HVAC LEGEND

GENERAL MECH. NOTES

DESCRIPTION

ABBREVIATION

CHILLED WATER

CHW

HEATING WATER

HW

CONDENSER WATER

Cws

BUTTERFLY VALVE

POINT OF CONNECTION

BALL VALVE

TRIPLE DUTY VALVE

BALANCING VALVE/FLOW MEASURING STATION

3—WAY CONTROL VALVE

CONTROL VALVE

CHECK VALVE

NON-SLAM (LIFT) CHECK VALVE

TRIPLE DUTY VALVE

RELIEF VALVE

MANUAL AIR VENT

MAV

GAS SHUT-OFF VALVE WITH PRESSURE TEST PLUG

COMBINATION TEMP/PRESSURE TEST PORT

SOLENOID VALVE

UNION

FLEXIBLE CONNECTOR

FLOW SWTCH

PRESSURE REDUCING VALVE

BLIND FLANGE/CAP

PIPING CONNECTION ON TOP

PIPING CONNECTION ON BOTTOM

ELBOW TURNED DOWN

ELBOW TURNED UP

REDUCER, CONCENTRIC

REDUCER, ECCENTRIC

TEE

ANCHOR

ALIGNMENT GUIDE

FLOW SWITCH

FLOW METER

PRESSURE GAUGE

PRESSURE SWITCH

PUMP

STRAINER WITH BLOWDOWN

THERMOMETER

GAUGE COCK
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ALL MECHANICAL EQUIPMENT AND INSTALLATIONS SHALL CONFORM WITH THE REQUIREMENTS OF
THE LOCAL CODE OFFICE'S LATEST APPROVED VERSION OF THE INTERNATIONAL MECHANICAL
CODE, THE INTERNATIONAL BLDG. CODE, THE STATE ENERGY CODE, NFPA 54, NFPA 90A, 101,
UNDERWRITERS LABORATORIES AND ALL APPLICABLE LOCAL CODES AND ORDINANCES.

PRIOR TO PURCHASING ANY MATERIALS OR STARTING ANY WORK, CONTRACTOR SHALL FIELD
VERIFY ALL EXISTING CONDITIONS, DUCTWORK SIZES, EQUIPMENT LOCATIONS, ETC. SHOWN ON
THE DRAWINGS OR AFFECTING THIS WORK AND SHALL REPORT ANY DEVIATIONS TO THE
ARCHITECT.

SUBMITTALS AND SHOP DRAWINGS SHALL BE SUBMITTED TO AND APPROVED BY THE ARCHITECT
AND MECHANICAL ENGINEER PRIOR TO ORDERING, PURCHASING, OR FABRICATING ANY MECHANICAL
EQUIPMENT. THESE SHALL INCLUDE ALL EQUIPMENT SPECIFIED ON THE PLANS OR IN THE PROJECT
SPECIFICATIONS.

ALL MECHANICAL EQUIPMENT REQUIRING ELECTRICAL POWER SHALL BE INSTALLED WITH DISCONNECT
SWITCHES AT EACH PIECE OF EQUIPMENT. COORDINATE SWITCH TYPE (FUSED OR NON-FUSED)
WITH EQUIPMENT CHARACTERISTICS, MANUFACTURER’S RECOMMENDATIONS, AND ELECTRICAL PLANS
AND SPECIFICATIONS. SEE SPECIFICATIONS FOR DESCRIPTION OF INTERFACE WITH DIVISION 16
WORK.

ALL REQUIRED CONTROL WIRING INSTALLED IN PLENUM SPACE SHALL BE PLENUM RATED
WIRING. INSTALL WIRING ACCORDING TO CODE REQUIREMENTS.

120 VOLT POWER TO CONTROL TRANSFORMERS SHALL BE INSTALLED BY ELECTRICAL CONTRACTOR.
CONTROLS AND CONTROL WIRING REQUIRED FOR ALL MECHANICAL SYSTEMS SHALL BE FURNISHED
AND INSTALLED BY THE MECHANICAL CONTRACTOR.

INSTALL FIRE DAMPERS IN ALL RATED WALL, FLOOR, AND CEILING PENETRATIONS AS APPLICABLE.
REFER TO ARCHITECTURAL DRAWINGS FOR LOCATIONS OF RATED AREAS. PROVIDE ACCESS DOORS
IN DUCT AT EACH FIRE DAMPER LOCATION. INSTALL SMOKE DAMPERS IN ALL DUCT PENETRATIONS
THROUGH SMOKE RATED WALLS. WHERE DUCTS PENETRATE WALLS THAT CARRY BOTH SMOKE AND
FIRE RATINGS, THE DAMPERS INSTALLED SHALL BE COMBINATION SMOKE AND FIRE DAMPERS. ALL
DAMPERS SHALL BE U.L. 555 LABELED.

FIRE ALARM CONTRACTOR SHALL PROVIDE DUCT SMOKE DETECTORS WHERE SHOWN ON THE
DRAWINGS AND FOR THE SUPPLY AIR TRUNKS OF ALL HVAC EQUIPMENT SUPPLYING GREATER
THAN 2000 CFM TO ANY SPACE. PER IMC 606, DUCT SMOKE DETECTORS SHALL SHUT DOWN
THE AIR DISTRIBUTION SYSTEM UPON ACTIVATION. PER IMC 606, DUCT SMOKE DETECTORS TO BE
CONNECTED TO THE BUILDING FIRE ALARM PANEL AS APPLICABLE. IF THE OCCUPANCY DOES
NOT REQUIRE A FIRE ALARM PANEL, THE ACTIVATION OF DUCT SMOKE DETECTORS SHALL
ACTIVATE AN AUDIBLE AND VISIBLE SIGNAL IN AN APPROVED LOCATION. SIGNAL TO BE IDENTIFIED
AS "AIR DUCT DETECTOR TROUBLE”. HVAC UNITS MAY BE RESET AT FIRE ALARM PANEL.

FIRE ALARM CONTRACTOR IS RESPONSIBLE FOR ALL WIRING AND EQUIPMENT TO MONITOR SMOKE
DETECTORS AND SHUT DOWN HVAC UNIT UPON SMOKE DETECTOR ACTIVATION. FIRE ALARM
CONTRACTOR SHALL PROVIDE DUCT DETECTORS, AND MECHANICAL CONTRACTOR IS RESPONSIBLE
FOR INSTALLING DETECTOR IN DUCT. FIRE ALARM CONTRACTOR IS RESPONSIBLE FOR THE DESIGN
AND OPERATION OF BUILDING FIRE ALARM SYSTEM.

ALL MECHANICAL EQUIPMENT SHALL BE INSTALLED ACCORDING TO MANUFACTURER’S
RECOMMENDATIONS.

SUPPLY, RETURN, EXHAUST, AND OUTDOOR AIR DUCTWORK SHALL BE CONSTRUCTED OF
GALVANIZED SHEET METAL AS RECOMMENDED IN SMACNA LOW PRESSURE DUCT CONSTRUCTION
STANDARDS, LATEST EDITION. ALL JOINTS AND SEAMS IN SUPPLY AND RETURN SHEET METAL
DUCTWORK SHALL BE SEALED WITH DUCT SEALER TO SMACNA CLASS A, NO CLOTH DUCT TAPE
IS ALLOWED.

ALL SHEET METAL SUPPLY, RETURN, AND VENTILATION AIR DUCT WORK SHALL BE INSULATED
WITH 2" THICK FIBERGLASS, 1 LB PER CUFT. DUCT INSULATION WITH FOIL VAPOR BARRIER, U.L.
LISTED, MINIMUM R—6 OR OTHERWISE AS REQUIRED BY LOCAL ENERGY CODES. R—8 IN ATTICS
AND UNCONDITIONED SPACE. EXHAUST DUCT WORK SHALL BE INSULATED WITH THE SAME WITHIN
10’ OF EXTERIOR WALL OR ROOF OPENING.

ALL MECHANICAL EQUIPMENT SHALL BE LABELED WITH BAKELITE NAMEPLATE WITH 2" HIGH WHITE
LETTERS ON A BLACK BACKGROUND. ELECTRICAL DISCONNECTS FOR EQUIPMENT SHALL BE
LABELED TO MATCH EQUIPMENT SERVED.

ALL DUCTWORK SHALL BE SUPPORTED BY THE BUILDING STRUCTURE AND SHALL NOT HANG FROM
OR REST ON CEILING TILES OR CEILING STRUCTURE. DUCT SUPPORTS AND CONNECTION TO
STRUCTURE SHALL BE AS PER SMACNA STANDARDS.

FLEXIBLE DUCTWORK SHALL BE THERMAFLEX M—KE (U.L. 181 LISTED, CLASS 1 FLEXIBLE AIR DUCT)
OR EQUAL. PROVIDE THERMAFLEX M—KE R—6. R—8 IN ATTICS AND OTHER UNCONDITIONED SPACES.
AIR CONNECTORS ARE NOT ACCEPTABLE. SIZE TO MATCH DEVICE NECK, PROVIDE ROUND
GALVANIZED STEEL DUCT RUN—OUTS TO PROVIDE A MAXIMUM FLEXIBLE DUCT LENGTH OF 5'-0".
FLEXIBLE DUCTWORK SHALL BE ROUTED AS STRAIGHT AS POSSIBLE AND SHALL BE ROUTED AND
SUPPORTED WITHOUT FORMING CRIMPS OR OTHER AIR FLOW RESTRICTIONS. PROVIDE SQUARE TO
ROUND ADAPTERS OR BOOTS AS REQUIRED TO CONNECT TO AIR DEVICE NECK.

BRANCH RUN—-OUT DUCTS SHALL BE SAME SIZE AS DIFFUSER NECK IF NOT NOTED OTHERWISE.

DUCTWORK DIMENSIONS SHOWN ON DRAWING ARE INSIDE CLEAR DIMENSIONS. CONTRACTOR
SHALL ADJUST TOTAL DUCT WORK DIMENSIONS TO ACHIEVE SHOWN INSIDE CLEAR DIMENSIONS.

DUCTWORK, PIPING AND EQUIPMENT SHOWN IS DIAGRAMMATIC. COORDINATE AND ROUTE DUCTWORK
TO MEET JOB REQUIREMENTS. LOCATION OF EQUIPMENT MUST BE COORDINATED WITH ALL
DISCIPLINES BEFORE FINAL LOCATIONS ARE SELECTED.

ALL CONDENSATE DRAIN LINES FROM HVAC EQUIPMENT LOCATED INSIDE THE BUILDING SHALL
BE TRAPPED AND SHALL DRAIN INTO BUILDING FLOOR DRAINS.

ALL PIPING ABOVE GRADE SHALL BE SUPPORTED BY THE BUILDING STRUCTURE, AND SHALL NOT
REST ON CEILING TILES OR CEILING STRUCTURE. PIPE HUNG FROM JOISTS SHALL BE HUNG FROM
THE TOP CHORD OF JOISTS.

ALL PIPE AND DUCT PENETRATIONS OF FIRE AND/OR SMOKE RATED ASSEMBLIES SHALL BE
FIRESTOPPED AS REQUIRED TO RESTORE ASSEMBLY TO ORIGINAL INTEGRITY. FIRE BARRIER
PRODUCTS SHALL BE MANUFACTURED BY 3M COMPANY, CP25 CAULK, CP195 COMPOSITE
PANEL, FS195 WRAP/STRIP, OR PSS 7900 SERIES SYSTEMS AS RECOMMENDED BY MFG. FOR
PARTICULAR APPLICATIONS, OR EQUIVALENT SYSTEM AS APPROVED BY LOCAL CODE OFFICIALS.

ANY WALL, FLOOR, OR CEILING SURFACE THAT IS DISTURBED DURING THE COURSE OF THIS WORK
SHALL BE REPAIRED TO EXISTING OR LIKE—NEW CONDITION.

CONTRACTOR SHALL COORDINATE THE INSTALLATION OF ALL MECHANICAL EQUIPMENT, DUCTWORK,
ETC. TO FIT WITHIN THE SPACE ALLOWED BY ARCHITECTURAL AND STRUCTURAL CONDITIONS.
CUTTING OR OTHERWISE ALTERING ANY STRUCTURAL MEMBERS SHALL NOT BE PERMITTED WITHOUT
WRITTEN PERMISSION FROM THE ARCHITECT.

ELECTRICAL CONTRACTOR SHALL PROVIDE POWER TO ALL SCHEDULED EQUIPMENT. WHERE EXISTING
POWERED EQUIPMENT IS REPLACED BY NEW POWERED EQUIPMENT, THE EXISTING POWER CIRCUIT
MAY BE USED IF OF ADEQUATE CAPACITY. WHERE ANY DRAWING OR ANY SPECIFICATION SECTION
REFERS TO DIVISION 16 OR 26 WORK THEN THAT WORK IS THE RESPONSIBILITY OF THE
ELECTRICAL CONTRACTOR. THERE ARE NO ELECTRICAL DRAWINGS OR ELECTRICAL SPECIFICATIONS
ISSUED FOR THIS PROJECT. THE ELECTRICAL CONTRACTOR IS RESPONSIBLE FOR WIRING TO
POWERED EQUIPMENT AND CONTROL TRANSFORMERS. SEE SPECIFICATION SECTION 23 05 93 FOR
DETAILED DESCRIPTION OF WORK REQUIRED BY ELECTRICAL CONTRACTOR.

REPAIR HARD CEILINGS AND LAY—IN CEILINGS WHERE THE CEILING IS REMOVED TO DO WORK
ABOVE THE CEILING.

INSTALL NEW DUCT INSULATION WHERE NEW DUCT WORK IS INSTALLED THAT REQUIRES
INSULATION. REPAIR EXISTING AREAS OF DUCT INSULATION THAT ARE DAMAGED.

INSTALL NEW CHILLED WATER AND HEATING HOT WATER PIPING INSULATION WHERE NEW PIPING IS
INSTALLED. REPAIR EXISTING AREAS OF CHILLED WATER AND HEATING HOT WATER PIPING
INSULATION THAT ARE DAMAGED.

DATA FOR EXISTING AHUs

CHILLED HOT WATER PRE—HEAT

TAG |TOTAL SUPPLY CFM| OUTDOOR AIR CFM | _WATER COIL COIL COIL

6PM |EWT[LwWT| oPM |EWT|[LWT| cPM [EWT|LWT
AHU-1 12,700 6,000 129 |46 |58 | 39 [|180|160| - - |-
AHU-2 10,350 5,500 99 |46 |58 | 28 |180|160| 30 |180 | 160

_ ARR_VALVE HOT WATER HEAT

MARK INLET SIZE[MIN CFM][MAX CFM [ MBH [ EWT [LwT [ GPM BASIS OF DESICN z.oqmm
TU-1 10”9 400 1120 25 180 | 160 | 2.5 [ TRANE vewF 10 O ®
TU-2 10”9 400 1150 21 180 | 160 | 2.1 | TRANE VCWF 10 @@
TU-3 10”9 425 1275 20 180 | 160 | 2 TRANE VCWF 10 @@
TU-4 8"¢ 400 865 22 180 | 160 | 2.1 |TRANE VeWF 08 |(D ®
TU-5 6”9 250 500 15 180 | 160 | 1.5 | TRANE VCWF 06 (D ®
TR-1 14”9 1000 | 2375 |52 180 | 160 | 5.2 | TRANE VCWF 14 @@

(D PROVIDE 24 V CONTROL POWER
(® PROVIDE ONE EACH 24x24 CEILING ACCESS PANEL AT UNIT WHERE UNIT INSTALLED ABOVE HARD CEILING.
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FAN POWERED VAV UNIT SCHEDULE (PIU)

MARK " |conFiourATIoN __z_.mq m_thmz_Kka_..mz MAX CFM mwn _w_»zi.m%. nwz mmm MBH _._m«:sﬂ__m.ﬂq:m.»m_uz BASIS OF DESIGN | NOTES
FP—1 SERIES 8"0 600 820 | 820 5 |[1/3]03 [22 180 | 160 | 2.2 | TRANE VSWF 08 | (D
FP—2 SERIES 1279 800 1500 | 1500 | .5 [1/2] 06 |22 180 | 160 | 2.2 | TRANE VSWF 12 | (D
FP—3 SERIES 12"¢ 500 1650 | 1650 | .5 |1/2| 06 |33 180 | 160 | 3.3 | TRANE VSWF 12 | (D
FP—4 SERIES 8"9 450 900 | 900 5 |1/3[03 |24 180 | 160 | 2.4 | TRANE VSWF 08 | (D
FP-5 SERIES 12"¢ 500 1550 | 1550 | .5 |1/2| 06 |35 180 | 160 | 3.5 | TRANE VSWF 12 | (D
FP—6 SERIES 8"9 350 825 | 825 5 |[1/3]03 |26 180 | 160 | 2.6 | TRANE VSWF 08 | (D

(D FACTORY MOUNTED POWER DISCONNECT SWITCH
(® PROVIDE TWO EACH 24x24 CEILING ACCESS PANELS AT UNIT WHERE UNIT INSTALLED ABOVE HARD CEILING.

INSTALL A PANEL ON ONE SIDE OF THE UNIT AND A SECOND PANEL ON THE OPOSITE SIDE OF UNIT.

PROVIDE FAN POWERED VAV UNITS (PIU) AS SCHEDULED. UNITS SHALL HAVE STANDARD FEATURES EQUAL TO

BASIS OF DESIGN. IN ADDITION TO STANDARD FEATURES THE UNITS SHALL HAVE: SINGLE POINT ELECTRICAL

CONNECTION, FACTORY MOUNTED DISCONNECT SWITCH, PSC FAN MOTOR WITH SCR MOTOR SPEED CONTROL, HOT
WATER HEATING COIL, DIRECT DIGITAL CONTROL PACKAGE, AND CONTROL TRANSFORMER.

VARIABLE AIR VOLUME UNITS (VAV)

PROVIDE VAV UNITS (VAV) AS SCHEDULED. UNITS SHALL HAVE STANDARD FEATURES EQUAL TO BASIS OF DESIGN.
IN ADDITION TO STANDARD FEATURES THE UNITS SHALL HAVE:
TRANSFORMER. PROVIDE NEW 120 VOLT JUNCTION BOXES WITH 24 VOLT CONTROL TRANSFORMER AS REQUIRED TO
PROVIDE CONTROL POWER TO ALL SCHEDULED VAV UNITS.

DIRECT DIGITAL CONTROL PACKAGE AND CONTROL
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KEYED NOTES
THIS SHEET ONLY
@ EXISTING CONVECTOR TO REMAIN
@ NEW VAV BOX WITH HOT WATER HEATING COIL

@ NEW FAN POWERED TERMINAL UNIT WITH HOT WATER HEATING COIL
@ EXISTING CEILING HEATER TO REMAIN
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INSTALL NEW TRANE FACTORY

HAIL GUARDS ON TWO SIDES
OF EXISTING CHILLER

@\\

/"3 \ EXISTING CHILLER
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\mx_m._._zo AHU—-1
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/2 \MECH RM 181
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KEYED NOTES
THIS SHEET ONLY

@ REPLACE FAN DRIVE SHAFT BEARINGS ON EXISTING AHU-1 IN
MECH RM 181.

@ CLEAN EXISTING CHILLED WATER AND HOT WATER COILS IN
THE EXISTING AIR HANDLING UNIT.

@ CLEAN INTERIOR CASING WALLS IN THE EXISTING AIR HANDLING
UNIT USING COMPRESSED AIR AND VACUUM CLEANER. REPAIR
ANY DAMAGED CASING INSULATION.

@ CLEAN CONDENSATE DRAIN PAN IN THE EXISTING AIR HANDLING
UNIT AND REPAIR AREAS OF PAN THAT MAY BE LEAKING.
FLUSH EXISTING CONDENSATE DRAIN PIPE. REPLACE EXISTING
CONDENSATE DRAIN PIPE AS NEEDED. ADJUST SLOPE OF
CONDENSATE DRAIN PIPE AS NEEDED TO HAVE FLOW FROM
DRAIN PAN TO FLOOR DRAIN.

@ INSTALL NEW DOOR SEALS AT THE EXISTING AIR HANDLING
UNIT.

@ LUBRICATE MOVING HARDWARE PARTS AT THE EXISTING AIR
HANDLING UNIT INCLUDING DOOR LATCHES AND DOOR
ATTACHMENT SCREWS.

@ PROVIDE AND CHANGE REGULARLY CONSTRUCTION FILTERS AT
THE EXISTING AIR HANDLING UNIT.

@ REPAIR HOLES IN DUCTS. REPAIR DAMAGED INSULATION AND
REPLACE INSULATION AS NEEDED

@ COMB OUT HAIL DAMAGED CONDENSER FINS ON EXISTING
CHILLER.

@ REMOVE EXISTING ABANDONED REFRIGERANT COIL IN THIS
ZONE DUCT. REPAIR DUCT AND INSULATE REPAIR WITH DUCT
LINER AND DUCT WRAP TO MATCH EXISTING.

© EXISTING AHU—2——

N
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OPERATING SEQUENCE — EXISTING VAV AIR HANDLER

Run Conditions — Scheduled:
The unit shall run based upon an operator adjustable schedule.

Emergency Shutdown:
The unit shall shut down and generate an alarm upon receiving
an emergency shutdown signal.

High Static Shutdown:
The unit shall shut down and generate an alarm upon receiving
an high static shutdown signal.

Supply Air Smoke Detection:
The unit shall shut down and generate an alarm upon receiving
a supply air smoke detector status.

AHU Optimal Start:

The unit shall start prior to scheduled occupancy based on the
time necessary for the zones to reach their occupied setpoints.
The start time shall automatically adjust based on changes in
outside air temperature and zone temperatures.

Supply Fan:

The supply fan shall run anytime the unit is commanded to run,
unless shutdown on safeties. To prevent short cycling, the
supply fan shall have a user definable (adj.) minimum runtime.

Alarms shall be provided as follows:
Supply Fan Failure: Commanded on, but the status is off.
Supply Fan in Hand: Commanded off, but the status is on.
Supply Fan Runtime Exceeded: Status runtime exceeds a
user definable limit

(adj.).

Supply Air Duct Static Pressure Control:

The controller shall measure duct static pressure and shall
modulate the supply fan VFD speed to maintain a duct static
pressure setpoint of 2 in H20 (adj.). The supply fan VFD speed
shall not drop below 30% (adj.).

Alarms shall be provided as follows:
High Supply Air Static Pressure:
pressure is 257%
(adj.) greater than setpoint.
Low Supply Air Static Pressure: If the supply air static
pressure is 25%
(adj.) less than setpoint.
Supply Fan VFD Fault.

If the supply air static

Heating:

The controller shall measure the mixed air temperature and
modulate the preheating coil valve to maintain its setpoint 5F
(adj.) less than the supply air temperature setpoint.

The preheating shall be enabled whenever:
Outside air temperature is less than 55F (adj.).

AND the economizer (if present) is disabled.
AND the supply fan status is on.

The preheating coil valve shall open for freeze protection
whenever:

Mixed air temperature drops below 40F (adj.).

Cooling:
The controller shall measure the supply air temperature and
enable cooling stages to maintain its cooling setpoint.

The cooling shall be enabled whenever:
Outside air temperature is greater than 55F (adj.).
AND the economizer (if present) is disabled or fully open.
AND the supply fan status is on.
AND the heating (if present) is not active.

Alarms shall be provided as follows:

High Supply Air Temp: If the supply air temperature is 5F
(adj.) greater

than setpoint.

Low Supply Air Temperature Alarm:
The controller shall alarm if the supply air temperature is less

than 45°F (adj.).

Relief Hood

AO - Box Damper

Bl - Zone Override

Al - Zone Temp

_ Al - Zone Setpoint Adjust

OPERATING SEQUENCE — VALVE BOX w/ELECTRIC REHEAT

Run Conditions — Scheduled:
The unit shall run according to a user definable
following modes:

* Occupied Mode: The unit shall maintain

« A 74F (adj.) cooling setpoint

« A 70F (adj.) heating setpoint.

time schedule in the

AHU—1 HARDWARE POINTS SOFTWARE POINTS . Al - Discharge Air Temp - Unoccupied Mode (night setback): The unit shall maintain
Al - Airflow - A 85F (adj.) cooling setpoint.
ZONE Al | AO | Bl | BO [ AV | BV | LOOP |SCHED [ TREND [ ALARM | SHOW ON GRAPHIC A_v M @ * A 55F (adj.) heating setpoint.
Economizer: ]
The controller shall measure the mixed air temperature and Alarms shall be provided as follows: ) )
modulate the economizer dampers in sequence to maintain a S.A. STATIC PRESS. X X X X SA _ / :_._a 7 DA : I_m” N.o”o_u._.o:i" If M:M qu_,m ﬁQBnQMoMcmo. v_m greater than the cooling
setpoint 2F (adj.) less than the supply air temperature séipoint by a user definablé amount (adj. ).
wwﬁwom:ﬁ. ._.3mA o:._ﬁwmn_m air dampers mﬂw__v\ 3&3&%0 minimum MIXED AIR TEMP. X X X _ * Low Zone Temp: If the zone temperature is less than the heating
adjustable position of 10% (adj.) open whenever occupied. RETURN AR TEMP y y y setpoint by a user definable amount (adj).
The economizer shall be enabled whenever: Zone Setpoint Adjust: ) )
Outside air temperature is less than 55F (ad}.). RETURN AIR HUMIDITY | X X X The occupant shall be able to adjust the zone temperature heating and
AND the outside air temperature is less than the return cooling setpoints at the zone sensor.
air temperature. SUPPLY AIR TEMP X X X i
: Zone Optimal Start:
AND the supply fan status is on. The unit shall use an optimal start algorithm for morning start—up. This
The economizer shall close whenever: FILTER dP X X X algorithm shall minimize the unoccupied warm—up or cool—down period while
Mixed air temperature drops below 40F (adj.) AO - Heating Valve still achieving comfort conditions by the start of scheduled occupied period.
OR on loss of supply fan status. SUPPLY FAN VFD SPEED X X X Al - Heating Valve Zone Unoccupied Override:
The outside and the roof hood exhaust air dampers shall PRE—HEAT VALVE X X X EQUIPMENT CONTROL SCHEMATIC — VAV BOX With HW Heat A timed local override oo:%qo._ shall allow an occupant to o<m2.&m the )
close and the return air damper shall open when the unit is schedule and place the unit into an occupied mode for an adjustable umq._oa
oﬁ«.__: o_uzm:o_ mﬁml c.“_w mm .o<oﬁﬂ_,oc_m ﬁ:m.ﬂmxma aomq aoBﬂoms ﬁ COOLING VALVE X X X woﬂ“".ﬂdmmo>M:M:M0MMMH._M:os of this time, control of the unit shall automatically
shall operate as described in the occupied mode excep a )
the outside air damper shall modulate to fully closed. MIXED AIR DAMPERS X X X Variable Volume Terminal Unit — Flow Control:
Minimum Outside Air Ventilation — Fixed Percentage: RELIEF AIR DAMPERS y y y Mﬂmﬁ:cm:_ﬁo_w”ﬂr%o_:ﬁo_: zone setpoints by controlling the airflow through one
The outside air dampers shall maintain @ minimum adjustable HARDWARE POINTS SOFTWARE POINTS :
uowEo:.aclzo building occupied hours and be closed during HIGH STATIC SHUTDOWN X X X X Occupled:
unoccupied hours. * When zone temperature is greater than its cooling setpoint, the zone
Mixed Air Temperature: R.A. SMOKE DETECTOR X X X X ZONE Al | AO [ BI | BO | AV | BV [ LOOP [SCHED | TREND [ ALARM | SHOW ON GRAPHIC damper shall modulate between the minimum occupied airflow (adj.)
The controller shall monitor the mixed air temperature and and the maximum cooling airflow (adj.) until the zone is satisfied.
use as required for economizer control (if present) or S.A. SMOKE DETECTOR X X X X ZONE TEMP X X X * When the zone ﬁo.Bu..wSEqm is _.mmm than ﬁ.:m cooling mmﬁ.uo_.:ﬁ. ﬁ:o.No:m
preheating control (if present). Alarms shall be provided as damper shall maintain the minimum required zone ventilation (adj.).
follows: SUPPLY FAN VFD FAULT X X X ZONE SETPT ADJUST X X * When zone temperature is less than its heating setpoint, the controller
High Mixed Air Temp: If the mixed air temperature is shall enable heating to maintain the zone temperature at its heating
greater than 90F AIRFLOW X X X setpoint. Additionally, if warm air is available from the AHU, the zone
(ad}). SUPPLY FAN STATUS X X X damper shall modulate between the minimum occupied airflow (adj.)
Low Mixed Air Temp: If the mixed air temperature is less SUPPLY FAN START/STOP y y y DISCH. AIR TEMP X X X and the maximum heating airflow (adj.) until the zone is satisfied.
than 45F (adj.). .
Unoccupied:
Return Air Temperature: _uw_.mw.mm._.w»_w._._.__ﬂu.u._. X X X ZONE DAMPER X X * When the zone is 1ﬂoomc%mma Aﬁ:am. vNosm damper shall control to its
The controller shall monitor the return air temperature and - - minimum unoccupied airiiow (adj.). . . .
use as required for setpoint control or economizer control (if _um_.m_.mﬁ_m>.m_m&_.__wm_.w_ﬂ._.>_m X X X ZONE OVERRIDE X X X . ,Rﬁwﬂ M:ooq:wwﬂomhmﬂﬁmﬂﬁ&%m_mc MMMMMW ﬁﬂ:oo:q:“wm::m_wm__ﬂmowwwu%w:aﬁ.owwmmos
uamﬂﬁ% mMﬂﬂﬂm:ﬂ:ﬂ ﬂouﬁmm%mhoumswaumaEa i ECONOMIZER MIXED AR y y y AIRFLOW SETPT. X X X (adj) and the maximum cooling airflow (adj.) until the zone is
TEMP. SETPOINT satisfied.
o«woﬁmm.ohww.: 90°F SUPPLY AIR TEMP. y y N SCHEDULE X . E:QM N_n_vso ﬂmﬂvw_dw_:d:mm Wmm M:os m.ﬁmﬁ csoﬂucnmwa :Mozzo mmﬁvomsﬁﬁ. mﬂw
: ) . . SETPOINT controller shall enable heating to maintain the zone temperature a e
| _Hn”i mMWF.h_.m:A >L1 v._.mBu. If the return air temperature is HEATING SETPT X X setpoint. Additionally, if warm air is available from the AHU, the zone
ess than ack). EMERGENCY SHUTDOWN X X X X ) damper shall modulate between the minimum unoccupied airflow (adj.)
._w.nuv_< bmmq _n_.mq:u:oq_ﬂ_uﬁcﬂm“ o i o ﬁ SCHEDULE y COOLING SETPT. X X and the auxiliary heating airflow (adj.) until the zone is satisfied.
e controller shall monitor the supply air temperature. . . .
Alarms shall be U~.O<E®n_ as follows: HIGH SUPPLY AIR STATIC HIGH ZONE TEMP X _ijwoﬁsm Coil KQ_&w. .
High Supply Air Temp: If the supply air temperature is ORESSURE X . When the zone is in heating mode, ﬁ:.m oo:w_.o__m_‘ shall B.wnmcqm.ﬁ:o zone
greater than 120F temperature and modulate the reheating coil valve to maintain its heating
(ad}.). LOW wc_wu__mu__n.wmb__mmm STATIC X LOW ZONE TEMP. X setpoint.
Low Supply Air Temp: |f the supply air temperature is . . . . -
. . HIGH DISCH. AIR TEMP. X Reheating — High Discharge Air Temperature Limit:
less than 45F  (ad}). SUPPLY FAN FAILURE X The controller shall measure the discharge air temperature and limit reheating
. . LOW DISCH. AIR TEMP. X if the discharge air temperature is more than 15°F (adj) above the zone
ﬂnwmqo%%%”mw« mmﬁ%“_p_hmiozxo_. ﬁ:o.a_u across the filters and SUPPLY FAN IN _HAND X temperature.
o_n““_.B.m ﬁm:o_h._um provided when filter change pressure exceeds mcvvr_wx_um,__m_cmm_w_z._._z_m X Discharge Air Temperature:
setpoint (adj.). C The controller shall monitor the discharge air temperature. Alarms shall be
provided as follows:
HIGH SUPPLY AR TEMP. X * High Discharge Air Temp: If the discharge air temperature is greater
than 120°F (adj.).
LOW SUPPLY AIR TEMP. X * Low Discharge Air Temp: If the discharge air temperature is less than
HIGH MIXED AIR TEMP. X 40F (adj.).
LOW MIXED AIR TEMP. X
HIGH RETURN AIR TEMP. X
LOW RETURN AIR TEMP. X EXISTING SMOKE CONTROL OPERATING SEQUENCE
Provide new controls to implement the existing smoke control
sequence.
NOTES EXISTING SEQUENCE
- Upon activation of the fire alarm system , all supply and
1. PROVIDE BUILDING HVAC SYSTEM—EMERGENCY—SHUTDOWN SWITCH AT FRONT LOBBY. exhaust fans shall stop. AHU-1, AHU-2, and fan powered
induction units shall be de—energized. An override wall switch
with pilot light mounted in SECURITY CONTROL ROOM #189
2. INTERFACE NEW CONTROL SYSTEM WITH EXISTING FAN MOTOR VFD. labeled "Emergency Smoke Removal” will energize a smoke
removal condition. A smoke removal condition will override
deactivation of the building supply and exhaust system fans
and any safeties to allow AHU-2, EF-10, EF—-11, EF-12, and
EF—13 to operate. AHU—2 return damper shall close and
minimum and maximum O.A. damper shall open. AHU-2
cooling coil shall remain locked out and pre—heat coil face and
by—pass damper in AHU—2 shall operate normally. All other air
systems and equipment shall remain de—energized until fire
alarm system is returned to normal.
OPERATING SEQUENCE — EXISTING MECH ROOM VENT FAN F-9
Local thermostat shall cycle fan on and off to maintain space temperature at
the set point.
Al - Return Air T
S OPERATING SEQUENCE — EXISTING MECH ROOM UNIT HEATER UH-1
Local thermostat shall cycle unit heater fan on and off to maintain space
M temperature at the set point.
OPERATING SEQUENCE — EXISTING CEILING MOUNTED CABINET HEATER CH-1
[s] A space thermostat will cycle the fan through a reverse—acting strap—on aquastat set at 90° to
maintain set—point temperature. Heater will be de—energized by fire alarm signal.
Bl - Return Air Smoke Detector
Two Each For AHU-1 () Al - Retum Air Humidity OPERATING SEQUENCE — EXISTING FLOOR MOUNTED CONVECTORS CV—2 (EIGHT EACH)
Al - Supply Air T
~ Al - Mixed Air Temp o =Ry o A space thermostat will modulate a N.O. two—way valve in sequence to maintain set point temperature.
w Bl - Supply Air Smoke Detector
N
AO - Mixed Air Dampers N j\ 4 Al - Filter DP 5 - Hi i
Roof o Bl - High Static Shutdown
LA — & e OPERATING SEQUENCE — EXISTING EXHAUST FANS 2, 7, 14, 15, 16
P 2 Energized by a wall switch with pilot light. De—energized upon fire alarm signal.
BO - Relief Air Damper .
aaaa ), () D AH- [ M [s] HE ‘
,v HW CHW F
|\<|' OA < : 4(—- H SA
\v Interlock with AHU—-2 to be energized with AHU—2 and during smoke control sequence
! I
N.C. Filter N Locate % distance
BI - Supply Fan Status down longest duct OPERATING SEQUENCE — EXISTING EXHAUST FANS 3, 4, 5, 6
4 < Interlocked with AHU—1 to be energized with AHU—1 and de—energized on morning warm up, and fire alarm
VED Al - Supply Air Static Pressure signal
> > OPERATING SEQUENCE — EXISTING RANGE HOOD FANS EF—1, S—1
BO - Supply Fan Start/Stop Energized by remote push—button station with indicator light. De—energized by fire alarm signal.
AO - Supply Fan VFD Speed
Bl - Supply Fan VFD Fault
AO - Heating Valve O Mm 1
Al - Heating Valve W @WT
Qo
e
Ol
>1>
' V= v |
A
v o| 8|8 « 0 GENERAL NOTES
= = s = =
T T olz T T
< © 1. REPLACE EXISTING LOCAL CONTROLS INCLUDING THERMOSTAT

EQUIPMENT CONTROL SCHEMATIC — EXISTING VAV AIR HANDLING UNIT (AHU—1)

CONTROLLING MECHANICAL ROOM VENTILATION FAN F-9

2. REPLACE EXISTING LOCAL CONTROLS INCLUDING THERMOSTAT
CONTROLLING EXISTING MECHANICAL ROOM UNIT HEATER UH-1.

3. REPLACE EXISTING LOCAL CONTROLS INCLUDING THERMOSTAT
CONTROLLING EXISTING CEILING HEATER CH-1.
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Relief Hood
One Each For AHU-2
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Bl - Smoke Detector r—

Cold Air

Hot Air

W

A

Al - Return Air Temp

Al - Return Air Humidity

[0
@ O

BO - Supply Fan Start/Stop
Bl - Supply Fan Status

o
>
ONONONNNNNANNN

®

AO - Cooling <m__<m/\/_@wwu

Cold Air

Hot Air

W

Al - Supply Air Temp

Cold Air

Hot Air

W

GHiSl

Mixed Air v - -

Mixed Air v -

P
M -
4 AO - Zone Damper fuy\/\l@ Zone-1 Tstat

Mixed Air v S

P
M .
AO - Zone Damper r.u/\/\:@ Zone-2 Tstat

Mixed Air v -

e \
M .
AO - Zone Damper fV/\/\:@ Zone-3 Tstat

Mixed Air v - -

- Exhaust Fan Status

w2 Ol Do

@ - [=]]
AO - Zone Damper r_@/\/\:@ Zone-4 Tstat

Mixed Air v -
BO -

Exhaust Fan Start/Stop

CONTROL SCHEMATIC — EXISTING EXHAUST FAN (EF—13)
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EQUIPMENT CONTROL SCHEMATIC — EXISTING MULTI-=ZONE AIR HANDLING UNIT (AHU—2)

ZONE

Al

AO

Bl [ BO | AV | BV | LOOP

SCHED

TREND

ALARM

SHOW ON GRAPHIC

COOLING SA TEMP.

HEATING SA TEMP.

MIXED AIR TEMP.

RETURN AIR HUMID.

RETURN AIR TEMP.

COOLING VALVE

HEATING VALVE

RETURN AIR DAMPER

OUTSIDE AIR DAMPER

FACE AND BYPASS DAMPER

EIGHT EA. ZONE DAMPERS

ZONE SA TEMP SETPT.

PREHEAT COIL LEAVING
TEMP

FREEZESTAT

SA SMOKE DET.

SUPPLY FAN STATUS

SUPPLY FAN START/STOP

COOLING SA TEMP SETPT.

ECON. MIXED AIR TEMP.
SETPOINT

HEATING SA TEMP SETPT.

HIGH COOLING SA TEMP.

HIGH HEATING SA TEMP.

HIGH MIXED AIR TEMP.

HIGH RA HUMIDITY

HIGH RA TEMP.

LOW HEATING SA TEMP.

LOW MIXED AIR TEMP.

LOW RA HUMIDITY

LOW RA TEMP.

SUPPLY FAN FAILURE

SUPPLY FAN IN HAND

SUPPLY FAN RUNTIME
EXCEEDED

Run Conditions — Requested:
The unit shall run based on an operator adjustable schedule.
run whenever:

Any zone is occupied.

OR a definable number of unoccupied zones need heating or cooling.

Unit shall

Freeze Protection:
The unit shall shut down and generate an alarm upon receiving a
freezestat status.

Supply Air Smoke Detection:
The unit shall shut down and generate an alarm upon receiving a supply
or return air smoke detector status.

Supply Fan:
The supply fan shall run anytime the unit is commanded to run, unless
shutdown on safeties. To prevent short cycling, the supply fan shall have a

user definable (adj.) minimum runtime.

Alarms shall be provided as follows:
Supply Fan Failure: Commanded on, but the status is off.
Supply Fan in Hand: Commanded off, but the status is on.
Supply Fan Runtime Exceeded: Status runtime exceeds a user
definable limit

(adj.).

Cold Deck — Cooling Supply Air Temperature Setpoint — Optimized:

The cooling supply air temperature setpoint shall be reset using a trim
and respond algorithm based on zone cooling requirements. If there is a
demand for cooling then the setpoint shall be reset to a lower value
(adj.). If the demand for cooling decreases then the setpoint shall reset
to a higher value (adj.). Once the zones are satisfied then the setpoint
shall gradually moderate over time to reduce cooling energy use.

The supply air temperature setpoint shall be reset based on zone cooling
requirements as follows:

The initial supply air temperature setpoint shall be 55°F (adj.).

As cooling demand increases, the setpoint shall incrementally reset
down to

a minimum of 53F (adj.).

As cooling demand decreases, the setpoint shall incrementally reset up
to a

maximum of 72°F (adj.).

Cold Deck — Cooling Coil Valve:
The controller shall measure the cooling supply air temperature and and
modulate the cooling coil valve to maintain its cooling setpoint.

The cooling shall be enabled whenever:
Outside air temperature is greater than 60F (adj.).
AND the economizer (if present) is disabled or fully open.
AND the supply fan status is on.

The cooling coil valve shall open to 50% (adj.) whenever the freezestat (if
present) is on.

Alarms shall be provided as follows:
High Cooling Supply Air Temp: If the cooling supply air temperature is

5F (adj.) greater than setpoint.

PreHeat Coil — Face and By—Pass dampers shall modulate to maintain the
air temperature entering the cold deck and the hot deck at the set point.

Hot Deck — Heating Supply Air Temperature Setpoint — Optimized:

The heating supply air temperature setpoint shall be reset using a trim
and respond algorithm based on zone heating requirements. If there is a
demand for heating then the setpoint shall be reset to a higher value
(adj.). If the demand for heating decreases then the setpoint shall reset
to a lower value (adj.). Once the zones are satisfied then the setpoint
shall gradually moderate over time to reduce heating energy use.

The supply air temperature setpoint shall be reset based on zone heating
requirements as follows:
The initial supply air temperature setpoint shall be 82°F (adj.).
As heating demand increases, the setpoint shall incrementally reset up
to a
maximum of 90°F (adj.).
As heating demand decreases, the setpoint shall incrementally reset
down to
a minimum of 72F (adj.).

Hot Deck — Heating Coil Valve:
The controller shall measure the heating supply air temperature and
modulate the heating coil valve to maintain its setpoint.

The heating shdll be enabled whenever:
Outside air temperature is less than 65°F (adj.).
AND the supply fan status is on.

The heating coil valve shall open whenever:
Heating supply air temperature drops from 40°F to 35F (adj.).
OR the freezestat (if present) is on.

Alarms shall be provided as follows:

High Heating Supply Air Temp: If the heating supply air
temperature is

greater than 120°F (adj.).

Low Heating Supply Air Temp: If the heating supply air
temperature is 5F

(adj.) less than setpoint.

Zone Temperature Control:
The zone damper shall modulate to maintain the space temperature
at the space temperature set point.

Economizer:

The controller shall measure the mixed air temperature and modulate
the economizer dampers in sequence to maintain a setpoint 2°F less
than the cooling supply air temperature setpoint. The outside air
dampers shall maintain a minimum adjustable position of 20% (adj.)
open whenever occupied.

The economizer shall be enabled whenever:

Outside air temperature is less than 65F (adj.).

AND the outside air temperature is less than the return air
temperature.

AND the supply fan status is on.

The economizer shall close whenever:
Mixed air temperature drops from 40°F to 35F (adj.).
OR on loss of supply fan status.
OR the freezestat (if present) is on.

The outside and exhaust air dampers shall close and the return air
damper shall open when the unit is off. If Optimal Start Up is
available the mixed air damper shall operate as described in the
occupied mode except that the outside air damper shall modulate to
fully closed.

Minimum Outside Air Ventilation — Fixed Percentage:
The outside air dampers shall maintain a minimum position (adj.)
during building occupied hours and be closed during unoccupied hours.

Mixed Air Temperature:
The controller shall monitor the mixed air temperature and use as

required for economizer control (if present) and preheating control (if
present).

Alarms shall be provided as follows:

High Mixed Air Temp: If the mixed air temperature is greater
than 90F

(adj.).

Low Mixed Air Temp: If the mixed air temperature is less than
45F (adj.).

Return Air Humidity:
The controller shall monitor the return air humidity and use as

required for economizer control (if present).

Alarms shall be provided as follows:

High Return Air Humidity: If the return air humidity is greater
than 70%

(adj.).

Low Return Air Humidity: If the return air humidity is less than
35% (adj.).

Return Air Temperature:
The controller shall monitor the return air temperature and use as

required for economizer control (if present).

Alarms shall be provided as follows:
High Return Air Temp: If the return air temperature is greater
than 90°F

(adj.).

Filter Change Status:
The controller shall monitor the DP across the filters and alarms shall

be provided when filter change pressure exceeds setpoint (adj.).

Controls Contractor/Designer to maintain existing sequence for smoke
exhaust fan EF—13 and smoke exhaust make up air from AHU-2.

Bl - Zone Override

Al - Zone Temp

Al - Zone Setpoint Adjust

AO - Zone Damper

Al - Zone Damper

Al - Airflow

Al - Discharge Air Temp

@ﬁ
//

Bl - Fan Status

M

)

BO - Fan Start/Stop

[O]
=

AO - Heating Valve

EQUIPMENT CONTROL SCHEMATIC — SERIES PIU WITH HOT WATER HEAT

HARDWARE POINTS

SOFTWARE POINTS

ZONE

Al [ AO| BI | BO

AV

BV | LOOP | SCHED | TREND ( ALARM

SHOW ON GRAPHIC

ZONE TEMP

X

ZONE SETPT ADJUST

AIRFLOW

DISCH. AIR TEMP

ZONE DAMPER

REHEAT VALVE

ZONE OVERRIDE

FAN STATUS

FAN START/STOP

ENVIRONMENTAL INDEX

7% OF TIME SATISFIED

AIRFLOW SETPT.

HEATING MODE

SCHEDULE

HEATING SETPT.

COOLING SETPT.

HIGH ZONE TEMP.

LOW ZONE TEMP.

HIGH DISCH. AIR TEMP.

LOW DISCH. AIR TEMP.

FAN FAILURE

FAN IN HAND

FAN RUNTIME EXCEEDED

FILTER CHANGE REQ'D.

OPERATING SEQUENCE — SERIES PIU WITH H.W. REHEAT

Run Conditions — Scheduled:
The unit shall run according to a user definable time schedule in the
following modes:

Occupied Mode: The unit shall maintain

A 74F (adj.) cooling setpoint

A 70F (adj.) heating setpoint.

Unoccupied Mode (night setback): The unit shall maintain
A 85F (adj.) cooling setpoint.
A 55F (adj.) heating setpoint.

Alarms shall be provided as follows:
High Zone Temp: If the zone temperature is greater than the cooling
setpoint by a user definable amount (adj.).
Low Zone Temp: If the zone temperature is less than the heating
setpoint by a user definable amount (adj.).

Zone Setpoint Adjust:
The occupant shall be able to adjust the zone temperature heating and
cooling setpoints at the zone sensor.

Zone Optimal Start:

The unit shall use an optimal start algorithm for morning start—up. This
algorithm shall minimize the unoccupied warm—up or cool—down period while
still achieving comfort conditions by the start of scheduled occupied period.

Zone Unoccupied Override:

A timed local override control shall allow an occupant to override the
schedule and place the unit into an occupied mode for an adjustable period
of time. At the expiration of this time, control of the unit shall automatically
return to the schedule.

Variable Volume Terminal Unit — Flow Control:
The unit shall maintain zone setpoints by controlling the airflow through one
of the following:

Occupied:

When zone temperature is greater than its cooling setpoint, the zone
damper shall modulate between the minimum occupied airflow (adj.)
and the maximum cooling airflow (adj.) until the zone is satisfied.

When the zone temperature is between the cooling setpoint and the
heating setpoint, the zone damper shall maintain the minimum required
zone ventilation (adj.).

When zone temperature is less than its heating setpoint, the controller
shall enable heating to maintain the zone temperature at its heating
setpoint. Additionally, if warm aqir is available from the AHU, the zone
damper shall modulate between the minimum occupied airflow (adj.)
and the maximum heating airflow (adj.) until the zone is satisfied.

Unoccupied:

When the zone is unoccupied the zone damper shall control to
minimum unoccupied airflow (adj.).

When the zone temperature is greater than its cooling setpoint, the
zone damper shall modulate between the minimum unoccupied airflow
(adj.) and the maximum cooling airflow (adj.) until the zone is
satisfied.

When zone temperature is less than its unoccupied heating setpoint, the
controller shall enable heating to maintain the zone temperature at the
setpoint. Additionally, if warm aqir is available from the AHU, the zone
damper shall modulate between the minimum unoccupied airflow (adj.)
and the auxiliary heating airflow (adj.) until the zone is satisfied.

its

Fan Control — Series:
The fan shall run continuously.

Reheating Coil Valve:

When the zone is in heating mode, the controller shall measure the zone
temperature and modulate the reheating coil valve to maintain its heating
setpoint.

Reheating — High Discharge Air Temperature Limit:

The controller shall measure the discharge air

temperature and limit reheating if the discharge air temperature is more than
15°F (adj.) above the zone temperature.

Discharge Air Temperature:
The controller shall monitor the discharge air temperature.
provided as follows:
High Discharge Air Temp: If the discharge air temperature is greater
than 120°F (adj.).
Low Discharge Air Temp: If the discharge air temperature is less than

40F (adj.).

Alarms shall be

Fan Status:
The controller shall monitor the fan status.
follows:
Fan Failure: Commanded on, but the status is off.
Fan in Hand: Commanded off, but the status is on.

Alarms shall be provided as

Filter Hours:
The controller shall monitor the fan runtime.

Alarms shall be provided as follows:
Filter Change Required: Filter has been in use for more than 2200 hrs

(adj.).

Unit fan shall be stopped by fire alarm signal.
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Bl - Emergency Shutdown

== ==

Al - Chilled Water Supply Temp
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Chiller

AO - Chilled Water Supply Temp Setpoint Reset

BO - Chiller Enable

Bl - Chiller Status

CHWS

Bl - Chilled Water Pump Status

Starter BO - Chilled Water Pump Start/Stop

Al - Chilled Water Return Temp

HARDWARE POINTS

SOFTWARE POINTS
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AO | Bl [ BO | AV | BV
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SCHED | TREND [ ALARM | SHOW ON GRAPHIC

CHW SUPPLY TEMP.

CHW RETURN TEMP.
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CHW PUMP STATUS

CHILLER STATUS

CHW PUMP START/STOP

CHILLER ENABLE

OUTSIDE AIR TEMP.

CHW PUMP FAILURE

CHW PUMP RUNNING
IN HAND

CHW PUMP RUNTIME
EXCEEDED

CHILLER FAILURE

CHILLER RUNNING
IN HAND

CHILLER RUNTIME
EXCEEDED

HIGH CHW SUPPLY TEMP.

LOW CHW SUPPLY TEMP.

OPERATING SEQUENCE — AIR COOLED CHILLER & PUMP

Chiller — Run Conditions:
The chiller shall be enabled to run whenever:
A definable number of chilled water coils need cooling
AND the outside air temperature is greater than 50F (adj.).

To prevent short cycling, the chiller shall run for and be off for minimum
adjustable times (both user definable), unless shutdown on safeties or
outside air conditions.

The chiller shall run subject to its own internal safeties and controls.

Emergency Shutdown:
The chiller shall shut down and an dlarm generated upon receiving an
emergency shutdown signal status.

Chilled Water Pump:

The chilled water pump shall run anytime the chiller is called to run. The
chilled water pump shall also run for freeze protection whenever the
outside air temperature is less than 35 degrees (adj.).

The chilled water pump shall start prior to the chiller being enabled and
shall stop only after the chiller is disabled in order to maintain the req'd
chiller flow. The chilled water pump shall therefore have:

A user adjustable delay on start.

AND a user adjustable delay on stop.

The delay times shall be set appropriately to allow for orderly chilled water
system start—up, shutdown and sequencing.

Alarms shall be provided as follows:
Chilled Water Pump Failure: Commanded on, but the status is off.
Chilled Water Pump Running in Hand: Commanded off, but the status
is on.
Chilled Water Pump Runtime Exceeded: Runtime exceeds a user
definable limit.

Chiller:
The chiller shall be enabled a user adjustable time after pump status are
proven on. The chiller shall therefore have a user adjustable delay on start.

The delay time shall be set appropriately to allow for orderly chilled water
system start—up, shutdown and sequencing.

The chiller shall run subject to its own internal safeties and controls.

Alarms shall be provided as follows:
Chiller Failure: Commanded on, but the status is off.
Chiller Running in Hand: Commanded off, but the status is on.
Chiller Runtime Exceeded: Runtime exceeds a user definable
limit.

As outside air temperature drops from 75F (adj.) to 50°F (adj.) the chilled
water supply temperature setpoint shall reset upwards by adding from O°F

(adj.) to 10F (adj.) to the current setpoint.

Chilled Water Temperature Monitoring:

The following temperatures shall be monitored:
Chilled water supply.
Chilled water return.

Alarms shall be provided as follows:
High Chilled Water Supply Temp: If the chilled water supply

temperature is greater than 55F (adj.).
Low Chilled Water Supply Temp: If the chilled water supply

temperature is less than 38F (adj.).

Al - Primary Hot Water Supply Temp

L X X X X X XX X XXX XXX XXX

BO - Boiler Enable

Boiler

Bl - Boiler Status

Bl - Boiler Alarm Status

Bl - Low Water Level

A

Bl - Hot Water Pump Status

> HWS

Starter

BO - Hot Water Pump Start/Stop

it

Al - Primary Hot Water Return Temp

EQUIPMENT CONTROL SCHEMATIC — HOT WATER BOILER B—1 & B—2
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EXCEEDED

BOILER FAILURE

BOILER RUNNING IN HAND

BOILER RUNTIME
EXCEEDED

HIGH HW SUPPLY TEMP.

LOW HW SUPPLY TEMP.

OPERATING SEQUENCE — HOT WATER BOILER & PUMP

Boiler System Run Conditions:

The boiler system shall be enabled to run whenever:
+ A definable number of hot water coils need heating.
- AND outside air temperature is less than 65F (adj.).

To prevent short cycling, the boiler system shall run for and be off for

minimum adjustable times (both user definable), unless shutdown on
safeties or outside air conditions.

The boiler shall run subject to its own internal safeties and controls. The
boiler shall directly control boiler pumps as req’d for proper operation.

The boiler and hot water pump system shadll also run for freeze protection
as req'd whenever outside air temperature is less than 35°F (adj.).

Boiler Safeties:

The following safeties shall be monitored:
- Boiler alarm.
* Low Water Level.

Alarms shall be provided as follows:
* Boiler alarm.
- Low Water Level alarm.

Hot Water Pump:
The hot water pump shall run anytime the boiler is called to run and shall
have a user definable delay (adj.) on stop.

Alarms shall be provided as follows:
* Hot Water Pump Failure: Commanded on, but the status is off.
* Hot Water Pump Running in Hand: Commanded off, but the status is
on.
* Hot Water Pump Runtime Exceeded: Status runtime exceeds a user
definable limit.

Boiler Enable:

The boiler shall be enabled when the boiler system is commanded on. The
boiler shall be enabled after pump status is proven on and shall run
subject to its own internal safeties and controls.

Alarms shall be provided as follows:
- Boiler Failure: Commanded on, but the status is off.
* Boiler Running in Hand: Commanded off, but the status is on.
- Boiler Runtime Exceeded: Status runtime exceeds a user definable
limit.

Hot Water Supply Temperature Setpoint:
The boiler shall maintain a hot water supply temperature setpoint as

determined by its own internal controls (provided by others).

Primary Hot Water Temperature Monitoring:
The following temperatures shall be monitored:
* Primary hot water supply.
* Primary hot water return.

Alarms shall be provided as follows:
« High Primary Hot Water Supply Temp: If greater than 200°F (adj.).
* Low Primary Hot Water Supply Temp: If less than 100F (adj.).
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