MECHANICAL AND PLUMBING SYMBOL LIST

MECHANICAL AND PLUMBING ABBREVIATIONS

NOTE: THIS IS A MASTER SCHEDULE. NOT ALL SYMBOLS CONTAINED HEREIN MAY APPEAR ON THE DRAWINGS.

NOTE: THIS IS A MASTER SCHEDULE. NOT ALL ABBREVIATIONS CONTAINED HEREIN MAY APPEAR ON THE DRAWINGS.
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ITEM TO BE REMOVED
POINT OF CONNECTION/DISCONNECTION

SHEET NOTE

REVISION NUMBER

EQUIPMENT MARK

DIFFUSER TAG

ACCESS PANEL

SUPPLY AIR DUCT UP/DOWN
RETURN AIR DUCT UP/DOWN

EXHAUST AIR DUCT UP/DOWN
RETURN GRILLE

EXHAUST GRILLE

4-WAY BLOW SUPPLY DIFFUSER
3-WAY BLOW SUPPLY DIFFUSER
2-WAY BLOW SUPPLY DIFFUSER

1-WAY BLOW SUPPLY DIFFUSER
AIRFLOW DIRECTION

ROUND DUCTWORK (INCHES)
RECTANGULAR DUCTWORK (INCHES)
ROUND FLEXIBLE DUCT

SQUARE TO ROUND TRANSITION
SINGLE LINE RIGID DUCT

SINGLE LINE RIGID DUCT (ACOUSTICALLY LINED)
DOUBLE LINE RIGID DUCT
DOUBLE LINE RIGID DUCT (ACOUSTICALLY LINED)

EXISTING DUCTWORK

FIRE DAMPER

SMOKE DAMPER

FIRE/SMOKE DAMPER

MOTORIZED DAMPER (OPPOSED BLADE TYPE)
MOTORIZED DAMPER (PARALLEL BLADE TYPE)
BACKDRAFT DAMPER

MANUAL VOLUME DAMPER

REMOTE VOLUME DAMPER

SMOKE DETECTOR

THERMOSTAT

HUMIDISTAT

SENSOR

CARBON DIOXIDE SENSOR

CARBON MONOXIDE SENSOR

DOOR UNDERCUT

FLOW SWITCH

CHR

CHS

CR
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CHILLED WATER RETURN PIPING
CHILLED WATER SUPPLY PIPING
CONDENSER WATER RETURN PIPING
CONDENSER WATER SUPPLY PIPING
HEATING WATER RETURN PIPING
HEATING WATER SUPPLY PIPING
REFRIGERANT LIQUID PIPING
REFRIGERANT SUCTION PIPING
CONDENSATE DRAIN PIPING
PUMPED CONDENSATE DRAIN PIPING
CIRCUIT SETTER

2-WAY ELECTRONIC CONTROL VALVE
3-WAY ELECTRONIC CONTROL VALVE
2-WAY PNEUMATIC CONTROL VALVE
3-WAY PNEUMATIC CONTROL VALVE
SOLENOID VALVE

BUTTERFLY VALVE

PLUG VALVE

BALL VALVE

CHECK VALVE

GATE VALVE

HOSE END DRAIN VALVE

PRESSURE REDUCING VALVE

RELIEF VALVE

TEMPERATURE PRESSURE RELIEF VALVE
THERMOMETER

PRESSURE GAUGE WITH GAUGE COCK
MANUAL AIR VENT

PRESSURE TEMPERATURE PORT
Y-STRAINER WITH BLOWDOWN

PIPE GUIDE

UNION

PIPE ANCHOR

FLEXIBLE CONNECTOR

PIPE CAP/STUB-OUT

DIRECTION OF FLOW

PIPE DOWN

PIPE UP

PIPE TEE UP

PIPE TEE DOWN

MEDIUM PRESSURE GAS PIPING

|
ENGINEERING CONSULTANTS

AABC AMERICAN AIR BALANCE COUNCIL HWS HEATING HOT WATER SUPPLY SEER SEASONAL ENERGY EFFICIENCY RATIO
ACD AUTOMATIC CONTROL DAMPER IBC INTERNATIONAL BUILDING CODE "Sp STATIC PRESSURE (INCHES OF)
AFF ABOVE FINISHED FLOOR IMC INTERNATIONAL MECHANICAL CODE SPECS SPECIFICATIONS
AP ACCESS PANEL IPC INTERNATIONAL PLUMBING CODE SQ SQUARE
ASHRAE  AMERICAN SOCIETY OF HEATING, KW KILOWATT SQFT SQUARE FEET
EE)RRS?TEI%TI}V%N'EQEEN?ERRS LAT LEAVING AIR TEMPERATURE SS STAINLESS STEEL
ASPE AMERICAN SOCIETY OF PLUMBING LBS POUNDS T TEMPERATURE
ENGINEERS LWT LEAVING WATER TEMPERATURE TAB TEST AND BALANCE WORK AND REPORT
BED BACKFLOW PREVENTION DEVICE MAX MAXIMUM TSP TOTAL STATIC PRESSURE
BFF BELOW FINISHED FLOOR MBH ONE THOUSAND BTUH TYP TYPICAL
BHP BRAKE HORSE POWER MCA MINIMUM CIRCUIT AMPS UBC UNIFORM BUILDING CODE
BTUH BRITISH THERMAL UNIT PER HOUR MIN MINIMUM UMC UNIFORM MECHANICAL CODE
CFM CUBIC FEET PER MINUTE MOCP MAXIMUM OVER CURRENT PROTECTION UON UNLESS OTHERWISE NOTED
CHAR CHARACTERISTICS MPG MEDIUM PRESSURE GAS UPC UNIFORM PLUMBING CODE
CHR CHILLED WATER RETURN MVD MANUAL VOLUME DAMPER V/PH/HZ VOLTAGE/PHASE/HERTZ
CHS CHILLED WATER SUPPLY N/A NOT APPLICABLE VFD VARIABLE FREQUENCY DRIVE
CR CONDENSER WATER RETURN NC NORMALLY CLOSED WB WET BULB TEMPERATURE
cS CONDENSER WATER SUPPLY NEBB NATIONAL ENVIROMENTAL BALANCING WG WATER GAUGE
D DRAIN BUREAU WMS WIRE MESH SCREEN
oB DRY BULB TEMPERATURE NEC NATIONAL ELECTRIC CODE ) EXISTING TO BE REMOVED
DDC DIRECT DIGITAL CONTROL NFPA xgg)c'\;ﬁ#gf PROTECTION
DIA DIAMETER NIC NOT IN CONTRACT
DN DOWN NO NORMALLY OPEN
DX DIRECT EXPANSION NTS NOT TO SCALE
(E) EXISTING TO REMAIN OA OUTSIDE AIR
EA EXHAUST AIR OAT OUTSIDE AIR TEMPERATURE
EAT ENTERING AIR TEMPERATURE OBD OPPOSED BLADE DAMPER
EER ENERGY EFFICIENCY RATIO OED OPEN END DUCT
EFF EFFICIENCY OFCI OWNER FURNISHED, CONTRACTOR
ELEC ELECTRICAL INSTALLED
ESP EXTERNAL STATIC PRESSURE PD PRESSURE DROP
EWT ENTERING WATER TEMPERATURE PRV PRESSURE REDUCING VALVE
°F FAHRENHEIT PSI POUNDS PER SQUARE INCH
FD FIRE DAMPER PSIA POUNDS PER SQUARE INCH ABSOLUTE
FPM FEET PER MINUTE PSID POUNDS PER SQUARE INCH
FSD FIRE/SMOKE DAMPER DIFFERENTIAL
GA GAGE OR GAUGE PSIG POUNDS PER SQUARE INCH GAUGE
GAL GALLONS (R) EXISTING TO BE RELOCATED
GPM GALLONS PER MINUTE RA RETURN AIR
GR GLYCOL RETURN RH RELATIVE HUMIDITY
GS GLYCOL SUPPLY RL/S REFRIGERANT LIQUID/SUCTION
HD HEAD RPM REVOLUTIONS PER MINUTE
Hp HORSEPOWER RPPA REDUCED PRESSURE PRINCIPAL
ASSEMBLY
HR HOUR
HSPF HEATING SEASONAL PERFORMANCE RVD REMOTE VOLUME DAMPER
FACTOR SA SUPPLY AIR
HWR HEATING HOT WATER RETURN sb SMOKE DAMPER
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MECHANICAL SPECIFICATIONS
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22,

THE OWNER HAS CONTRACT LANGUAGE THAT NEEDS TO BE READ PRIOR TO BID
SUBMISSION AS THERE ARE ITEMS THAT MAY SUPPLEMENT OR SUPERSEDE ITEMS
NOTED HEREIN. THE OWNER'S CONTRACT DOCUMENTS HAS INFORMATION ON HOW
WORK IS TO BE PERFORMED, HOW DOCUMENT SUBMITTALS ARE PROVIDED, RECORD
DOCUMENTS ARE SUBMITTED, ETC. SEE THE ARCHITECTURAL DOCUMENTS FOR
ADDITIONAL DIVISION 1 INFORMATION.

CODE USED IN DESIGN: IBC 2015, IMC 2015, IPC-2015, IECC-2006

ALL WORK SHALL BE DONE IN ACCORDANCE WITH THE LATEST ADOPTED EDITIONS
OF THE APPLICABLE INTERNATIONAL BUILDING CODE (IBC), LOCAL MECHANICAL
CODE (UMC, IMC, ETC.), LOCAL PLUMBING CODE (UPC, IPC, ETC.), NATIONAL
ELECTRIC CODES (NEC) AND ALL OTHER APPLICABLE FEDERAL, STATE, AND LOCAL
REGULATIONS.

THE CONTRACTOR MUST ARRANGE A VISIT TO THE WORK SITE PRIOR TO BID
SUBMISSION TO FULLY UNDERSTAND THE EXISTING CONDITIONS. THE DRAWINGS
ARE DIAGRAMMATIC AND SHOW THE WORK INTENT BUT NOT NECESSARILY ALL
EXISTING OBSTRUCTIONS, PIPE OR DUCT BENDS. DETERMINING SITE CONDITIONS
AND ADJUSTING THE INSTALLATION IS THE RESPONSIBILITY OF THE CONTRACTOR

THE CONTRACTOR SHALL PROVIDE THE WORK SHOWN ON THE DRAWINGS AND
SPECIFIED FOR THEIR INDIVIDUAL SECTIONS OF WORK. THE WORD "WORK" SHALL
MEAN ALL LABOR, TRANSPORTATION, MATERIAL, EQUIPMENT, TOOLS, INSTALLATION,
SUPERVISION AND ANY OTHER INCIDENTAL ITEMS OR SERVICES NECESSARY FOR
THE PROPER INSTALLATION AND OPERATION OF THE COMPLETE SYSTEMS, WHICH
SHALL BE PROVIDED WHETHER OR NOT SPECIFICALLY INDICATED OR NOTED.

ALL GENERAL CONDITIONS, SPECIAL REQUIREMENTS OR GENERAL REQUIREMENTS
OF THE CONSTRUCTION SPECIFICATIONS ARE MADE PART OF THIS SPECIFICATION
AND HAVE THE SAME FORCE AND AFFECT AS IF COMPLETELY REPRODUCED.

THE WORD "PROVIDE" SHALL MEAN FURNISH AND INSTALL, MAKE ALL FINAL
CONNECTIONS AND LEAVE IN AN APPROVED COMPLETE OPERATING CONDITION.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR PAYING ALL FEES AND OBTAINING
ALL PERMITS AND INSPECTIONS REQUIRED FOR THE WORK.

THE CONTRACTOR SHALL CAREFULLY EXAMINE ALL CONTRACT DOCUMENTS. THE
CONTRACTOR SHALL COORDINATE THE WORK WITH ALL OTHER TRADES INCLUDING,
BUT NOT LIMITED TO, THE CONTRACT DOCUMENTS, SHOP DRAWINGS, ETC. FOR ALL
GENERAL CONSTRUCTION, STRUCTURAL, MECHANICAL, ELECTRICAL AND SPECIALTY
CONTRACTOR WORK. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE PROPER
FITTING OF MATERIAL INTO THE BUILDING AS PLANNED, WITHOUT INTERFERENCE
WITH OTHER WORK, AND SHALL MAKE REASONABLE MODIFICATIONS IN THE
LAYOUTS NEEDED TO PREVENT CONFLICT WITH OTHER TRADES, TO PROVIDE
ACCESS AND FOR THE PROPER EXECUTION OF THE WORK.

DRAWINGS ARE DIAGRAMMATIC AND SCHEMATIC IN NATURE, AND INDICATE THE
TYPE, SIZE, ARRANGEMENT AND LOCATION OF MATERIALS AND EQUIPMENT. WORK
INCLUDES CERTAIN COMPONENTS, APPURTENANCES AND RELATED SPECIALTIES
THAT MAY NOT BE SHOWN. CONTRACTOR SHALL PROVIDE ALL NECESSARY ITEMS TO
COMPLETE THE WORK ACCORDING TO INDUSTRY STANDARDS. IT IS THE INTENT OF
THE DRAWINGS AND SPECIFICATIONS TO CALL OUT FOR FINISHED WORK, TESTED
AND READY FOR OPERATION. DO NOT SCALE DRAWINGS. ARRANGEMENT OF
EQUIPMENT AND ROUTING OF PIPES AND DUCTWORK, ETC. INDICATED ON
DRAWINGS SHALL BE ROUTED PLUMB AND AT RIGHT ANGLES TO BUILDING
CONSTRUCTION AND MAY REQUIRE MODIFICATION DUE TO UNFORESEEN
CONDITIONS AND REQUIRE ON SITE REVISIONS DURING CONSTRUCTION. (SEE ALSO
"BIDDING").

ALL WORK REQUIRED FOR IDENTICAL/SIMILAR ITEMS SHOWN ON THE DRAWINGS
SHALL BE PROVIDED, ALTHOUGH EACH SPECIFIC IDENTICAL/SIMILAR ITEM MAY NOT
BE SHOWN IN DETAIL.

THE CONTRACTOR SHALL SUBMIT ELECTRONIC PDF SHOP DRAWINGS AND
TECHNICAL DATA SHEETS FOR ALL EQUIPMENT AND MATERIALS SPECIFIED HEREIN
TO THE ENGINEER. THE ENGINEER SHALL REVIEW SHOP DRAWINGS AND TECHNICAL
DATA SHEETS FOR CONFORMANCE WITH THE CONTRACT DOCUMENTS AND ISSUE A
WRITTEN ASSESSMENT TO THE OWNER PRIOR TO COMMENCEMENT OF WORK.

SPECIFIED EQUIPMENT SHALL BE CONSIDERED BASE BID. ANY APPROVED
ALTERNATE MANUFACTURERS PRODUCT SHALL BE LISTED AS A FEE
ADDITION/REDUCTION AS A SEPARATE LINE ITEM AT BID. A WRITTEN DESCRIPTION
OF PRODUCT DIFFERENCES MUST BE PROVIDED FOR EVALUATION OR THE
ALTERNATE PRODUCT WILL BE REJECTED. THE REQUIREMENTS OF PARA. 14.1
BELOW APPLIES TO PRE-APPROVED ALTERNATE MANUFACTURER EQUIPMENT. THE
CONTRACTOR SHALL BE RESPONSIBLE FOR ALL ENGINEERING FEES NECESSARY TO
CHANGE PERMIT DOCUMENTS BASED ON ALTERNATE SUBMITTAL
PACKAGES/EQUIPMENT SUBSTITUTIONS.

SHOP DRAWING REVIEW DOES NOT RELIEVE THE CONTRACTOR FROM BASE BID,
ALTERNATE OR SUBSTITUTE EQUIPMENT COORDINATION REQUIREMENTS.

UPON COMPLETION OF CONSTRUCTION,

THE CONTRACTOR SHALL SUPPLY THE ENGINEER WITH AN ELECTRONIC CAD
AND PDF SET OF AS-BUILT DOCUMENTS ACCURATELY SHOWING THE
MATERIALS AND EQUIPMENT AS INSTALLED.

THE CONTRACTOR SHALL PROVIDE THE BUILDING OWNER OR
REPRESENTATIVE WITH AN ELECTRONIC (PDF) MANUAL WITH DETAILED
OPERATING AND MAINTENANCE INSTRUCTIONS FOR EACH PIECE OF
EQUIPMENT PROVIDED, WITH CONTENT MEETING THE REQUIREMENTS NOTED
BELOW:

SUBMITTAL DATA STATING EQUIPMENT SIZE AND SELECTED OPTIONS.

MANUFACTURER'S OPERATION MANUALS AND MAINTENANCE MANUALS.
REQUIRED ROUTINE MAINTENANCE ACTIONS SHALL BE CLEARLY IDENTIFIED.

NAME, ADDRESS AND CONTACT NUMBER FOR AT LEAST ONE SERVICE
AGENCY.

HVAC AND SERVICE HOT WATER CONTROLS SYSTEM MAINTENANCE AND
CALIBRATION INFORMATION, INCLUDING WIRING DIAGRAMS, SCHEMATICS
AND CONTROL SEQUENCE DESCRIPTIONS. DESIRED OR FIELD DETERMINED
SET-POINTS SHALL BE PERMANENTLY RECORDED ON A CONTROLS DRAWING
AT CONTROL DEVICES OR IN SYSTEM PROGRAMMING INSTRUCTIONS.

A NARRATIVE OF HOW EACH SYSTEM IS INTENDED TO OPERATE, INCLUDING
RECOMMENDED SET-POINTS.

15.2.6. COPIES OF GUARANTIES AND/OR WARRANTIES.

ALL MATERIALS AND WORKMANSHIP SHALL BE GUARANTEED FOR A MINIMUM OF ONE
(1) YEAR FROM DATE OF ACCEPTANCE BY OWNER. REFRIGERATION COMPRESSORS
SHALL BE GUARANTEED FOR A MINIMUM OF FIVE (5) YEARS FROM DATE OF OWNER'S
ACCEPTANCE. IN ADDITION, THE CONTRACTOR SHALL GUARANTEE THAT THE
INSTALLATION WHEN OPERATED IN ACCORDANCE WITH THE CONTRACTOR'S
INSTRUCTIONS WILL DEVELOP CAPACITY AND CHARACTERISTICS AS SPECIFIED AND
WILL FULFILL EACH AND EVERY REQUIREMENT OF THE DRAWINGS AND
SPECIFICATIONS. SHOULD THE INSTALLATION IN ANY WAY FAIL TO DO SO, THE
CONTRACTOR WILL, WITHOUT DELAY AND WITHOUT COST TO THE OWNER, PROVIDE
WHATEVER ADDITIONAL EQUIPMENT, MATERIAL, AND LABOR REQUIRED TO CORRECT
THE DEFICIENCY AND COMPLY WITH THE REQUIREMENTS OF THE DRAWINGS AND
SPECIFICATIONS.

CONTRACTOR SHALL CHECK AND VERIFY ALL SIZES, DIMENSIONS, AND
CONDITIONS BEFORE STARTING ANY WORK. ANY DEVIATIONS OR PROBLEMS SHALL
BE TRANSMITTED TO THE ENGINEER FOR REVIEW.

PROVIDE BASE AND COUNTER FLASHING FOR ITEMS PENETRATING THE ROOF OR
EXTERIOR WALLS.

STARTERS, VFDs DISCONNECT SWITCHES AND CONTROLS FOR MOTORS IF NOT UNIT
MOUNTED AND/OR SUPPLIED BY THE EQUIPMENT MANUFACTURER, UNLESS NOTED
SPECIFICALLY OTHERWISE SHALL FOLLOW:

VFDs TO BE SUPPLIED BY THE MECHANICAL CONTRACTOR AND INSTALLED BY
THE ELECTRICAL CONTRACTOR. FINAL LOCATIONS COORDINATED WITH THE
ENGINEER. WIRING BETWEEN THE VFD AND THE MOTOR SHALL BE SHIELDED
POWER CABLE DESIGNED FOR VFD APPLICATIONS, GROUNDED AT BOTH
ENDS.

UNLESS NOTED OTHERWISE, LOOSE MOTOR STARTERS, COMBINATION
STARTERS, DISCONNECT SWITCHES, MOTOR RATED SWITCHES, TOGGLE
SWITCHES, ETC. TO BE SUPPLIED AND INSTALLED BY THE ELECTRICAL
CONTRACTOR.

CONTROL AND INTERLOCKING WIRING SHALL BE FURNISHED AND INSTALLED
BY CONTRACTOR PERFORMING CONTROLS WORK. (SEE AUTOMATIC
TEMPERATURE CONTROLS SECTION FOR ADDITIONAL INFORMATION WITH
REGARD TO THIS WIRING RULE.)

15.2.1.
15.2.2.

15.2.3.

15.2.4.

15.2.5.

. ALL WORK SHOWN IS NEW UNLESS NOTED OTHERWISE.
. MAINTAIN OCCUPANCY AND FIRE WALL SEPARATION INTEGRITY AS REQUIRED.

REFER TO ARCHITECTURAL PLANS FOR LOCATIONS OF ALL OCCUPANCY/FIREWALL
SEPARATIONS AND SPECIFIC DETAILS FOR CONSTRUCTION. PROVIDE ALL
NECESSARY FIRE AND SMOKE FIRE DAMPERS, ACCESS DOORS, CAULKING, ETC. FOR
APPROVED INSTALLATION.

IECC COMPLIANCE: THE CONTRACTOR IS RESPONSIBLE FOR COMPLYING WITH AND
PERFORMING ALL REQUIREMENTS AND WORK SET FORTH IN THE IECC COMPLIANCE
CERTIFICATE THAT IS INCLUDED IN THESE DOCUMENTS.

BIDDING

1.

THE CONTRACTOR SHALL VISIT THE SITE PRIOR TO SUBMITTING A BID TO BECOME
FAMILIAR WITH THE EXISTING CONDITIONS. THE CONTRACTOR SHALL COMPARE
THE WORK SPECIFIED IN THE CONTRACT DOCUMENTS WITH THE EXISTING
CONDITIONS. THE CONTRACTOR SHALL IDENTIFY AND NOTATE ALL WORK OR
CONDITIONS THAT ARE DIFFERENT FROM THE CONTRACT DOCUMENTS OR THEIR
INTENT. THE CONTRACTOR SHALL, UPON DISCOVERY, IMMEDIATELY NOTIFY AND
REPORT, IN WRITING, ANY DISCREPANCIES TO THE ENGINEER. NO EXTRAS OR
CHANGE ORDERS WILL BE ALLOWED FOR FAILURE TO PERFORM THE PRE-BID SITE
VISIT.

BASE PROPOSAL ON MANUFACTURER NAMES LISTED UNLESS "OR EQUAL" IS
INDICATED. PROVIDE SUBSTITUTION REQUESTS A MINIMUM OF FIVE (5) BUSINESS
DAYS PRIOR TO BID DATE CLOSING TO ALLOW TIME FOR DUE CONSIDERATION OF
PROPOSED ALTERNATE. DETERMINATION OF SUBSTITUTION OF EQUALITY RESTS
SOLELY WITH THE ENGINEER.

PART TWO - PRODUCTS

HVAC EQUIPMENT

1.

PROVIDE HVAC EQUIPMENT AS SPECIFIED AND/OR SCHEDULED HEREIN AND IN
ACCORDANCE WITH MANUFACTURER'S PUBLISHED INSTALLATION INSTRUCTIONS.
EQUIPMENT SHALL OPERATE ACCORDING TO THE MANUFACTURER'S "OWNER'S
OPERATING AND MAINTENANCE MANUAL" TROUBLE-FREE PRIOR TO STARTING TEST
AND BALANCE (TAB) WORK.

DUCTWORK

1.

DUCTWORK, UNLESS LISTED OTHERWISE IN THIS SECTION, SHALL BE ASTM
A653/A653M GALVANIZED SHEET METAL, LOCK-FORMING QUALITY HAVING A ZINC
COATING OF 0.90 OZ PER SQ. FT. (G90) EQUALLY APPLIED TO EACH SURFACE,
TESTED PER ASTM A90. DUCTWORK IS TO BE INSTALLED ACCORDING TO ASHRAE
RECOMMENDATIONS AND SMACNA DUCT CONSTRUCTION STANDARDS. NO
SHEETMETAL DUCTWORK TO BE LESS THAN 26 GA.

ROUND DUCTWORK: 8"@ AND UNDER CAN BE SPIRAL OR SNAP-LOCK, >8"@ TO BE
SPIRAL CONSTRUCTION.

PROVIDE MANUAL VOLUME DAMPERS WITH LOCKING QUADRANTS AND IDENTIFYING
RIBBONS AT DAMPER HANDLES FOR AIR BALANCING EACH BRANCH DUCT TAKE-OFF
OR PIECE OF AIR DISTRIBUTION EQUIPMENT. NOT ALL DAMPERS MAY BE INDICATED
ON THE DOCUMENTS.

SEAL ALL DUCT PENETRATIONS THROUGH WALLS, FLOOR AND ROOF. SEAL ALL
TRANSVERSE DUCT SEAMS WITH APPROVED MASTIC. DUCT TAPES SHALL NOT BE
ALLOWED FOR RIGID DUCTWORK.

SUPPLY, OUTSIDE AIR AND RETURN DUCTWORK SHALL BE INSULATED WITH
FLEXIBLE GLASS FIBER INSULATION MEETING ANSI/ASTM C612, MAXIMUM 'K' VALUE
OF 0.29 AT 75°F, WITH FOIL-KRAFT FLAME RESISTANT VAPOR BARRIER, MINIMUM
3/4 #/CUFT. DENSITY. BELOW ARE MINIMUM R VALUES FOR DUCTWORK
INSULATION WHERE NOT OTHERWISE SPECIFICALLY SPECIFIED, PER ASHRAE
90.1-2016.

5.1. SUPPLY/RETURN - HEATING & COOLING

CLIMATE
ZONE

UNCONDITIONED
& BURIED DUCTS

EXTERIOR, ATTICS,
PARKING GARAGE,
CRAWL SPACE.

R-8

R-12

INDIRECTLY CONDITIONED,
RETURN AIR PLENUM. (C)
(NO INSUL. ON RETURN)
R-1.9
R-1.9

0TO 4
5T0 8

R-6
R-6

5.2. GENERAL NOTES

10.

11.

A. INTERIOR RETURN DUCTWORK, IN INDIRECTLY CONDITIONED RETURN AIR
PLENUM SPACE - NO INSULATION REQUIRED.

B. EXTERIOR DUCTWORK TO BE INSULATED WITH URETHANE OR POLYSTYRENE
FOIL FACED RIGID BOARD, TOP OF DUCT TO HAVE A WATERSHED DESIGN, A
WEATHER PROOF COVER IS TO BE APPLIED USING MFM FLEXCLAD-400
(ALUMINIUM).

C. SUPPLY DUCTWORK TO HAVE A MINIMUM OF 1.5" OF INSTALLED THICKNESS
INSULATION REGARDLESS OF LOCATION.

D. D. IN HUMID LOCATIONS, SUCH AS POOLS, DUCT INSULATION SHALL BE AP
ARMAFLEX (ASTM E 84 25/50 RATED), TWO LAYERS, OVERLAPPING SEAMS, 1.5
TO 2" TOTAL THICKNESS).

ALL DUCTWORK SIZES SHOWN ARE FREE AREA DIMENSIONS. EXHAUST DUCTWORK
SHALL BE UNINSULATED.

THE INTERIOR OF SUPPLY AND RETURN DUCTWORK VISIBLE BEHIND DEVICES
(GRDs), SHALL BE PAINTED FLAT BLACK.

LINE DUCTWORK FIFTEEN FEET UPSTREAM AND DOWNSTREAM OF ALL FANS AND
WHERE INDICATED WITH 1" THICK, 1.5# DENSITY DUCT LINER. LINING SHALL BE
APPLIED TO DUCTWORK WITH FIRE RESISTANT ADHESIVES, (FOSTER 85-10 OR
EQUAL) AND COPPER OR CADMIUM PLATED MECHANICAL FASTENERS, (GRAHAM,
OMARK OR EQUAL). ALL DUCT SIZES INDICATED ARE CLEAR INSIDE.

COMBINATION FIRE/SMOKE DAMPERS SHALL BE DYNAMIC (RATED TO SYSTEM
VELOCITY) MEET UL 555S.

EXTERIOR GALVANIZED OR BLACK IRON DUCTWORK: WHEN NOT INSULATED, PER
MANUFACTURERS INSTRUCTIONS APPLY AN ENAMEL PAINT, IN WHITE. GALVANIZED
DUCTWORK MUST BE CLEANED OF ANY PROTECTIVE LAYER AND THE PASSIVATOR
MUST BE REMOVED PRIOR TO PAINTING.

DUCTWORK TO BE CONSTRUCTED TO SMACNA AND ASHRAE DUCT CONSTRUCTION
STANDARDS.

DUCTWORK SYSTEMS: (4) SMACNA CLASS LEAKAGE CLASS (5)
PRESSURE (3)  SEAL ROUND  RECT.
CONSTANT VOLUME 2 A 2 4
VARIABLE VOLUME (1)
VARIABLE VOLUME (2)
RETURN

EXHAUST (POSITIVE)

W N W=
> ™ > >
N A DNN
» 00 M p

PRESSURE CLASS OPTIONS: 172", 1", 2", 3", 4", 6" 10"

NOTE (1): DOWNSTREAM OF VAV BOX

NOTE (2): UPSTREAM OF VAV BOX

NOTE (3): THESE ARE MINIMUMS, REFER TO EQUIPMENT SCHEDULES & SUBMITTAL
DOCUMENTS, IF ESP MEETS OR EXCEEDS THESE FIGURES, INCREASE
PRESSURE CLASS TO NEAREST CLASS THAT IS 0.5" W.C. OVER THE
LISTED ESP. WHERE INFORMATION IS NOT PROVIDED THE
CONTRACTOR MUST SUBMIT A RFI.

NOTE (4): WHEN USED AS PART OF A SMOKE CONTROL OR REMOVAL SYSTEM
SHALL, AT A MINIMUM, BE SMACNA PRESSURE CLASS 3, SEAL CLASS A

NOTE (5): LEAKAGE CLASS IS CFM LEAKAGE/100 SQ.FT. @ 1" H,O

NOTE (6): UNLESS NOTED OTHERWISE FUME EXHAUST DUCTS AND SUPPORTS TO

BE FABRICATED FROM 316 STAINLESS STEEL, MINIMUM 18-GA. SEAMS
AND JOINTS TO BE WELDED LIQUID/AIR TIGHT.

DUCTWORK ELBOWS: MINIMUM
ROUND: FPM RADIUS/DIA RATIO
TO 1000 0.75
1,001 TO 1,500 1
1,500+ 1.5(2)
ASPECT RATIO, W/D
RECTANGULAR: R/D 0.25 0.5 1 2 3 4

0.0 (3) (1) (1) (1) (1) (1) (1)
0.5 (1) (1) (1) (1) (1) (1)
1 (1) (1) (1) (1) (1) (1)
1.5, (G @ (1) (4) (4) (4) (4)
2 (1) (4) (4) (4) (4) (4)
3 (1) (4) (4) (4) (4) (4)
NOTE (1):MUST HAVE AIRFOIL TURNING VALVES
NOTE (2):STANDARD/DEFAULT CENTERLINE RADIUS
NOTE (3):MITRED ELBOW
NOTE (4): TURNING VANES NOT REQUIRED

NOTE (5):THIS R/D MUST BE USED FOR TYPE I GREASE DUCTS, TURNING VANES
NOT ALLOWED

MECHANICAL PRODUCTS

1.

4.1.
4.2.
4.3.

6.1.
6.2.

8.2.

8.3.

8.4.

8.5.

CONTROL DAMPERS:
WET LOCATIONS)

PIPE HANGERS: PIPE SIZES 1/2" TO 1 1/2": MALLEABLE IRON, CARBON STEEL,
ADJUSTABLE SWIVEL, SPLIT RING. PIPE SIZES OVER 2" (UNLESS NOTED
OTHERWISE): CARBON STEEL, ADJUSTABLE, CLEVIS. PIPE SIZES CHILLED WATER 8"
AND OVER, HEATING WATER 6" AND OVER, STEAM (SUPPLY & CONDENSATE) 4" AND
OVER: ADJUSTABLE STEEL YOKE, CAST IRON ROLL, DOUBLE HANGER. SYSTEM LOAD
(PIPE FULL OF DESIGN LIQUID OR GAS) ON HANGER MUST NOT EXCEED MORE THAN
85% OF HANGER CAPACITY.

PIPING:

LEAKAGE CLASS 1A/1. EQUAL TO RUSKIN CD-60 (CD-50 IN

3.1. HYDRONIC WATER PIPING (ABOVE GROUND) - SCHEDULE 40 STEEL (ASTM

A53), MALLEABLE IRON OR FORGED STEEL WELDED TYPE FITTINGS, SCREWED
OR WELDED JOINTS; OR TYPE L HARD DRAWN COPPER TUBING (ASTM B88),
CAST BRASS OR SOLDER WROUGHT COPPER FITTINGS, SOLDER GRADE 95TA
JOINTS. PIPING OVER 2" SHALL BE STEEL WITH WELDED JOINTS.

3.2. EQUIPMENT DRAIN OVERFLOWS AND CONDENSATE DRAIN PIPING: TYPE "M"

COPPER (ASTM B-88), WROUGHT FITTINGS (ASME B16.22),
ANSI/ASTM B32, SOLDER: 95/5 TIN/ANTIMONY, 0.2% MAX LEAD

VALVES: PROVIDE THE NAME OF MANUFACTURER AND GUARANTEED WORKING
PRESSURE CAST OR STAMPED ON VALVE BODIES AND BE BY SINGLE MANUFACTURER
FOR SIMILAR TYPE. ACCEPTABLE MANUFACTURERS: BRAY, MILWAUKEE, STOCKHAM,
NIBCO, APOLLO. UNLESS NOTED OTHERWISE:

CALIBRATED BALANCING VALVES: OVENTROP OR EQUAL.
DYNAMIC BALANCING VALVES: HAYS MESURFLO 2524.

PROVIDE A 20 MESH SCREEN Y-STRAINER BEFORE ANY CALIBRATED OR
DYNAMIC BALANCING VALVE.

PIPE INSULATION: GLASS FIBER INSULATION WITH A MAXIMUM K VALUE NOTED
BELOW AT 75 DEGREES F. OUTDOOR INSULATION THICKNESS SHALL BE 2" THICK
WITH METAL JACKETING, OR DOUBLE INDOOR THICKNESS WITH A MAXIMUM
THICKNESS OF 5", WHICH EVER IS GREATER OF THE TWO. INTERIOR APPLICATIONS
SHALL HAVE KRAFT REINFORCED FOIL VAPOR BARRIER WITH ONE PIECE PREMOLDED
PVC JACKETS FOR FITTINGS. EXTERIOR APPLICATIONS SHALL HAVE STUCCO
EMBOSSED ALUMINUM JACKETS. ACCEPTABLE MANUFACTURERS: OWENS CORNING,
CERTAINTEED, JOHNS MANVILLE, KNAUF.

INSULATION THICKNESS
FLUID TEMP INSUL. CONDUCTIVITY NOMINAL PIPE SIZE (IN)
RANGE °F BTU-IN/(HR-SQ.FT.-°F) <1l.5 1.5&>
> 350 0.32 5 5
251-350 0.29 4 4.5
201-250 0.27 2.5 3
141-200 0.25 1.5 2
< 140 0.22 1 1.5

JOINTS:

OUTER INSUL.
DIAMETER

< 8"

> 8"-11"

> 11"-24"

MINIMUM ALUMINUM JACKET THICKNESS (INCHES)
RIGID INSULATION NON-RIGID INSULATION
0.016 0.016
0.016 0.020
0.016 0.024
> 24"-36" 0.020 0.032
> 36" 0.024 0.040
CONDENSATE DRAIN PIPING TO BE INSULATED.

PROVIDE METAL SADDLES AND RIGID INSULATION AT HANGERS WHERE
SYSTEM WEIGHT COMPRESSES INSULATION.

VARIABLE AIR VOLUME TERMINAL BOXES: UNIT SHALL BE 22-GAGE GALVANIZED
STEEL WITH 13/16", 4 LBS./CU. FT. FOIL FACED DUCT BOARD INSULATION INTERIOR
LINER WITH AN R VALUE OF 3.5SQ.FT. °F HR/BTU @ 75°F, CODE COMPLIANCE WITH:
UL 723 - FLAME/SMOKE (25/50), UL 181 AIR EROSION, MOLD GROWTH & HUMIDITY,
ASTM 1338, G21, G22 FUNGI RESISTANCE. UNIT SHALL BE ARI 880 CERTIFIED. AIR
VALVE SHALL HAVE A MULTIPLE POINT AVERAGING FLOW SENSING DEVICE. IF
SCHEDULED, THE ELECTRIC HEATING COIL SHALL BE FACTORY INSTALLED WITH
AIRFLOW SWITCH, THERMAL PRIMARY CUTOUT, MANUAL RESET, DISCONNECT
SWITCH, AND MAGNETIC CONTACTOR. PROVIDE SPACE TEMPERATURE SENSOR,
CONTROL WIRING AND TRANSFORMER. ACCEPTABLE MANUFACTURERS: TRANE,
TITUS, ENVIROTECH, PRICE.

DUCT MOUNTED SMOKE DETECTORS:

8.1. WHEN THE DUCT TYPE SMOKE DETECTOR IS REQUIRED TO BE PART OF THE

DESIGN BUILD FIRE ALARM SYSTEM: SHALL BE FURNISHED BY THE FIRE
ALARM CONTRACTOR, INSTALLED BY THE MECHANICAL CONTRACTOR AND
WIRED BY THE FIRE ALARM CONTRACTOR

WHEN THE DUCT TYPE DETECTOR IS NOT PART OF THE FIRE ALARM SYSTEM:
THE DUCT MOUNTED SMOKE DETECTORS SHALL BE FURNISHED, INSTALLED
AND WIRED BY THE MECHANICAL CONTRACTOR. (NORMALLY PROVIDED AT
24 VAC.)

DUCT MOUNTED SMOKE DETECTORS SHALL BE INSTALLED ON AIR MOVING
EQUIPMENT THAT EXCEEDS 2,000 CFM AND ON AIR MOVING EQUIPMENT
UNDER 2,000 CFM THAT SUPPLIES A COMMON SPACE AND THE TOTAL CFM
CAPACITY OF THE EQUIPMENT SERVING THE SPACE EXCEEDS 2,000 CFM.

DUCT MOUNTED DETECTORS SHALL BE WIRED TO SHUT DOWN THE
ASSOCIATED AIR MOVING EQUIPMENT ON ALARM.

DETECTORS TO BE MOUNTED IN THE SUPPLY AIR DUCTWORK, RETURN AIR
DUCTWORK, UPSTREAM OF ANY FILTERS, EXHAUST OR OUTSIDE AIR
CONNECTIONS.

FANS: EXTERIOR: PROVIDE WITH ROOF CURB WHERE APPLICABLE. PROVIDE
DISCONNECT SWITCH - INTERIOR NEMA 1, EXTERIOR NEMA 4X; BELT DRIVEN FANS
WITH NO VFD TO HAVE ADJUSTABLE PITCH SHEAVES. DIRECT DRIVE FANS TO HAVE
A VFD OR EC MOTOR UNLESS NOTED OTHERWISE. ACCEPTABLE MANUFACTURERS:
GREENHECK, COOK, TWIN CITY, ACME, PENN-BERRY.

AUTOMATIC TEMPERATURE CONTROLS

1.

THE MECHANICAL CONTRACTOR SHALL PROVIDE A COMPLETE SYSTEM OF
AUTOMATIC TEMPERATURE CONTROLS (INTEGRATED INTO THE EXISTING) -
BUILDING AUTOMATION SYSTEM (BAS, BMS, ATC, DDC). THIS SYSTEM SHALL
INCLUDE BUT NOT BE LIMITED TO: TEMPERATURE SENSORS, CONTROLLERS,
TRANSFORMERS, EQUIPMENT INTERFACE DEVICES AND ALL REQUIRED RELAYS,
WIRING AND CONDUIT - REGARDLESS OF VOLTAGE.

THE MECHANICAL CONTRACTOR SHALL PROVIDE AND INSTALL, IN ACCORDANCE
WITH THE NEC AND THIS PROJECT ELECTRICAL SPECIFICATIONS, ALL CONDUIT,
WIRE, JUNCTION BOXES, THERMOSTAT BACK BOXES AND CIRCUIT BREAKERS
REQUIRED FOR A FULLY OPERATIONAL ATC SYSTEM. 120V POWER, IF NOT
PROVIDED, SHALL BE OBTAINED FROM LOCATIONS PROVIDED ON THE ELECTRICAL
DESIGN DOCUMENTS - IF NO INFORMATION IS PROVIDED THE CONTRACTOR MUST
ISSUE AN RFI DURING THE BID PROCESS TO CLARIFY.

WHERE AN EXISTING OR NEW BAS SYSTEM IS UTILIZED THE CONTRACTOR SHALL
PROVIDE A GUI PAGE FOR EACH SYSTEM. GRAPHICS MUST MATCH OR EXCEED THE
EXISTING FOR DETAIL AND INFORMATION PROVIDED.

SUBMIT SHOP DRAWINGS OF TEMPERATURE CONTROL WIRING, LOCATION OF
DEVICES AND INSTALLATION DATA FOR REVIEW PRIOR TO INSTALLATION.

TEST AND BALANCE (TAB)

1.

BALANCE ALL DUCTS, DIFFUSERS, AND GRILLES TO OBTAIN THE AIR QUANTITIES AS
SHOWN ON PLANS. TEST AND BALANCE WORK SHALL BE PERFORMED BY AN
INDEPENDENT, APPROVED, AND CERTIFIED AABC OR NEBB CONTRACTOR.

THE CONTRACTOR IS RESPONSIBLE FOR ADJUSTING DIFFUSER THROWS. LINEAR
DIFFUSERS IN A HORIZONTAL CEILING SYSTEM WILL GENERALLY THROW AIR
HORIZONTAL - SEE DWGS FOR DIRECTION ARROW. IF NO DIRECTION ARROW IS
ILLUSTRATED THE CONTRACTOR MUST DIRECT AN RFI TO THE ENGINEER TO OBTAIN
PROPER THROW DIRECTIONS.

THE TEST AND AIR BALANCE (TAB) REPORT SHALL INCLUDE DESIGN AIR
QUANTITIES AND AIR QUANTITIES AFTER ADJUSTMENTS. FURNISH OWNER'S
REPRESENTATIVE WITH A PDF COPY OF THE FINAL TAB REPORT.

NOTES
1.
2.

DIELECTRIC FITTINGS SHALL BE USED WHEREVER DISSIMILAR METALS ARE JOINED.

PROVIDE ACCESS PANELS IN CEILINGS & WALLS TO ACCESS MECHANICAL/PLUMBING
EQUIPMENT AND APPURTENANCES WHERE REQUIRED. DRYWALL CEILINGS: GFRG OR
BAUCOePLUS II. DRYWALL WALLS: BAUCOePLUS II. RATED DRYWALL WALLS OR
CEILINGS: ACUDOR FW-5050-DW. MINIMUM SIZE FOR ACCESS OF EQUIPMENT:
24"x24" OR PER LOCAL CODE, WHICH EVER IS LARGER.

GAUGES: TEMPERATURE: INTERIOR - WEISS VARI-ANGLE DIGITAL WITH 316 SS
THERMOWELL, EXTERIOR WITH DCV-4 OUTDOOR WATERPROOF COVER. PRESSURE:

6.1.

WEISS DIGITAL DUGY3-xxx-2L (PG - RFI FOR RANGE PER APPLICATION)

WHERE VICTAULIC SYSTEMS ARE APPROVED ON A PER-PROJECT BASIS,
"ROUST-A-BOUT" FITTINGS ARE NOT ALLOWED.

ALL EQUIPMENT SHALL BE RATED IN EXCESS OF THE AVAILABLE FAULT CURRENT AT
THE POINT OF CONNECTION.

WHERE VFDs (VSDs) AND MOTORS ARE PROVIDED BY THE MECHANICAL OR
PLUMBING CONTRACTOR: VFD DRIVES SHALL MEET THE FOLLOWING MINIMUM
STANDARDS - BUILT-IN BACNET MS/TP COMMUNICATIONS. PROVIDE WITH AN
INTEGRAL FUSED DISCONNECT OR 100% RATED AIC CIRCUIT BREAKER. ALLOW FOR
A/C POWER FLUCTUATIONS OF - SURGE TO 525V FROM 480V, SAG TO 375V FROM
480V, FREQUENCY DEVIATION FROM 50 TO 65Hz, VOLTAGE SPIKES UP TO 2X
NORMAL INCOMING VOLTAGE FOR 1 MILLISECOND, ACCEPT A 2% VOLTAGE
IMBALANCE. VFDs TO BE DANFOSS VLT HVAC DRIVE FC102, ABB ACH550, YASKAWA
Z1000, MITSUBISHI FR-F800. EXTERIOR DRIVES RATED TO 50°C WITHOUT
DE-RATING. INTERIOR DRIVES RATED TO 40°C WITHOUT DE-RATING. DRIVES MUST
HAVE A dv/dt OUTPUT FILTER. BI-DIRECTIONAL COASTING MOTOR RESTART
CAPABILITY. BROKEN BELT/LOAD ABNORMALITY DETECTION. ENCLOSURES TO BE
RATED FOR THE INSTALLED LOCATION.

OPTIONS:

6.0.1. MANUAL BYPASS CONTROL
6.0.2. AUTOMATIC BYPASS CONTROL
6.0.3. COMPATIBLE WITH IPM (INTERIOR PERMANENT MAGNET) AND SPM (SURFACE

PERMANENT MAGNET) MOTORS.

ELECTRIC MOTORS - MOTORS ON VFD SERVICE, TO HAVE A SHAFT GROUNDING
DEVICE, OVER 100 HP TO HAVE A SHAFT GROUNDING DEVICE AND AN INSULATED
BEARING ON THE NON-DRIVEN END OF THE MOTOR. (OPPOSITE END OF THE MOTOR
RELATIVE TO WHERE THE SHAFT GROUNDING DEVICE IS LOCATED.) MOTORS TO
COMPLY WITH NEMA MG-1. MOTORS TO BE RATED FOR THE INSTALLED LOCATION.

PART THREE - EXECUTION

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

THE CONTRACTOR SHALL PROVIDE ALL SLEEVES, OPENINGS, CUTTING AND
PATCHING NECESSARY FOR THE INSTALLATION OF THE WORK. CUTTING AND
PATCHING SHALL BE DONE BY WORKMEN SKILLED IN THE TRADES REQUIRED AND
PAID BY THE CONTRACTOR REQUIRING THE WORK COMPLETED. SYSTEMS PASSING
THROUGH WATER PROOFING OR DAMP PROOFING SHALL BE WATER TIGHT. SYSTEMS
PASSING THROUGH FIRE RATED CONSTRUCTION SHALL BE FIRE PROOFED WITHER
MATERIAL APPROVED FOR THE FIRE AND TEMPERATURE RATING OF THE ASSEMBLY
AND U.L. LISTED. (IF THE ARCHITECT HAS NOT PROVIDED A STANDARD
DRAWING/ASSEMBLY FOR AN APPLICATION AND ONE IS NOT AVALIABLE, THE
CONTRACTOR IS RESPONSIBLE TO OBTAIN AN "ENGINEERING JUDGEMENT" AND
ASSOCIATED DRAWING FOR THE APPLICATION.)

EQUIPMENT LOCATED ON A ROOF WHERE NO PARAPET OR GUARD RAIL, 42" HIGH OR
GREATER, EXISTS, MUST BE INSTALLED A MINIMUM OF 10 FEET FROM THE ROOF
EDGE. IF NOT POSSIBLE A STATIC LINE ANCHOR POINT PER ANSI/ASSE STANDARDS
IS TO BE PROVIDED

THE CONTRACTOR SHALL PROVIDE ALL RIGGING, HANDLING OF MATERIALS AND
EQUIPMENT, AND THE NECESSARY PROTECTION FOR MATERIALS AND EQUIPMENT.

THE CONTRACTOR WILL PROTECT THE WORK AND MATERIAL AGAINST DIRT, THEFT,
INJURY OR DAMAGE UNTIL ACCEPTED BY OWNER. ALL WORK SHALL BE TURNED
OVER TO OWNER CLEAN AND IN NEW CONDITION.

WHERE PIPES ARE INSTALLED THAT PASS THROUGH FLOORS THAT ARE NOT
SLAB-ON-GRADE AND THE FLOOR IS A FIRE RATED ASSEMBLY, PER CODE, THE
OPENING CREATED TO ACCEPT THE PIPING ASSEMBLY THROUGH THE FLOOR MUST
USE A LISTED SYSTEM TO BE TEMPERATURE AND FIRE RATED TO MATCH THE RATING
OF THE FLOOR (MIN 2 HOUR).

EQUIPMENT CONDENSATE DRAINS: AHU AND OTHER SIMILAR EQUIPMENT
CONDENSATE DRAINS MAY OR MAY NOT BE DOCUMENTED ON THE PROJECT
DRAWINGS. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO PROVIDE
CONDENSATE DRAINS TO AN APPROVED RECEPTOR, SIZE DRAIN TO MATCH OR
EXCEED CODE MINIMUMS. PROVIDE A CONDENSATE PUMP WHERE REQUIRED (IE:
LITTLE GIANT NXTGEN)

EACH CONTRACTOR SHALL PROVIDE ALL FOUNDATIONS, HANGERS, AND SUPPORTS
FOR ALL EQUIPMENT SUPPLIED AND/OR INSTALLED UNDER THEIR WORK. ANY
EQUIPMENT WITH MOVING PARTS SHALL BE PROVIDED WITH VIBRATION ISOLATION
AND FLEXIBLE CONNECTIONS TO PIPING AND OR DUCTWORK IF APPLICABLE.
MISCELLANEOUS STEEL AND ANCHORS REQUIRED FOR THE INSTALLATION OF THE
CONTRACTORS EQUIPMENT IS THE RESPONSIBILITY OF THE CONTRACTOR AND THE
RETENTION OF A STRUCTURAL ENGINEER OR OTHER DESIGN DISCIPLINE TO
COMPLETE THE WORK IS THE RESPONSIBILITY OF THE CONTRACTOR. EG: THE USE
OF CONCRETE ANCHORS WILL REQUIRE DOCUMENTATION APPROVAL FROM A
STRUCTURAL ENGINEER RETAINED BY THE CONTRACTOR.

WHERE PIPES OR CONDUITS PASS THROUGH WALLS, FLOORS, OR CEILINGS IN
FINISHED AREAS, THEY SHALL BE FURNISHED WITH ESCUTCHEON PLATES (COLOR
PER ARCHITECT AND/OR INTERIOR DESIGNER).

PIPES AND/OR CONDUITS PASSING THROUGH WALL, FLOORS AND PARTITIONS
SHALL BE PROVIDED WITH SLEEVES. SLEEVES PASSING THROUGH WATER PROOFING
OR DAMP PROOFING SHALL BE WATER TIGHT. SLEEVES/PIPES PASSING THROUGH
FIRE RATED CONSTRUCTION SHALL BE FIRE PROOFED WITH MATERIAL APPROVED
FOR THE FIRE AND TEMPERATURE RATING OF THE ASSEMBLY AND U.L. LISTED. (IF
THE ARCHITECT HAS NOT PROVIDED A STANDARD DRAWING/ASSEMBLY FOR AN
APPLICATION AND ONE IS NOT AVAILABLE, THE CONTRACTOR IS RESPONSIBLE TO
OBTAIN AN "ENGINEERING JUDGEMENT" AND ASSOCIATED DRAWING FOR THE
APPLICATION.)

AT THE CONCLUSION OF THE JOB, EACH PIECE OF EQUIPMENT, VALVE, SWITCH,
STARTER, PANEL, PIPE LINE, CONDUIT, DUCT, ETC., SHALL BE CLEARLY IDENTIFIED
WHETHER EXPOSED OR CONCEALED, COVERED OR UNCOVERED, IN ACCORDANCE
WITH OSHA AND ANSI REGULATIONS. IDENTIFY PIPES NEAR EACH VALVE WITH
"BRANDY-PERMA' CODE PIPE TAPE" OR T. & B. WESTLINE "TEL-A-PIPE" INDICATING
DIRECTION OF FLOW, SERVICE, ZONE, AND SIZE. TAPE SHALL BE APPLIED TO PIPE,
CONDUIT, OR COVERING. VALVES, CONTROLS, AND DAMPERS SHALL BE IDENTIFIED
BY 2-INCH LACQUERED BRASS TAGS WITH STAMPED LETTERS FASTENED WITH "S"
HOOKS OR CHAINS. EQUIPMENT IS TO BE IDENTIFIED AS TO FUNCTION AND
PURPOSE BY MEANS OF PERMANENTLY ATTACHED LAMINATED ENGRAVED PHENOLIC
NAMEPLATES WITH BEVELED EDGES, AND WHITE LETTERS ON BLACK BACKGROUND.
(NO ADHESIVE LABELS ALLOWED).

AT THE CONCLUSION OF THE WORK, ALL EQUIPMENT AND SYSTEMS SHALL BE
BALANCED, ADJUSTED, AND TESTED TO PROVIDE A QUIET-OPERATING, STABLE, AND
SAFELY OPERATING SYSTEM(S). DEMONSTRATE OPERATION OF ALL SYSTEMS TO
THE OWNER'S DESIGNATED REPRESENTATIVE. THE TEST AND BALANCE WORK SHALL
BE PERFORMED IN ACCORDANCE WITH NEBB OR AABC STANDARDS, BY
INDEPENDENT, APPROVED, AND CERTIFIED TEST AND BALANCE PERSONNEL. THE
TEST AND BALANCE SUBCONTRACTOR IS TO PROVIDE INSTRUMENT TEST PORT
COVERS AT ALL TEST LOCATIONS ON OUTDOOR AIR HANDLING UNITS AND AT ALL
OTHER OUTDOOR AIR HANDLING EQUIPMENT. TEST PORT COVERS SHALL BE
VENTLOK MODEL #699, OR APPROVED EQUAL.

IN LOCATIONS WHERE SEISMIC DESIGN REQUIREMENTS EXIST, THE
MECHANICAL/PLUMBING CONTRACTOR IS RESPONSIBLE FOR RETAINING AND PAYING
FOR THE DESIGN SERVICES OF A STRUCTURAL ENGINEER TO CREATE THE DESIGN
AND INSTALLATION DRAWINGS FOR MECHANICAL/PLUMBING SYSTEMS SEISMIC
RESTRAINT SUPPORT, PER THE PROJECT BUILDING CODE. PRIOR TO
CONSTRUCTION, THE CONTRACTOR SHALL SUBMIT MECHANICAL SYSTEMS SHOP
DRAWINGS BASED UPON MULTI DISCIPLINE COORDINATION. INCLUDED WITH THE
SHOP DRAWING SUBMISSION SHALL BE SEISMIC RESTRAINT DRAWINGS NOTING
WHERE SEISMIC SUPPORT IS REQUIRED. FOR EACH AREA NOTED NEEDING SEISMIC
SUPPORT FOR THE MECHANICAL SYSTEMS, THERE SHALL BE A SEISMIC DRAWING
DETAILING THE REQUIRED SUPPORT. THE SEISMIC SUPPORT DRAWINGS SHALL BE
SIGNED AND SEALED BY A REGISTERED STRUCTURAL ENGINEER IN THE SAME STATE
AS THE PROJECT. IN ADDITION TO THE PROJECT DESIGN TEAM REVIEW, THE
SEISMIC SUPPORT DRAWINGS WILL BE ISSUED TO THE LOCAL BUILDING
DEPARTMENT FOR REVIEW AS PART OF A DEFERRED SUBMITTAL FOR THE BUILDING
DOCUMENTS. COMMENCEMENT OF CONSTRUCTION PRIOR TO BUILDING
DEPARTMENT REVIEW IS AT THE CONTRACTOR'S RISK.

CONTRACTOR SHALL REFER TO THE ARCHITECTURAL REFLECTED CEILING PLAN FOR
EXACT LOCATION OF GRILLES, REGISTERS AND DIFFUSERS.

PIPE HANGERS: PIPE SIZES 1/2" TO 1 1/2" - 5'-0" MAX SPACING, 3/8" MIN. ROD
DIAMETER; PIPE SIZES 2" TO 3" - 8'-0" MAX SPACING, 1/2" MIN. ROD DIAMETER;
PIPE SIZES 4 TO 6"-10'-0" MAX SPACING, 5/8" MIN. ROD DIAMETER.

WATER PROOFING AND FLASHING OF PIPE PENETRATIONS THROUGH THE EXTERIOR
WALL AND ROOF SHALL BE THE RESPONSIBILITY OF THE INSTALLING
MECHANICAL/PLUMBING CONTRACTOR. THE CONTRACTOR SHALL COORDINATE
LOCATIONS, MEANS AND METHODS WITH GENERAL CONTRACTOR/OWNER FOR THE
VARIOUS BUILDING SYSTEMS. ROOFING MEMBRANE PENETRATIONS MUST BE
PERFORMED BY A CONTRACTOR THAT IS WARRANTY APPROVED FOR THE SPECIFIC
ROOFING SYSTEM.

CONTRACTOR SHALL OBTAIN FROM THE ARCHITECT THE EXACT LOCATION OF
EQUIPMENT AND ANY OTHER APPARATUS SPECIFIED IN THESE DRAWINGS.

INSTALL CONDENSATE PIPING, WITH P-TRAP, FULL SIZE FROM EQUIPMENT TO ROOF
DRAIN.

|
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AIR HANDLING UNIT SCHEDULE

ENGINEERING CONSULTANTS

GENERAL DATA SUPPLY FAN EXHAUST FAN COOLING COIL

MARK MANUFACTURER LOCATION SERVICE OUTSIDE | SUPPLY AIR | ESP |TSP (W/ DIRTY| OUTLET VEL. FAN MOTOR EXHAUST AIR |  ESP FAN MOTOR TOTAL | SENSIBLE | EAT | EAT | LAT | LAT | MAX FACE |MAXAIRPD| EWT | LWT | | MIN. | A'ﬁé)é'PD

MODEL AIR (CFM) (CFM) (IN) |FILTERS) (IN) | (FPM) | 1ypE | DIA. (IN) | RPM | BHP | P (CFM) (IN) [ 1ypE | DIA. (N) | RPM | BHP | hp MBH MBH | (DB) | (WB) | (DB) | (WB) | VEL (FPM) | (INWC) | (°F) | (°F) rows | WATER
m ERP-Eoo bWt g | ROOF CASINO 1 22,606 22,000 1.0 4.0 450 BELT | (4)19.7 | 2380 |(4)4.83(4)6.74] 22,606 1.0 | BELT | (3)22.0 | 2380 |(3)5.35(3) 6.74| 896.73 | 549.48 | 74.6 | 65.5 |51.98|51.78| 484 0.82 42 |s5.74| 130 | 6 11.64
m ErpEa i R TE ROOF BOH 15,606 15,000 1.0 4.0 450 BELT | (2) 22.0 | 2750 [(2)6.68/(2) 12.8) 15,606 1.0 | BELT | (2)22.0 | 2750 [(2) 5.59/(2) 12.8| 731.27 | 376.04 | 74.6 | 67.8 |51.97 | 51.86| 476 0.80 42 |s5.24| 110 | 6 13.75
m ERp-Eono i R h ROOF BOH 11,457 11,000 1.0 4.0 450 BELT | (2) 19.7 | 2380 (2)4.75(2) 6.74| 11,457 1.0 | BELT | (2)19.7 | 2380 |(2)3.89|(2) 6.74| 529.19 | 287.91 | 75.6 | 67.6 |51.95|51.81| 466 0.78 a2 |s534| 79 | 6 9.74
m RS ROOF BOH 9,000 9,000 1.0 3.0 450 BELT | (2)17.7 | 2740 |(2)3.07(2)4.4| 9,000 1.0 | BELT | (2)17.7 | 2740 |(2)2.27/ (2) 4.4 | 374.58 | 287.32 | 80.7 | 65.4 |51.72|51.25| 462 0.77 42 |56.63| 51 | 6 10.32
m RS ROOF BOH 9,000 9,000 1.0 3.0 450 BELT | (2)17.7 | 2740 |(2)3.07(2)4.4| 9,000 1.0 | BELT | (2)17.7 | 2740 |(2)2.27/ (2) 4.4 | 374.58 | 287.32 | 80.7 | 65.4 |51.72|51.25| 462 0.77 42 |56.63| 51 | 6 10.32

RE-HEATING COIL (SUMMER) - PRE-HEATING COIL (WINTER) . ELECTRICAL OPERATING
MARK | TOTAL | EATSF | LAT°F | MAXFACE |MAX AIRPD| EWT | LWT MIN. : TOTAL | EATSF | LAT°F | MAX FACE |MAX AIR PD| EWT | LWT MIN. : WEIGHT REMARKS
MBH DB DB | VEL(FPM) | (NwC) | (°F) | (°F) | ©PM lrows| WATERPD | mpy DB DB | VEL(FPM) | (INWC) | (°F) | (°F) | OPM lrows| WATER PD | FLA | MCA | MOCP V/PH/HZ (LBS)

440.97 | 56.9 | 75.26 484 0.08 | 180 [157.9| 41 | 1 3.70 1064.54 | 56.9 | 101.22 484 0.19 | 180 [159.76| 108 | 2 4.05 55 | 57 | 60 |460/3/60 | 14,700 1,2,3,4,5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20
399.84 | 49.8 | 74.26 476 0.09 | 180 |158.4| 38 | 1 2.11 850.27 | 49.8 | 101.82 476 020 | 180 [159.22| 84 | 2 3.87 46 | 49 | 60 | 460/3/60 | 12,100 1,2,3,4,5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20
327.94 | 496 | 76.96 466 0.09 | 180 [157.5| 30 | 1 6.39 631.10 | 49.6 | 102.26 466 020 | 180 [159.76| 64 | 2 5.26 26 | 28 | 30 | 460/3/60 | 10,200 1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20
239.12 | 504 | 74.78 462 0.08 | 180 |158.6| 23 | 1 4.62 487.77 | 50.4 | 100.13 462 0.18 | 180 [160.7| 52 | 2 5.97 17 | 18 | 20 | 460/3/60 | 4,900 1,2,3,4,5,6,7, 89,10, 11, 12, 13, 14, 15, 16, 17, 19, 20
239.12 | 504 | 74.78 462 0.08 | 180 |158.6| 23 | 1 4.62 487.77 | 50.4 | 100.13 462 0.18 | 180 [160.7| 52 | 2 5.97 17 | 18 | 20 | 460/3/60 | 4,900 1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 19, 20
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SECTION - MINIMUM DEPTH 30".

© o

10.

11. ELECT CONNECTIONS - SINGLE POINT: 480/3 , SINGLE POINT: 120/1.

PROVIDE 1 YEAR WARRANTY ON ALL PARTS, AND 5 YEAR PARTS WARRANTY ON ENERGY WHEELS.
. PROVIDE LIGHTS AND CONVENIENCE OUTLETS, WIRED SEPARATE FROM MAIN UNIT POWER, ELECTRICAL CONTRACTOR TO PROVIDE 120V POWER CONNECTION.
PROVIDE INSULATED STAINLESS STEEL DRAIN PAN.

PROVIDE 2" DEEP, MERV 13 FILTERS. FILTERS ARE REQUIRED ON BOTH SIDES OF THE WHEEL ON RTU-4,7, AND 11.
PROVIDE CURB TO ALLOW NEW AHU TO FIT ON EXISTING UNIT CURB. COORDINATE HEIGHT WITH OWNER.

PROVIDE UNITS WITH EC PERMANENT MAGNET MOTORS ON EACH FAN. EACH FAN BANK WILL BE CONTROLLED BY A SINGLE SPEED CONTROLLER.
UNITS SHALL BE CONSTRUCTED OF BISOURCED ENGINEERED COMPOSITE MATERIAL USING 100% METAL FREE AND 100% RECYCLED GREEN FOAM R-14 INSULATION.
PROVIDE AIR FOIL BI DIRECT DRIVE FANS.
PROVIDE SMOKE DETECTORS IN SUPPLY AND RETURN (BY FIRE ALARM CONTRACTOR).
PROVIDE INSULATED PIPING VESTIBULE MADE OF SAME CABINET CONSTRUCTION AS MAIN AIR HANDLER. PIPING VESTIBULE SHALL HAVE HINGED ACCESS DOORS FOR EACH COIL

12. BAS CONTRACTOR TO PROVIDE ALL FREEZE STATS, WHICH SHALL BE LOCATED ON THE INSIDE OF ALL AIR HANDLERS UNITS BY AHU MANUFACTURER. MIN 20' ELEMENT, MANUAL
RESET-CONTROLLER LOCATED INSIDE UNIT, AND INSTALLED AT THE FACTORY BY AHU MANUFACTURER.

13. PROVIDE RECIRCULATING DAMPER FOR FREEZE PROTECTION.

14, EXTERNALLY MOUNTED DISCONNECT (BY CONTRACTOR).

15. BAS CONTRACTOR TO PROVIDE EBTRON GT116 SERIES OUTSIDE AIR AIR-FLOW MEASURING STATION WITH CONTROL INTERFACE, AND INSTALLED IN THE AHU AT THE FACTORY.

16. BAS CONTRACTOR TO PROVIDE EBTRON GT108 SERIES SUPPLY AND EXHAUST FAN INLET AIR-FLOW MEASURING STATIONS, AND INSTALLED IN THE AHU AT THE FACTORY.

18. PROVIDE WITH ENERGY RECOVERY WHEEL PER SCHEDULE ON THIS SHEET.
19. PROVIDE ENTIRE CONTROLS SYSTEM UNDER ONE WARRANTY.
20. HEATING COIL TO BE LOCATED DOWNSTREAM OF THE COOLING COIL (IN REHEAT POSITION).

17. PROVIDE A 16" ACCESS SECTION BETWEEN THE FIRST HEATING COIL AND THE COOLING COIL.

ENERGY RECOVERY WHEEL SCHEDULE

OUTSIDE AIR SUPPLY AIR EXHAUST AIR RETURN AIR
MARK EAT °F EAT °F LAT °F LAT °F LAT °F LAT °F EAT °F EAT °F REMARKS
CFM SUMMER | WINTER CFM SUMMER | WINTER CFM SUMMER | WINTER CFM SUMMER | WINTER
DB/WB DB DB/WB DB DB/WB DB DB/WB DB
15,606 85/77 0° 15,000 | 75.7/67.8 | 49.8/45.4 | 14,606 | 81.3/70.8 | 22.2/22.2 | 15,606 | 72.0/60.0 | 72.0/60.0 1,2,3,4
15,606 85/77 0° 15,000 | 75.7/67.8 | 49.8/45.4 | 14,606 | 81.3/70.8 | 22.2/22.2 | 15,000 | 72.0/60.0 | 72.0/60.0 1,2,3,4
11,457 85/77 0° 11,000 | 75.7/67.6 | 49.6/45.6 | 10,457 | 81.4/71.0 | 22.4/22.4 | 11,000 | 72.0/60.0 | 72.0/60.0 1,2,3,4

N =

ANNEXAIR 8" ALUMINUM WHEEL WITH SILICA GEL DESSICANT.
WHEEL SEAL TO BE MADE FROM DUAL BAND ULTRA-HIGH MOLECULAR WEIGHT POLYETHYLENE AND SELF

LUBRICATING.

DATA SHOWN IS FOR A SINGLE (1) WHEEL.

PROVIDE WHEEL MOTOR WITH VFD.
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TEMPERATURE AND
PRESSURE TEST PLUG
(TYP)

MANUAL AIR VENT

OR

HEATING
COIL

COOLING —«I#I’-D—&—ﬂ—d

PRESSURE INDEPENDENT
CONTROL VALVE
REDUCER (TYP)
UNION (TYP)
HAYS MESURFLO # 2519
Y-BALL AUTOMATIC BALANCING
VALVE, AND HAYS #2524
WHEN 3.0 GPM AND ABOVE.
BALL OR BUTTERFLY
VALVE-SEE SPEC
(TYP)

CHR/HWR

SEE PLANS FOR
PIPE SIZE

THERMOMETER (TYP)

CHS/HWS

CONDENSATE DRAIN TO TRAP
REFER TO PLUMBING PLANS
FOR SIZE AND ROUTING
(COOLING COILS ONLY)

| LIJ “;:f/l
—xl i \ STRAINER WITH DRAIN VALVE

AND HOSE THREAD

DRAIN WITH HOSE END

NOTES:

1. CONSTANT VOLUME SYSTEMS - B & G CIRCUIT SETTER.

2. VARIABLE VOLUME SYSTEMS - DYNAMIC BALANCING VALVE, I.E: NEXUS ULTRAMATIC

UM.

3. AIR HANDLERS WHERE GPM GREATER THAN 25 NO BALANCING DEVICE.

4. PRESSURE INDEPENDENT CONTROL VALVE TO BE PROVIDED BY BAS CONTRACTOR,
AND MOUNTED BY MANUFACTURER AT THE FACTORY. HOWEVER, SIZE OF VALVE TO
BE CONFIRMED THAT IT CAN BE MOUNTED IN THE PIPING VESTIBULE, IF NOT, THEN

THIS WILL NEED TO BE MOUNTED IN THE FIELD BY THE CONTRACTOR.

MO0.3 NTS

/A" 2-WAY COOLING OR HEATING COIL

ROOFTOP UNIT \\

FLEX CONNECTIONS AT
DUCT DROPS N

N

CONDENSATE DRAIN —Fh_l_r
R

CONDENSATE DRAIN TO ROOF DRAIN
REFER TO PLANS
FOR SIZE AND ROUTING

|
ROOF CURB INSTALLED S
BY MECHANICAL CONTRACTOR

CONNECT NEW DUCTWORK TO EXISTING

PRI

A28

|

AS AC-UNIT CONNECTIONS.
4 5 ROOF STRUCTURE SEE
STRUCTURAL DRAWINGS

EXISTING DUCT TYPE SMOKE DETECTOR TO

REMAIN. HOWEVER, SINCE DUCT SIZES CHANGE,
THEN MECHANICAL CONTRACTOR, FIRE ALARM,
OR BAS CONTRACTOR TO REPLACE IF REQUIRED.

EXISTING RETURN & SUPPLY DUCT TO
REMAIN.

C ROOFTOP AIR CONDITIONING UNIT

(e
W NTS

RETURN & SUPPLY DUCT DROPS SAME SIZE

15° MAX
BOTH SIDES

AIRFLOW \\

PLAN OR SIDE VIEW

30° MAX

AIRFLOW

PLAN OR SIDE VIEW

M0.3/ NT°

/"8 DUCT TRANSITION
\vo.3/

-1 1 P o)
L MAX. 60" L
e o L OVER 60" L
/—GALVANIZED HANGER ’ | | .
T T THREADED
HANGER ROD
\ HANGER STRAP
UNISTRUT OR
H . ANGLE IRON
/ S T = -
DUCT I

NOTES:

1. ON DUCTS OVER 48" WIDE, BOTTOM SHALL BE BRACE BY ANGLE. FOR CROSS SECTION AREA

MORE THAN 8 SQUARE FEET, DUCT SHALL BE BRACED BY ANGLES ON ALL FOUR SIDES.

2. SUPPORTS SHALL BE SPACED AND SIZED AS PER SMACNA STANDARDS.

D DUCT HANGER SUPPORT

A
W NTS

|
ENGINEERING CONSULTANTS
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ENERGY WHEELS

e
— —

SUPPLY FAN

WITH ECM MOTOR

(BAS CONTROLS FAN SPEED)

DD SAT RH SP

¢ ¢ /
J J

LOCATED APPROXIMATELY

3/4 DISTANCE OF FULL
DUCT RUN FROM UNIT

/_\\

/

SUPPLY FAN
WITH ECM MOTOR

(BAS CONTROLS FAN SPEED)

DD SAT RH

( C

/

/

SP

DPS
MERV 13 ’V
E \ TS TS
0A ——
g | - { CHILLED WATER
] A DAMPER COOLING COIL
EA DAMPER EXHAUST FAN MERV 13 \ — _ _ [HEATING WATER COIL
STESTOR e \ =] e
sw TS TS %‘ MERY 13\ MAT Fz| |wat[ [RH SAT E sw
EA § :F - { - 2 —
A HWS §—— CHS §—ro L Hws
HWR 5—&— CHR 5—(&4— —Dil—z HWR
pp| [RrH RAT| [co2
RA &
/"aY\ AIR HANDLING UNIT CONTROL WITH WHEEL (RTU-4,7,11)
- %l
MIN. OA §———m= {
- %l
ECONOMIZER OA §———=
3 cumen
MA DAMPER HEATING WATER COIL
”DPS_| MIN. 16" MIN. 16" [
f————— | |
MERY 13\ MAT Fz| |wat[ [RH SAT E sw
{ ) _
RETURN FAN
(V\B!E—SHC%:I\lIV'II'IQ/l(g)JSO FAN SPEED)
HWS §—— CHS §—— —— Hws
/ HWR S—&— CHR S—&— —&—2 HWR
2
RA DAMPER I\
m AIR HANDLING UNIT CONTROL WITHOUT WHEEL (RTU-12,13)
pb| [RrH RAT|  |co2
MO0.4 NTS

J J

LOCATED APPROXIMATELY

3/4 DISTANCE OF FULL
DUCT RUN FROM UNIT

/

SA

SA

CONTROL SYMBOLS AND ABBREVIATIONS

NOTE: THIS IS A MASTER SCHEDULE. NOT ALL SYMBOLS CONTAINED HEREIN MAY APPEAR ON THE DRAWINGS.

co2p——

DD p——

EAT

FZ

HXT f——

LAT p——

MATP————

OATp—

RH p———

RAT

SP——

SPHp————

SPL p——

SATp———

TS

ASPf———

NC

NO

OA

RA

SA

DUCT MOUNTED CARBON DIOXIDE SENSOR
DUCT TYPE SMOKE DETECTOR

EXHAUST AIR TEMPERATURE SENSOR

FREEZE STAT (CAPILLARY TUBE)

HEAT EXCHANGER AIR TEMPERATURE SENSOR
LEAVING AIR TEMPERATURE SENSOR

MIXED AIR TEMPERATURE SENSOR

OUTDOOR AIR TEMPERATURE SENSOR

DUCT MOUNTED RELATIVE HUMIDITY SENSOR
RETURN AIR TEMPERATURE SENSOR

DUCT MOUNTED STATIC PRESSURE SENSOR
DUCT MOUNTED STATIC PRESSURE HIGH LIMIT
DUCT MOUNTED STATIC PRESSURE LOW LIMIT
SUPPLY AIR TEMPERATURE SENSOR
TEMPERATURE SENSOR

AIR SAMPLING PROBE

BACKDRAFT DAMPER

AUTOMATIC TEMPERATURE CONTROL DAMPER (PARALLEL BLADE TYPE)
AUTOMATIC TEMPERATURE CONTROL DAMPER (OPPOSED BLADE TYPE)
AIRFLOW MEASURING STATION

SPACE MOUNTED CARBON DIOXIDE SENSOR
SPACE MOUNTED RELATIVE HUMIDITY SENSOR
SPACE MOUNTED TEMPERATURE SENSOR
SPACE MOUNTED THERMOSTAT

SPACE MOUNTED STATIC PRESSURE SENSOR
LOW/HIGH PRESSURE SWITCH

DIFFERENTIAL PRESSURE SENSOR

CURRENT TRANSDUCER

VARIABLE FREQUENCY DRIVE

FLOW SWITCH

PUMP
PRESSURE GAUGE

THERMOMETER

RELIEF VALVE

3-WAY ELECTRIC CONTROL VALVE
2-WAY ELECTRIC CONTROL VALVE
TRUMPET VALVE

AUTOMATIC CONTROL DAMPER
EXHAUST AIR

NORMALLY CLOSED

NORMALLY OPEN

OUTSIDE AIR

RETURN AIR

SUPPLY AIR

|
ENGINEERING CONSULTANTS

NOTES:

1.

NOT ALL CONTROL ACCESSORIES REQUIRED ARE SHOWN. SEE

SEQUENCE OF OPERATIONS FOR DETAILS.
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CONTROLS: SEQUENCE OF OPERATIONS

BUILDING AUTOMATION SYSTEM
PROJECT: HARD ROCK AHU REPLACEMENT

DESCRIPTION: CONTROLS SEQUENCES

REV:

BUILDING AUTOMATION SYSTEM - BAS

1

.00

ALL NEW CONTROLS SHALL BE CONNECTED TO CNE VIRTUAL SERVER UTILIZING IP BASED DDC CONTROLLERS

.01

THE CONTROL SYSTEM SHALL HAVE A BACNET ARCHITECTURE. THE BUILDING BAS CONTRACTOR SHALL BE RESPONSIBLE
FOR CONDUIT AND WIRING FOR THE BAS SYSTEM.

.02

THE ABILITY TO OVERRIDE THE UNITS IS PROVIDED.

.03

THE FOLLOWING DATA AND REQUIREMENTS RELATES TO THE BUILDING EQUIPMENT AUTOMATION SYSTEM.

.00

THE BAS SHALL CONTROL AUTOMATIC OPERATIONS ASSOCIATED WITH MOST INSTALLED EQUIPMENT, INCLUDING BUT NOT
LIMITED TO CHILLERS, BOILERS, COOLING TOWERS, PUMPS, AIR HANDLERS, CONTROL VALVES, VAV BOXES, FAN COILS,
MOTORIZED DAMPERS AND FANS. BAS COMPONENTS SHALL BE POWERED FROM THE SECONDARY POWER SOURCE
(GENERATOR) TO LIMIT POWER OUTAGES ON TRANSFER FROM THE GRID TO GENERATOR. THE BAS CONTRACTOR SHALL
PROVIDE UPS DEVICES TO CARRY MAJOR CONTROLLERS THROUGH THE GRID TO GENERATOR TRANSITION - THIS SHALL
INCLUDE THE BAS COMPUTER. SEE THE ELECTRICAL DOCUMENTS FOR LOCATIONS OF POWER PROVIDED. POWER RUNS
FROM THE LOCATIONS SHOWN ON THE ELECTRICAL DOCUMENTS TO THE BAS CONTROLLERS AND EQUIPMENT IS THE
RESPONSIRIIITY OF THE RAS CONTRACTOR - REGARDI FSS OF VOI TAGE

.01

THE BAS SHALL BE A CONNECTED TO THE EXISTING CNE VPN SYSTEM.

.00

DEFINITIONS: TERMS USED THROUGHOUT THIS SPECIFICATION

.01

GUI: GRAPHICAL USER INTERFACE. THE MAIN OPERATOR WORK STATION WHERE BAS OPERATIONS CAN BE OBSERVED AND
WHERE USER INPUTS CAN HAPPEN.

.02

GUI ADJ: MEANS A POINT IS DISPLAYED ON THE GUI AND IS ADJUSTABLE FROM THAT SCREEN. WHEN THE POINT IS ADJUSTED,
IF A PROGRAM DEFAULT VALUE EXISTS THAT POINT VALUE SHALL BE DISPLAYED AND THE NEW VALUE DISPLAYED ADJACENT
AND IN A DIFFERENT COLOUR.

.03

BAS, BUILDING AUTOMATION SYSTEM = FMS, FACILITIES MANAGEMENT SYSTEM = BMS, BUILDING MANAGEMENT SYSTEM = DDC,
DIRECT DIGITAL CONTROL SYSTEM = EMS, ENERGY MANAGEMENT SYSTEM

.04

FAIL EQUIPMENT DEFINITION:

.041

FOR A FAN COIL MEANS STOP THE FAN, CLOSE COIL CONTROL VALVES AND IF APPLICABLE, CLOSE THE VENTILATION AIR
CONNECTION VAV BOX AND ALARM.

.042

FOR A VAV BOX MEANS CLOSE THE VAV BOX, CLOSE THE HEATING CONTROL VALVE (IF APPLICABLE) AND ALARM.

.043

FOR AN EXHAUST FAN MEANS TURN OFF THE FAN, ISOLATE WHERE APPLICABLE AND ALARM.

.044

FOR AN AIR HANDLING UNITS MEANS STOP FAN(S), CLOSE OUTSIDE AIR AND EXHAUST AIR DAMPERS, OPEN MIXED AIR DAMPER
IF AVAILABLE, CLOSE THE COOLING COIL VALVE, CLOSE THE HEATING COIL VALVE - IF A MIXED AIR TEMPERATURE
TRANSMITTER EXISTS MODULATE THE HEATING COIL VALVE TO MAINTAIN 55°F, FREEZE STAT REMAINS OPERATIONAL; IF AN
ENERGY RECOVERY WHEEL EXISTS, STOP THE WHEEL. ALARM THE CONDITION.

.045

FOR MAKE-UP AIR UNITS MEANS STOP FAN(S), CLOSE COIL CONTROL VALVES, CLOSE THE OUTSIDE AIR DAMPER, FREEZE STAT
REMAINS OPERATIONAL AND ALARM.

.00

GENERAL:

.01

ALARMS: SHALL BE NOTED ON THE GUI AND REQUIRE USER INPUT THROUGH THE WORK STATION TO RESET FOR NORMAL
OPERATION TO RESUME. WHEN RESET THE SYSTEM SHALL REVERT IN A CONTROLLED MANNER TO THE NORMAL OPERATING
SEQUENCE.

.02

ALERTS: SHALL BE NOTED ON THE GUI AND RECORD OF THE EVENT SHALL REMAIN UNTIL CLEARED BY THE OPERATOR, IF THE
SYSTEM OR CONDITION CLEARS ITSELF THE EQUIPMENT IS ALLOWED TO RETURN TO NORMAL CONTROL SEQUENCE AND THE
ALERT SHALL CHANGE COLOUR STATUS TO INDICATE NORMAL OPERATION HAS RESUMED. THE ALERT MUST BE CLEARED
THROUGH THE GULI.

.03

EACH PIECE OF EQUIPMENT CONTROLLED BY THE BAS SHALL HAVE AN AUTO/OFF/MAINTENANCE/ALARM/ALERT SWITCH ON
THE GUI. AUTO COMMAND WILL PLACE THE EQUIPMENT UNDER BAS CONTROL. USER INPUTS AND COMMANDS ARE ALLOWED
TO CHANGE/OVERRIDE BAS PROGRAMMED OPERATIONS. ANY USER INPUT SHALL BE IDENTIFIED BY COLOUR CHANGE OR TAG
UNTIL RELEASED TO AUTO MODE. ANY USER INPUTS SHALL TIME OUT AND RETURN TO PROGRAMMED OPERATION AFTER 7
DAYS. THE COUNT DOWN TIMER SHALL DISPLAY ON THE GUI AND NOTE COMMAND TO BE RESET. (MAY BE MULTIPLE TIMERS,
ACCEPTABLE TO GO TO A SECOND SCREEN). OFF COMMAND WILL STOP THE UNIT, WHERE APPLICABLE CLOSES ASSOCIATED
VALVES, DAMPERS AND DOES NOT ALLOW ANY MANUAL INPUTS FROM THE GUI - DISPLAY ALERT STATUS.

.04

MAINTENANCE TURNS THE EQUIPMENT OFF, CLOSES ASSOCIATED VALVES, DAMPERS AND ALLOWS MANUAL OVERRIDES
FROM THE GUI. WHEN USER INPUTS ARE INSERTED TO OVERRIDE A CONDITION, THE OVERRIDE SHALL CHANGE STATE ON
THE GUI VIA COLOUR OR TAG TO NOTE OVERRIDE — DISPLAY ALERT STATUS. ALARM CONDITION NOTES A FAILURE THAT
NEEDS USER INPUT TO CORRECT. EQUIPMENT WILL NOT TRY TO RESTART UNTIL THE ALARM IS ACKNOWLEDGED. IN THE
CASE OF MULTIPLE PIECES OF EQUIPMENT SERVING A COMMON SOURCE - IE: CHILLERS, BOILERS, CHILLED WATER PUMPS
AND HEATING SYSTEM SECONDARY PUMPS, IF THE BAS ATTEMPTS TO START A PIECE OF EQUIPMENT IN ALARM THE BAS
SHALL AUTOMATICALLY GO TO THE NEXT AVAILABLE PIECE OF EQUIPMENT - DISPLAY ALARM STATUS. ALERT CONDITION
NOTES A NON-CRITICAL CONDITION EXISTED THAT CAUSED THE EQUIPMENT TO OPERATE OUTSIDE OF NORMAL OPERATING
CONDITIONS EOR A GIVEN TIME ERAME - DISPI AY Al ERT STATIIS

.05

DURING COMMISSIONING THE CONTROLS CONTRACTOR SHALL ADJUST THE INITIAL SET POINTS TO ACHIEVE A STABLE
OPERATING CONDITION. CASINO FRONT AND BACK OF HOUSE EQUIPMENT OPERATING SCHEDULE WILL BE PROVIDED BY|
FACILITIES OR OWNER OPERATIONS DURING COMMISSIONING. OPTIONS ARE 24/7 OR A TIMED SETBACK SCHEDULE. INITIAL
TEMPERATURE SET BACK, UNLESS NOTE BY THE OWNER WILL BE 5°F OFF SET POINT. INITIAL TEMPERATURE SET POINTS:
CASINO FLOOR - 72°F; RESTAURANTS — 75° COOLING, 70 HEATING; OFFICES AND MOST BOH SPACES - 75°F COOLING, 70°
HEATING. THE CENTRAL PLANT IS A 24/7 OPERATION. SPACE SET POINTS WILL HAVE A STANDARD +/-2°F DEADBAND (ADJ PER
SPACF) Al FRT ANY SPACF 5°F ABOVE OR BFI QW SET POINT FOR MORF THAN 30 MINUTES

.06

DURING AND AFTER COMMISSIONING THE CONTROLS CONTRACTOR SHALL ALLOW FOR UP TO 80 HRS TOTAL OF PROGRAM
CHANGES AS DIRECTED BY THE ENGINEER OR THEIR DESIGNATE.

.00

GLOBAL COMMANDS TO BE AVAILABLE FROM THE GUI

.01

ENABLE/DISABLE CENTRAL PLANT CHILLED WATER / CHILLER COMPONENTS

BUILDING AUTOMATION SYSTEM
PROJECT: HARD ROCK AHU REPLACEMENT

DESCRIPTION: CONTROLS SEQUENCES

ENABLE/DISABLE CENTRAL PLANT HEATING WATER COMPONENTS

.03

OPEN/CLOSE ALL VAV BOX CHW VALVES ASSOCIATED WITH EACH AHU

.0:

=

OPEN/CLOSE ALL VAV BOX HW VALVES ASSOCIATED WITH EACH AHU

.05

OPEN CLOSE ALL VAV BOX DAMPERS ASSOCIATED WITH EACH AHU

.06

OPEN CLOSE ALL VAV BOX HEATING COIL VALVES ASSOCIATED WITH EACH AHU

.07

OPEN/CLOSE ALL FCU CHW WATER VALVES PER LEVEL

.08

OPEN/CLOSE ALL FCU HW WATER VALVES PER LEVEL

.09

OPEN/CLOSE ALL AHU CHW WATER VALVES

.10

OPEN/CLOSE ALL AHU HW WATER VALVES

.00

THE BAS SHALL BE WEB ACCESSIBLE VIA THE CNE VPN.

.02

SPACE TEMPERATURE TRANSMITTERS SHALL HAVE A FIELD ADJUSTABLE SPACE TEMPERATURE AND BE CAPABLE TO DISPLAY
THE SET POINT. ENABLE/DISABLE OF THE FIELD ADJUSTABLE TEMPERATURE CONTROL SHALL BE SET FROM THE GUI. THE
RANGE OF ADJUSTABILITY SHALL BE SET FROM THE GUI. DEFAULT IS NO FIELD CONTROL. WHEN ENABLED, DEFAULT FIELD
CONTROL IS DOWN TO 70°F, UP TO 80°F

.03

AHU TEMPERATURE SENSORS SHALL BE CAPILLARY TUBE TYPE AND THE CAPILLARY TUBE IS TO BE MINIMUM 1 FOOT LONG
FOR EACH SQUARE FOOT OF COIL/DUCT OPENING.

.00

MISC GUI DISPLAY ITEMS:

.01

OUTSIDE AIR TEMPERATURE

.02

OUTSIDE AIR HUMIDITY

.03

SPACE TEMPERATURE SET POINT

.0

=

SPACE TEMPERATURE

.05

SPACE HUMIDITY SET POINT

.06

SPACE HUMIDITY

.07

SPACE CO2 SET POINT (WHERE APPLICABLE)

.08

SPACE CO2

.0!

©

CONTROL VALVES SHALL NOTE “% OPEN”

.10

DAMPERS SHALL NOTE “% OPEN”

1

VFDS SHALL NOTE “%SPEED “ OR “HZ"

VFD DEVICES SHALL DISPLAY CURRENT DRAW

13

DUCT DETECTOR STATUS FOR ASSOCIATED AIR HANDLER (AHU, MAU, FCU, FAN)

CASINO FLOOR BUILDING STATIC PRESSURE RELATIVE TO EXTERIOR

15

CASINO FLOOR PLENUM STATIC PRESSURE RELATIVE TO ABOVE THE FLOOR

.16

BUILDING POWER SOURCE — LOCAL UTILITY OR GENERATOR

.00

CONTROL VALVES

.01

COILS OVER 10 GPM DO NOT HAVE DYNAMIC BALANCING VALVES AND ARE TO BE EQUIPPED WITH PRESSURE INDEPENDENT
TYPE CONTROL VALVES. (THIS IS NOT A STANDARD CONTROL VALVE WITH A DYNAMIC FLOW LIMITING DEVICE) AIR HANDLERS
- CHILLED WATER AND HEATING WATER VALVES REGARDLESS OF SIZE TO BE PRESSURE INDEPENDENT.

IE: "DELTA P VALVE" OR OVENTROP.

.00

GENERAL

.01

WHERE THERE IS INSUFFICIENT ROOM TO FIELD INSTALL A FREEZE STAT OR OTHER TEMPERATURE SENSOR DUE TO COILS
BEING TIGHT TOGETHER, AIR HANDLERS MAY BE PROVIDED WITH FACTORY DEVICES - COORDINATE WITH THE EQUIPMENT
SUPPLIER TO ENSURE COMMUNICATION WITH THE DEVICES.

.02

DP TRANSMITTERS SHALL BE HARD WIRED BACK TO THE CONTROLLER UTILIZING THE DEVICE FOR INPUT SIGNAL. NETWORK
CONNECTIONS ARE NOT ALLOWED.

10]

.00

OPERATOR WORKSTATION - EXISTING

11

.00

SCOPE OF WORK

.01

BAS CONTRACTOR IS RESPONSIBLE FOR ALL WIRING AND POWER NEEDS FOR THEIR EQUIPMENT, REGARDLESS OF VOLTAGE.
THE BAS SYSTEM POWER SHALL BE TAKEN FROM A GENERATOR BACKED UP SOURCE AT A POWER PANEL. IN SOME CASES
THE ELECTRICAL DIVISION HAS PROVIDED POWER FOR CONTROL PURPOSES, THIS POWER SHALL BE USED IN LIEU OF THE
CONTRACTOR EXTRACTING POWER FROM EQUIPMENT FEEDS.

.02

BAS CONTRACTOR IS RESPONSIBLE TO PROVIDE A COMPLETE AND FUNCTIONAL DDC BUILDING AUTOMATION SYSTEM
RESPONSIBLE FOR THE CONTROL OF ALL MECHANICAL SYSTEM COMPONENTS UNLESS STATED OTHERWISE. THE BAS
CONTRACTOR SHALL PROVIDE A MINIMUM OF 20 HOURS TRAINING IN 5 FOUR HOUR SESSIONS. (THIS MAY EXCEED BOOK
SPECIFICATION REQUIREMENTS.)

AIR HANDLING

UNIT, 100% OUTSIDE AIR, CH & HTG WATER, WITH ENERGY WHEEL AND DEHUMIDIFICATION

GENER

AL

RTU 4,7,11

12

.00

PERTAINS IN GENERAL TO AHUS WITH THE FOLLOWING UNIT CONFIGURATION - SUPPLY PATH: OUTSIDE AIR DAMPER, OUTSIDE
AIR FLOW MEASURING AIR FLOW STATION, FILTER, ENERGY WHEEL, OUTSIDE AIR & RETURN AIR MIXING SECTION, FILTER,
COOLING COIL, HEATING COIL, SUPPLY FAN AIR FLOW STATION, SUPPLY AIR FAN, DUCT DETECTOR, SAT, RH. EXHAUST PATH:
RH AND TEMPERATURE TRANSMITTERS, DUCT DETECTOR, AIR FLOW STATION, FILTER, ENERGY WHEEL, EXHAUST FAN AIR
FLOW STATION, EXHAUST FAN, EXHAUST DAMPER. A MIXED AIR/RETURN AIR DAMPER EXISTS ON ALL UNITS.

BUILDING AUTOMATION SYSTEM

PROJECT:

HARD ROCK AHU REPLACEMENT

DESCRIPTION: CONTROLS SEQUENCES

.01|THE FOLLOWING DISCUSSES MINIMUM EQUIPMENT TO BE PROVIDED BY THE BAS CONTRACTOR AND NOTES SOME GENERAL
OPERATIONAL NEEDS. BAS INTERFACE EQUIPMENT — EQUIPMENT SUPPLIED BY BAS UNLESS NOTED OTHERWISE. ALL ITEMS
TO BE DISPLAYED ON THE GUI

.02|FREEZE PROTECTION — UNITS TO HAVE AN AVERAGING FREEZE CAPILLARY TUBE ON THE UPSTREAM SIDE OF THE COOLING
COIL, SET AT 35°F. ACTIVATION OF THE FREEZE STAT SWITCH WILL FAIL THE UNIT AND ALARM. COORDINATE WITH THE AHU
MANUFACTURER - THIS SENSOR MAY NEED TO BE FACTORY INSTALLED DUE TO LIMITED SPACE BETWEEN COILS. CAPILLARY
TUBE TO BE MINIMUM 1 FOOT LONG FOR EACH SQUARE FOOT OF COIL.

.03[HIGH STATIC SWITCH — UNITS TO HAVE A HIGH STATIC SWITCH ON THE EXHAUST FAN DISCHARGE WHERE A MOTORIZED
DAMPER EXIST ON THE FAN DISCHARGE. ACTIVATION OF THE HIGH STATIC SWITCH WILL FAIL THE UNIT AND ALARM.

.04[LOW STATIC SWITCH - UNITS TO HAVE A LOW STATIC SWITCH ON THE EXHAUST (OR RETURN) FAN INTAKE WHERE A
MOTORIZED DAMPER OR FIRE OR FIRE/SMOKE DAMPER EXIST ON THE FAN INTAKE. ACTIVATION OF THE LOW STATIC SWITCH
WILL FAIL THE UNIT AND ALARM.

.05|HIGH STATIC SWITCH - UNITS TO HAVE A HIGH STATIC SWITCH ON THE SUPPLY FAN DISCHARGE WHERE A MOTORIZED
DAMPER, FIRE OR FIRE/SMOKE DAMPER IN THE SUPPLY DUCT CAN CLOSE OFF 90% OR MORE OF THE SUPPLY AIR PATH.
ACTIVATION OF THE HIGH STATIC SWITCH WILL FAIL THE UNIT AND ALARM.

.06[LOW STATIC SWITCH - UNITS TO HAVE A LOW STATIC SWITCH ON THE SUPPLY FAN INTAKE. ACTIVATION OF THE LOW STATIC
SWITCH WILL FAIL THE UNIT AND ALARM.

.07|SUPPLY DUCT STATIC PRESSURE CONTROL & SENSOR FAILURE — SENSOR TO BE INSTALLED DOWNSTREAM OF THE AHU
APPROXIMATELY 2/3 OF THE TOTAL RUN DISTANCE. ON FAILURE, DEFAULT TO LAST KNOW VALUE AND ALERT GUI.

.08 EXHAUST FAN AIR FLOW STATION. FAILURE OF THE FLOW STATION — CONTROL TO MATCH SUPPLY FAN % SPEED LESS X%
(THIS NUMBER "X", TO BE DETERMINED DURING COMMISSIONING) OF THE NOTED SUPPLY FAN % SPEED - ALERT

.09|SUPPLY FAN AIR FLOW STATION. FAILURE OF THE FLOW STATION — CONTROL TO LAST KNOWN VALUE. IF FAN SPEED IS
DEPENDANT UPON AIR FLOW STATION INPUT - ALERT

.10|RETURN AIR FLOW STATION. FAILURE OF THE FLOW STATION — CONTROL TO LAST KNOWN VALUE. OVERRIDE IF SA TEMP
CANNOT BE MAINTAINED - ALERT

.11|DAMPER OPERATORS SUPPLIED BY BAS, DAMPERS SUPPLIED WITH UNIT. DAMPERS ARE FULL MODULATING AND TO BE
CAPABLE OF INDEPENDENT OPERATION - DO NOT SHARE A COMMON SIGNAL.

.12[SUPPLY AIR DUCT STATIC PRESSURE TRANSMITTER APPROXIMATELY 2/3 DISTANCE DOWN THE LENGTH OF THE DUCT RUN —
INITIAL SET POINT 1.5"W.G. FINAL SET POINT DETERMINED BY THE AIR BALANCING CONTRACTOR AND RESET STRATEGY.

.13|SAT TRANSMITTER DOWNSTREAM OF SA FAN, IN SA DUCT IF POSSIBLE.

.14|RH TRANSMITTER DOWNSTREAM OF SA FAN

.15|RH TRANSMITTER AFTER THE FIRST HEATING COIL. COORDINATE WITH THE AHU MANUFACTURER - THIS SENSOR MAY NEED
TO BE FACTORY INSTALLED DUE TO LIMITED SPACE BETWEEN COILS.

.16|RH TRANSMITTER IN THE RETURN AIR

.17|AVERAGING TEMPERATURE TRANSMITTER AFTER THE COOLING COIL

18|EXHAUST AIR TEMPERATURE TRANSMITTER LEAVING THE ENERGY WHEEL.

.19|OUTSIDE AIR FILTER STATIC PRESSURE - ONE DEVICE FOR EACH FILTER BANK.

.20|[EXHAUST AIR FILTER STATIC PRESSURE

.21|RETURN/MIXED AIR FILTER STATIC PRESSURE

.22|MODULATING OUTSIDE AIR DAMPER - DAMPERS WITH THE UNIT, OPERATOR & CONTROL BY BAS - DAMPERS TO HAVE
FEEDBACK FOR POSITION.

.23|MODULATING RETURN AIR/MIXED AIR DAMPER - DAMPER WITH UNIT, OPERATOR & CONTROL BY BAS - DAMPERS TO HAVE
FEEDBACK FOR POSITION..

.24TWO POSITION DAMPER ON UNIT EXHAUST - DAMPER WITH UNIT, OPERATOR & CONTROL BY BAS - DAMPERS TO HAVE
FEEDBACK FOR POSITION.

.25|AVERAGING TEMPERATURE TRANSMITTER IN RETURN AIR DUCT TO UNIT

.26|CO2 TRANSMITTER IN RETURN AIR DUCT.

.27|VFD FOR SUPPLY FAN CONTROL, CONTROL BY BAS — VFD SUPPLIED WITH UNIT

.28|VFD FOR EXHAUST FAN CONTROL, CONTROL BY BAS — VFD SUPPLIED WITH UNIT

.29|VFD FOR ENERGY WHEEL - VFD SUPPLIED WITH UNIT

.30[SUPPLY AIR PATH DUCT DETECTOR SUPPLIED BY F/A CONTRACTOR AND UNIT INTERLOCK WIRED BY F/A CONTRACTOR. BAS
TO SHOW DUCT DETECTOR STATUS AND SEND A SIMULTANEOUS FAIL COMMAND TO THE UNIT ON DUCT DETECTOR
ACTIVATION.

.31|RETURN AIR PATH DUCT DETECTOR (WHERE APPLICABLE) SUPPLIED BY F/A CONTRACTOR AND UNIT INTERLOCK WIRED BY F/A
CONTRACTOR. BAS TO SHOW DUCT DETECTOR STATUS AND SEND A SIMULTANEOUS FAIL COMMAND TO THE UNIT ON DUCT
DETECTOR ACTIVATION.

.32|AIR FLOW MEASURING STATIONS: RETURN AIR DUCT TO BE EBTRON GTx116-PD - PROVIDED BY THE BAS CONTRACTOR.
OUTSIDE AIR - AIR FLOW MEASURING - THE AHUs WILL BE PROVIDED WITH AN AIR FLOW MEASURING DAMPER. THE BAS IS TO
INTERFACE WITH THIS EQUIPMENT TO MEASURE AIR FLOW. THE SUPPLY AND EXHAUST FANS PROVIDED WITHIN THE AHUs
WILL HAVE AIR INTAKE PIEZOMETER RINGS. THE BAS IS TO INTERFACE WITH THIS EQUIPMENT TO MEASURE AIR FLOW.

AIR HANDLING UNIT, 100% OUTSIDE AIR, CH & HTG WATER, WITH ENERGY WHEEL AND DEHUMIDIFICATION

SEQUENCE

[RTU 4,7,11

13]

.OO|AUTO — UNIT OPERATES 24/7
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BUILDING AUTOMATION SYSTEM BUILDING AUTOMATION SYSTEM BUILDING AUTOMATION SYSTEM
PROJECT: HARD ROCK AHU REPLACEMENT PROJECT: HARD ROCK AHU REPLACEMENT PROJECT: HARD ROCK AHU REPLACEMENT
DESCRIPTION: CONTROLS SEQUENCES | DESCRIPTION: CONTROLS SEQUENCES DESCRIPTION: CONTROLS SEQUENCES AL
B B >
I 2 &
"01JUNIT OPERATES 24/7. FANS CAN BE ENABLED/DISABLED MANUALLY FROM THE GRAPHIC PAGES. DEFAULT AND POSITION 12[DAMPER OPERATORS SUPPLIED BY BAS, DAMPERS SUPPLIED WITH UNIT. DAMPERS ARE FULL MODULATING AND TO BE [ [ [
BEFORE START, OUTSIDE AND EXHAUST AIR DAMPERS CLOSED, BYPASS DAMPER OPEN, FANS OFF, COIL CONTROL VALVES CAPABLE OF INDEPENDENT OPERATION - DO NOT SHARE A COMMON SIGNAL. [END OF SECTION
OPEN, AND ENERGY WHEEL STOPPED. 13[FOR VAV SYSTEMS, THE SUPPLY AIR DUCT STATIC PRESSURE TRANSMITTER TO BE INSTALLED APPROXIMATELY % DISTANCE
(02|PREHEAT COIL CONTROL VALVE SHALL MODULATE TO MAINTAIN A 55F DISCHARGE SET POINT, ADJUSTABLE. DOWN THE LENGTH OF THE DUCT RUN — INITIAL SET POINT 1.5'W.G. FINAL SET POINT DETERMINED BY THE AIR BALANCING
[03[FAILURE OF ANY DAMPER OR MOTOR TO CONFIRM OPERATION OR HAS A STATUS MISS-MATCH FOR >30 SECONDS, ALARM CONTRACTOR.
SPECIFIC PROBLEM AND FAIL THE UNIT. .14|SAT TRANSMITTER DOWNSTREAM OF SA FAN, IN SA DUCT IF POSSIBLE.
'04|OPEN THE EXHAUST AIR AND OUTSIDE AIR DAMPERS, CLOSE THE BYPASS DAMPER AND ENABLE THE ENERGY WHEEL 15|RH TRANSMITTER DOWNSTREAM OF SA FAN
SEQUENCE. THE SUPPLY FAN VFD SHALL MOUDLATE TO MAINTAIN THE SUPPY STATIC PRESSURE SETPOINT. THE EXHAUST 16|RH TRANSMITTER AFTER THE FIRST HEATING COIL. COORDINATE WITH THE AHU MANUFACTURER - THIS SENSOR MAY NEED
FAN IS TO TRACK THE CFM OF THE SUPPLY FAN BASED UPON A GUI ADJUSTABLE %. TO BE FACTORY INSTALLED DUE TO LIMITED SPACE BETWEEN COILS.
"05|END SWITCH ON OUTSIDE AIR DAMPER AND EXHAUST AIR DAMPER SHALL NOT ALLOW THE SUPPLY FAN OR EXHAUST FAN TO ~7[RH TRANSMITTER IN THE RETURN AR
RUN UNLESS THE DAMPER IS AT LEAST 50% OPEN. 18| AVERAGING TEMPERATURE TRANSMITTER BEFORE THE HEATING COIL
-06|FAILURE OF ANY FAN MOTOR TO CONFIRM OPERATION OR HAS A STATUS MIS-MATCH FOR > 30 SECONDS, ALARM SPECIFIC ~9|AVERAGING TEMPERATURE TRANSMITTER AFTER THE COOLING COIL
PROBLEM AND FAIL THE UNIT. THE HEAT WHEEL SHALL BE PUT INTO “JOG” MODE IF THE OUTSIDE AIR TEMPERATURE (OAT) IS
> 45DEG (ADJUSTABLE). OR IF THE OUTSIDE AIR TEMPERATURE IS < THE RETURN AIR TEMPERATURE (RAT). MAXIMUM SPEED ;? %TD?J'BET?;‘Z%'[JTTZ'TDSET :;LI{CDPAI:/ITB?ESRURE A“:‘Q;REVC’#':TT':;EU%'I‘TT ESPBE’;’\:;Zsﬂsgéﬁ::&?f;;m EACH FILTER BANK.
IF OAT < 45DEG. (ADJUSTABLE) OR OAT IS > RAT. IF THE HEAT WHEEL FAILS TO START OR RUN AND THE OUTSIDE AIR : - S :
TEMPERATURE IS < 45DEG. (ADJUSTABLE) THEN THE OUTSIDE AIR DAMPER SHALL CLOSE TO A MINIMUM AND THE BYPASS -22|MODULATING RETURN AIR/MIXED AIR DAMPER - DAMPER WITH UNIT, OPERATOR & CONTROL BY BAS.
DAMPER SHALL OPEN. THE LEAVING COOLING COIL TEMPERATURE SHALL BE MAINTAINED BY MODULATING THE COOLING COIL -23|TWO POSITION DAMPER ON UNIT EXHAUST - DAMPER WITH UNIT, OPERATOR & CONTROL BY BAS
VALVE TO MAINTAIN AN (ADJUSTABLE) CONSTANT SETPOINT. FOR RTU-4, IF THE MIXED AIR FALLS BELOW 34DEG. F, SENSED 24[AVERAGING TEMPERATURE TRANSMITTER IN RETURN AIR DUCT TO UNIT
BY MIXED AIR LOW LIMIT THERMOSTAT, THEN THE UNIT SHALL SHUT DOWN, OUTSIDE AND EXHAUST AIR DAMPERS CLOSE, 25[CO2 TRANSMITTER IN RETURN AIR DUCT.
BYPASS DAMPER OPENS AND THE CONTROL VALVES SHALL OPEN. FOR RTU-7, AND RTU-11, IF THE MIXED AIR FALLS BELOW 26|VFD FOR SUPPLY FAN CONTROL, CONTROL BY BAS — VFD SUPPLIED WITH UNIT
34DEG. F, SENSED BY MIXED AIR LOW LIMIT THERMOSTAT, THEN THE OUTSIDE AND EXHAUST AIR DAMPERS CLOSE, AND THE
' ' ’ 27|[VFD FOR EXHAUST FAN CONTROL, CONTROL BY BAS — VFD SUPPLIED WITH UNIT
BYPASS DAMPER OPENS FOR FULL RECIRCULATION, AND THE CONTROL VALVES SHALL OPEN. FOR RTU-7, AND RTU-11, IF THE
MIXED AIR FALLS BELOW 34DEG. F, SENSED BY MIXED AIR LOW LIMIT THERMOSTAT. THEN THE OUTSIDE AND EXHAUST AIR 128|SUPPLY AIR PATH DUCT DETECTOR SUPPLIED BY F/A CONTRACTOR AND UNIT INTERLOCK WIRED BY F/A CONTRACTOR. BAS
DAMPERS CLOSE, AND THE BYPASS DAMPER OPENS FOR FULL RECIRCULATION, AND THE CONTROL VALVES SHALL OPEN. ;ng?‘l’éNDUCT DETECTOR STATUS AND SEND A SIMULTANEOUS FAIL COMMAND TO THE UNIT ON DUCT DETECTOR
;(H)ETRIS'E“J;&'SSVZZLPLﬁ’;‘gHEég’t%?NT SAF‘ESSJ';EE?RSEUSENSESS';’IEOA}'(E ’:\TERR;E%TG‘, :'CRT;(;\QOP,\AREE{‘;%:ESXVLZSJES SHALL 29]RETURN AIR PATH DUCT DETECTOR (WHERE APPLICABLE) SUPPLIED BY F/A CONTRACTOR AND UNIT INTERLOCK WIRED BY F/A
CONTRAGTOR SHALL SHUT THE UNIT DOWN. ANY SAFETY TRIP SHALL OPEN THE CONTROL VALVES CONTRACTOR. BAS TO SHOW DUCT DETECTOR STATUS AND SEND A SIMULTANEOUS FAIL COMMAND TO THE UNIT ON DUCT
: : DETECTOR ACTIVATION.
.07|MAINTAIN 52° LAT FOR RTU-4 (GAMING FLOOR UNIT). FOR RTU-7, AND 11, IF THE SPACE HUMIDITY IS > THAN THE SPACE 30[AIR FLOW MEASURING STATIONS: RETURN AIR DUCT TO BE EBTRON GTx116-PD - PROVIDED BY THE BAS CONTRACTOR.
HUMIDITY SP, DRIVE THE TEMPERATURE LEAVING THE COOLING COIL DOWN TO A 55° LAT AND CONTROL UNIT SAT BY OUTSIDE AIR - AIR FLOW MEASURING - THE AHUs WILL BE PROVIDED WITH AN AIR FLOW MEASURING DAMPER. THE BAS IS TO
MODULATING HEATING REHEAT COIL . WHEN SPACE HUMIDITY LEVEL IS SATISFIED RELEASE TO NORMAL CONTROL. INTERFACE WITH THIS EQUIPMENT TO MEASURE AIR FLOW. THE SUPPLY AND EXHAUST FANS PROVIDED WITHIN THE AHUs
\08[THE AIR HANDLING UNIT FILTER BANK PRESSURE DIFFERENCE SHALL BE MONITORED THROUGH A DIFFERENTIAL PRESSURE WILL HAVE AIR INTAKE PIEZOMETER RINGS. THE BAS IS TO INTERFACE WITH THIS EQUIPMENT TO MEASURE AIR FLOW.
SWITCH FOR EACH FILTER BANK.
09|WHEN THE FILTER BANK DIFFERENTIAL PRESSURE SWITCH MAKES (SET AT 125" W.G. — ADJ UP TO 3 AND DOWN T0 0.75") 31[THE AIR HANDLING UNIT FILTER BANK PRESSURE DIFFERENCE SHALL BE MONITORED THROUGH A DIFFERENTIAL PRESSURE
i ’ ~ R DEVICE FOR EACH FILTER BANK.
THEN ALERT THE BUILDING MANAGEMENT SYSTEM. 32|WHEN THE FILTER BANK DIFFERENTIAL PRESSURE SWITCH MAKES (SET AT 1.25" W.C. — ADJ UP TO 3° AND DOWN TO 0.75),
THEN ALERT THE BUILDING MANAGEMENT SYSTEM.
AIR HANDLING UNIT, VARIABLE OUTSIDE AIR, CH & HTG WATER, AND DEHUMIDIFICATION
GENERAL _ |RTU 1213 AIR HANDLING UNIT, VARIABLE OUTSIDE AIR, CH & HTG WATER, AND DEHUMIDIFICATION
14]  .00[PERTAINS IN GENERAL TO AHUS WITH THE FOLLOWING UNIT CONFIGURATION - SUPPLY PATH: OUTSIDE AIR DAMPER, OUTSIDE SEQUENCE |RTU 1243
AIR FLOW MEASURING STATION, OUTSIDE AIR & RETURN AIR MIXING SECTION, FILTER, MAT, HEATING COIL, FZ STAT, RH, MAT, T 50lAUTO ~ UNIT OPERATES 2477
gg%g‘NGD%OcI#vkx}ﬁfl(;\‘gzCS;LL’A\?[J)PTPELJPFEAQ‘A/?ILTRFEL%LSQQTTI?&zU/:';L:LQVRV F,\:E'\'ASDUURC"EC? gig})?\‘R'DSUAgT' ';:‘ng;'gs SFIE%L'}'\; "01|UNIT OPERATES 24/7. FANS CAN BE ENABLED/DISABLED MANUALLY FROM THE GRAPHIC PAGES. DEFAULT AND POSITION
AR DAMPER SECTION. EXHAUST EAN AIR FLOW STATION. EXHAUST EAN. EXHAUST DAMPER ' ’ BEFORE START, OUTSIDE AND EXHAUST AIR DAMPERS CLOSED, MIXED AIR DAMPER OPEN, FANS OFF, COIL CONTROL VALVES
(01|[THE FOLLOWING DISCUSSES MINIMUM EQUIPMENT TO BE PROVIDED BY THE BAS CONTRACTOR AND NOTES SOME GENERAL OPEN.
OPERATIONAL NEEDS. BAS INTERFACE EQUIPMENT — EQUIPMENT SUPPLIED BY BAS UNLESS NOTED OTHERWISE. ALL ITEMS 02[PREHEAT COIL CONTROL VAVLE SHALL MODULATE TO MAINTAIN A 55F DISCHARGE SET POINT, ADJUSTABLE.
TO BE DISPLAYED ON THE GUI "03[FAILURE OF ANY DAMPER OR MOTOR TO CONFIRM OPERATION OR HAS A STATUS MISS-MATCH FOR >30 SECONDS, ALARM
102|BAS INTERFACE EQUIPMENT — EQUIPMENT SUPPLIED BY BAS UNLESS NOTED OTHERWISE. ALL ITEMS TO BE DISPLAYED ON SPECIFIC PROBLEM AND FAIL THE UNIT.
THE GUI "04[THE SUPPLY FAN VFD SHALL MODULATE TO MAINTIAN THE SUPPLY AIR STATIC PRESSURE SETPOINT. THE EXHAUST FAN IS TO
‘03|[FREEZE PROTECTION — UNITS TO HAVE AN AVERAGING FREEZE CAPILLARY TUBE ON THE UPSTREAM SIDE OF THE COOLING TRACK THE CFM OF THE SUPPLY FAN BASED UPON A GUI ADJUSTABLE %.
COIL, SET AT 35°F. ACTIVATION OF THE FREEZE STAT SWITCH WILL FAIL THE UNIT AND ALARM. COORDINATE WITH THE AHU -05(END SWITCH ON OUTSIDE AIR DAMPER AND EXHAUST AIR DAMPER SHALL NOT ALLOW THE SUPPLY FAN OR EXHAUST FAN TO
MANUFACTURER - THIS SENSOR MAY NEED TO BE FACTORY INSTALLED DUE TO LIMITED SPACE BETWEEN COILS. CAPILLARY RUN UNLESS THE DAMPER IS AT LEAST 50% OPEN.
TUBE TO BE MINIMUM 1 FOOT LONG FOR EACH SQUARE FOOT OF COIL. "06|FAILURE OF ANY FAN MOTOR TO CONFIRM OPERATION OR HAS A STATUS MIS-MATCH FOR > 30 SECONDS, ALARM SPECIFIC
‘04[HIGH STATIC SWITCH — UNITS TO HAVE A HIGH STATIC SWITCH ON THE EXHAUST FAN DISCHARGE WHERE A MOTORIZED PROBLEM AND FAIL THE UNIT. THE LEAVING TEMPERATURE SHALL BE MAINTAINED BY MODULATING THE COOLING COIL
DAMPER EXIST ON THE FAN DISCHARGE. ACTIVATION OF THE HIGH STATIC SWITCH WILL FAIL THE UNIT AND ALARM. VALVE AND REHEAT VALVE IN SEQUANCE TO MAINTAIN AN (ADJUSTABLE) CONSTANT SETPOINT. IF THE MIXED AIR FALLS
05|LOW STATIC SWITCH — UNITS TO HAVE A LOW STATIC SWITCH ON THE EXHAUST (OR RETURN) FAN INTAKE WHERE A BELOW 34DEG. F, SENSED BY MIXED AIR LOW LIMIT THERMOSTAT, THEN THE UNIT SHALL SHUT DOWN, OUTSIDE AND EXHAUST
MOTORIZED DAMPER OR FIRE OR FIRE/SMOKE DAMPER EXIST ON THE FAN INTAKE. ACTIVATION OF THE LOW STATIC SWITCH AIR DAMPERS CLOSE, MIXED AIR DAMPER OPENS AND THE CONTROL VALVES SHALL OPEN. SUPPLY AND EXHAUST AIR HIGH
WILL FAIL THE UNIT AND ALARM. PRESSURE, OUTSIDE AIR AND RETURN AIR LOW PRESSURE SWITCHES SHALL SHUT THE UNIT DOWN IF HIGH OR LOW
(06[HIGH STATIC SWITCH - UNITS TO HAVE A HIGH STATIC SWITCH ON THE SUPPLY FAN DISCHARGE WHERE A MOTORIZED PRESSURES ARE SENSED. SMOKE ALARM CONTACTS FROM THE FIRE ALARM CONTRACTOR SHALL SHUT THE UNIT DOWN.
DAMPER, FIRE OR FIRE/SMOKE DAMPER IN THE SUPPLY DUCT CAN CLOSE OFF 90% OR MORE OF THE SUPPLY AIR PATH. ANY SAFETY TRIP SHALL OPEN THE CONTROL VALVES.
ACTIVATION OF THE HIGH STATIC SWITCH WILL FAIL THE UNIT AND ALARM. '07|ECONOMIZER DAMPERS SHALL MODULATE IN SEQUENCE WITH THE COOLING COIL TO MAINTAIN THE SUPPLY SET POINT. THE
.07|LOW STATIC SWITCH - UNITS TO HAVE A LOW STATIC SWITCH ON THE SUPPLY FAN INTAKE. ACTIVATION OF THE LOW STATIC ECONOMIZER SHALL BE ENABLED ANYTIME THE OUTSDIE AIR ENTHALOPY IS LESS THAN THE RETURN AIR ENTHALOPY. THE
SWITCH WILL FAIL THE UNIT AND ALARM. MIN AIR DAMPER SHALL OPEN ANYTIME THE UNIT IS IN OPERATION. THE FLOW SHALL BE VARIDED BASED ON THE OUTSDIE AIR
108[SUPPLY DUCT STATIC PRESSURE CONTROL & SENSOR FAILURE — DEFAULT TO LAST KNOW VALUE AND ALERT GUI. FLOW STATION SET.
09|EXHAUST FAN AIR FLOW STATION. FAILURE OF THE FLOW STATION — CONTROL TO MATCH SUPPLY FAN % SPEED LESS X% "08[IF THE SPACE HUMIDITY IS > THAN THE SPACE HUMIDITY SP, DRIVE THE TEMPERATURE LEAVING THE COOLING COIL DOWN TO
(THIS NUMBER "X". TO BE DETERMINED DURING COMMISSIONING) OF THE NOTED SUPPLY FAN % SPEED - ALERT A 55° LAT AND CONTROL UNIT SAT BY MODULATING HEATING REHEAT COIL. WHEN SPACE HUMIDITY LEVEL IS SATISFIED
10[SUPPLY FAN AIR FLOW STATION. FAILURE OF THE FLOW STATION — CONTROL TO LAST KNOWN VALUE IF FAN SPEED IS RELEASE TO NORMAL CONTROL.
DEPENDANT UPON AIR FLOW STATION INPUT - ALERT [09|THE AIR HANDLING UNIT FILTER BANK PRESSURE DIFFERENCE SHALL BE MONITORED THROUGH A DIFFERENTIAL PRESSURE
11|RETURN AIR FLOW STATION. FAILURE OF THE FLOW STATION — CONTROL TO LAST KNOWN VALUE. OVERRIDE IF SA TEMP SWITCH FOR EACH FILTER BANK. _ _ .
CANNOT BE MAINTAINED - ALERT 10[WHEN THE FILTER BANK DIFFERENTIAL PRESSURE SWITCH MAKES (SET AT 1.25" W.C. — ADJ UP TO 3" AND DOWN TO 0.75"),
THEN ALERT THE BUILDING MANAGEMENT SYSTEM.
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CONTROLS: POINTS LIST

Line

O~NOO A WN -

Building Automation System Points List (minimum)

Project: Hard Rock AHU Replacement

Description: Controls Points List - All points are not necessarily defined here.

1/10 TYPE

Al

AO| DI |DO

REV:
REV:
REV:

CONSTANT OR VARIABLE AIR VOLUME AIR HANDLING UNIT WITH OR W/O ENERGY WHEEL AND DE|

HUM

IDIFICATION

RTU 4,711

Duct Static Pressure Set-Point

X

Duct Static Pressure

AHU-X SFan S/S

AHU-X SFan Status or VFD Run Status

AHU-X SVFD Command Fan Speed

AHU-X SVFD Fan Speed

AHU-X SVFD Alarm

AHU-X EFan S/S (Each Fan)

AHU-X EFan Status or VFD Run Status (Each Fan)

AHU-X EVFD Command Fan Speed (Each Fan)

AHU-X EVFD Fan Speed (Each Fan)

x

AHU-X EVFD Alarm (Each Fan)

AHU-X Supply Air Volume (Each Fan)

AHU-X Supply Air Volume Total

AHU-X Exhaust Air Volume (Each Fan)

AHU-X Exhaust Air Volume Total

OIX|OfX

AHU-X Energy wheel S/S

AHU-X Energy Wheel Status or VFD Run Status

AHU-X Energy Wheel VFD Command speed

AHU-X Energy Wheel VFD speed

AHU-X Energy Wheel VFD Alarm

AHU-X OSA Damper Command

AHU-X OSA Damper Position

AHU-X MA Damper Command

AHU-X MA Damper Position

x

AHU-X EA Damper Command

AHU-X EA Damper Position

AHU- X OAT before wheel

AHU- X OAT after wheel

AHU-X Mixed Air Temperature - before cooling coil

AHU-X Supply Air Temperature after heating coil

AHU-X Supply Air Temperature after cooling coil

AHU-X Unit Discharge Air Temperature

XXX XX <

AHU-X Discharge Air Temperature Command

AHU-X Return Air Temperature

AHU-X Exhaust Air Temp after wheel

AHU-X Return Air Humidity

AHU-X Return Air Humidity

AHU-X Supply Air Humidity after heating coil, before CC

AHU-X Supply Air Humidity - 20 ft from unit.

AHU-X Return air CO2

XXX XXX <

AHU-X HW Valve Pre Heat Command

AHU-X HW Valve RE Heat Command

AHU-X CHW Valve Command

X[X|x

AHU-X Return Air Duct Detector

AHU-X Supply Air Duct Detector

AHU-X Freeze Temp Detector

AHU-X SA Fan Low static pressure alarm

X[X]|X[>

AHU-X Supply Air Filter static pressure

AHU-X Exhaust Air Filter static pressure

AHU-X Outside Air Filter static pressure

AHU-X Status vs Command Alert

O X|X|[>x

AHU-X EA Fan High static pressure alarm

AHU-X Outside Air Volume

x
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Line

Building Automation System Points List (minimum)

Project: Hard Rock AHU Replacement

Description: Controls Points List - All points are not necessarily defined here.

1/0 TYPE

Al

AO

DI

REV:
REV:
REV:

DO

AHU-X Return Air Volume

AHU-X Exhaust Air Temp-before wheel

CONSTANT AIR VOLUME OR VAV AIR HANDLING UNIT

RTU 12,13

Duct Static Pressure Set-Point

Duct Static Pressure

AHU-X SFan S/S

AHU-X SFan Status or VFD Run Status

AHU-X SVFD Command Fan Speed

AHU-X SVFD Fan Speed

AHU-X SVFD Alarm

AHU-X EFan S/S (Each Fan)

AHU-X EFan Status or VFD Run Status (Each Fan)

AHU-X EVFD Command Fan Speed (Each Fan)

AHU-X EVFD Fan Speed (Each Fan)

x

AHU-X EVFD Alarm (Each Fan)

AHU-X Supply Air Volume (Each Fan)

AHU-X Supply Air Volume Total

AHU-X Exhaust Air Volume (Each Fan)

AHU-X Exhaust Air Volume Total

OIX|OX

AHU-X OSA Damper Command Min

AHU-X OSA Damper Position Min

x

AHU-X OSA Damper Command Econ

AHU-X OSA Damper Position Econ

AHU-X MA Damper Command

AHU-X MA Damper Position

x

AHU-X EA Damper Command

AHU-X EA Damper Position

AHU-X Mixed Air Temperature - before cooling coil

AHU-X Supply Air Temperature after heating coil

AHU-X Supply Air Temperature after cooling coil

AHU-X Unit Discharge Air Temperature

XXX X[ >

AHU-X Discharge Air Temperature Command

AHU-X Return Air Temperature

AHU-X Return Air Humidity

AHU-X Supply Air Humidity after heating coil, before CC

AHU-X Supply Air Humidity - 20 ft from unit.

AHU-X Return air CO2

XX XX ([>

AHU-X HW Valve Pre Heat Command

AHU-X HW Valve RE Heat Command

AHU-X CHW Valve Command

X([X[x

AHU-X Return Air Duct Detector

AHU-X Supply Air Duct Detector

AHU-X Freeze Temp Detector

AHU-X SA Fan Low static pressure alarm

XX X[*

AHU-X Supply Air Filter static pressure

AHU-X Status vs Command Alert

AHU-X EA Fan High static pressure alarm

AHU-X Outside Air Volume

AHU-X Return Air Volume

AHU-X Outside Air Volume Min

X[Xx|x

Misc

Outside Air Temperature (Two Sensors)

Page 2 of 3

Line

113
114
115
116
117
118
119
120
121
122
123

Building Automation System Points List (minimum)

Project: Hard Rock AHU Replacement

Description: Controls Points List - All points are not necessarily defined here.

1/0 TYPE

AO

DI

REV:
REV:
REV:

DO

Qutside Air Humidity (Two Sensors)

Outside Air Enthalpy

QOutside Air Dewpoint

Bldg Dif. Pres. Trans (Casino Lev)

Bldg Dif. Pres. Trans (Casino Lev)

X[ X|O|O[Xx

SEE CONTROLS DRAWINGS FOR ADDITIONAL REQUIRED POINTS

X denotes physical I/O, C denotes calculated I/O
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IECC COMPLIANCE CERTIFICATE

COMcheck Software Version 4.1.4.3
Mechanical Compliance Certificate

Section 1: Project Information

Energy Code: 2009 IECC
Project Title: HARD ROCK CASINO - AHU REPLACEMENT
Project Type: Alteration

Construction Site: Owner/Agent: Designer/Contractor:
308 N. 193rd E Ave. MSA
Catoosa, OK 74015 370 E. Windmill Ln., Ste. 100

Las Vegas, NV 89123
702.896.1100

Section 2: General Information

Building Location (for weather data): Catoosa, Oklahoma
Climate Zone: 3a

Section 3: Mechanical Systems List

Quantity System Type & Description

1 RTU-4 (Single Zone) :
Heating: 1 each - Hydronic or Steam Coil, Hot Water, Capacity = 1065 kBtu/h
No minimum efficiency requirement applies
Cooling: 1 each - Hydronic Coil, Capacity = 897 kBtu/h, Air Economizer
No minimum efficiency requirement applies
Fan System: RTU-4 -- Compliance (Brake HP method) : Passes

Fans:

RTU4 SUPPLY Supply, Constant Volume, 22000 CFM, 25.0 motor nameplate hp, 17.3 design brake hp (19.3
max. BHP)

RTU4 EXHAUST Exhaust, Constant Volume, 22606 CFM, 20.2 motor nameplate hp, 14.5 design brake hp
(16.0 max. BHP)
Pressure Drop Credits:

Heat recovery device, 9.6224 credit

Return and/or exhaust airflow control devices, 1.8155 credit

1 RTU-7 (Single Zone) :
Heating: 1 each - Hydronic or Steam Coil, Hot Water, Capacity = 850 kBtu/h
No minimum efficiency requirement applies
Cooling: 1 each - Hydronic Coil, Capacity = 731 kBtu/h, Air Economizer
No minimum efficiency requirement applies
Fan System: RTU-7 -- Compliance (Brake HP method) : Passes

Fans:

RTU7 SUPPLY Supply, Constant Volume, 15000 CFM, 20.0 motor nameplate hp, 12.4 design brake hp (13.4
max. BHP)

RTU7 EXHAUST Exhaust, Constant Volume, 15606 CFM, 15.0 motor nameplate hp, 9.7 design brake hp
(11.2 max. BHP)
Pressure Drop Credits:

Return and/or exhaust airflow control devices, 1.8889 credit

Heat recovery device, 6.4222 credit

1 RTU-11 (Single Zone) :
Heating: 1 each - Hydronic or Steam Coil, Hot Water, Capacity = 631 kBtu/h
No minimum efficiency requirement applies
Cooling: 1 each - Hydronic Coil, Capacity = 529 kBtu/h, Air Economizer
No minimum efficiency requirement applies
Fan System: RTU-11 -- Compliance (Brake HP method) : Passes

Fans:
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RTU11 SUPPLY Supply, Constant Volume, 11000 CFM, 13.5 motor nameplate hp, 8.9 design brake hp (9.5
max. BHP)

RTU11 EXHAUST Exhaust, Constant Volume, 11457 CFM, 13.5 motor nameplate hp, 6.8 design brake hp
(7.8 max. BHP)
Pressure Drop Credits:

Return and/or exhaust airflow control devices, 1.3867 credit

Heat recovery device, 4.4375 credit

1 RTU-12 (Single Zone) :
Heating: 1 each - Hydronic or Steam Coil, Hot Water, Capacity = 488 kBtu/h
No minimum efficiency requirement applies
Cooling: 1 each - Hydronic Coil, Capacity = 375 kBtu/h, Air Economizer
No minimum efficiency requirement applies
Fan System: RTU-12 AND RTU-13 -- Compliance (Brake HP method) : Passes

Fans:
SUPPLY Supply, Constant Volume, 9000 CFM, 8.8 motor nameplate hp, 6.1 design brake hp (6.1 max. BHP)
EXHAUST Exhaust, Constant Volume, 9000 CFM, 7.5 motor nameplate hp, 3.2 design brake hp (4.5 max.
BHP)
Pressure Drop Credits:
Return and/or exhaust airflow control devices, 1.0893 credit

1 RTU-13 (Single Zone) :
Heating: 1 each - Hydronic or Steam Coil, Hot Water, Capacity = 488 kBtu/h
No minimum efficiency requirement applies
Cooling: 1 each - Hydronic Coil, Capacity = 375 kBtu/h, Air Economizer
No minimum efficiency requirement applies
Fan System: RTU-12 AND RTU-13 -- Compliance (Brake HP method) : Passes

Fans:
SUPPLY Supply, Constant Volume, 9000 CFM, 8.8 motor nameplate hp, 6.1 design brake hp (6.1 max. BHP)
EXHAUST Exhaust, Constant Volume, 9000 CFM, 7.5 motor nameplate hp, 3.2 design brake hp (4.5 max.
BHP)
Pressure Drop Credits:
Return and/or exhaust airflow control devices, 1.0893 credit

Section 4: Requirements Checklist

Requirements Specific To: RTU-4 :
[ 1. Discharge dampers prohibited with fan motors > 25 hp
(O 2. Balancing and pressure test connections on all hydronic terminal devices
[ 3 Integrated economizer is required for this location and system.
[ 4 Cooling system provides a means to relieve excess outdoor air during economizer operation.
Q 5. Multiple boilers must have automatic controls that sequence operation with load
[ 6. Single boiler >500 kBtu/h input capacity must have a multistaged or modulating burner
[ 7- Two-pipe changeover heating/cooling controls must have:
a) 15 degrees F deadband where boiler and chiller can not operate,
b) allow operation in either heating or cooling for at least 4 hrs. and
c) prevent difference between heating and cooling set points greater than 30 degrees F
Exception(s):
[ Air/evap condenser and extensive outside-air filtration
8. Meets the condenser heat recovery requirement for service water heating
Exception(s):
[ Facilities that employ condenser heat recovery for space heating with a heat recovery design exceeding 30% of the peak
water-cooled condenser load at design conditions.
[ Facilities that provide 60% of their service water heating from site solar or site recovered energy or from other sources.

Q 9. Chilled water pumping systems with multiple chillers must automatically reduce chilled water flow rates proportionately when chillers are
not operating

[ 10.Hot water pumping systems with multiple boilers automatically reduce hot water flow rates proportionately when boilers are not
operating

Requirements Specific To: RTU-7 :
[ 1. Balancing and pressure test connections on all hydronic terminal devices
[ 2. Integrated economizer is required for this location and system.
[ 3. Cooling system provides a means to relieve excess outdoor air during economizer operation.
[ 4. Multiple boilers must have automatic controls that sequence operation with load
[ 5- Single boiler >500 kBtu/h input capacity must have a multistaged or modulating burner
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[ 6. Two-pipe changeover heating/cooling controls must have:
a) 15 degrees F deadband where boiler and chiller can not operate,
b) allow operation in either heating or cooling for at least 4 hrs. and
c) prevent difference between heating and cooling set points greater than 30 degrees F
Exception(s):
([ Air/evap condenser and extensive outside-air filtration
[Q 7- Meets the condenser heat recovery requirement for service water heating
Exception(s):
([ Facilities that employ condenser heat recovery for space heating with a heat recovery design exceeding 30% of the peak
water-cooled condenser load at design conditions.
[ Facilities that provide 60% of their service water heating from site solar or site recovered energy or from other sources.

[ 8- Chilled water pumping systems with multiple chillers must automatically reduce chilled water flow rates proportionately when chillers are
not operating

[ 9- Hot water pumping systems with multiple boilers automatically reduce hot water flow rates proportionately when boilers are not
operating

Requirements Specific To: RTU-11 :

(Q 1. Balancing and pressure test connections on all hydronic terminal devices
Q 2 Integrated economizer is required for this location and system.
[ 3. Cooling system provides a means to relieve excess outdoor air during economizer operation.
[ 4 Multiple boilers must have automatic controls that sequence operation with load
[ 5- Single boiler >500 kBtu/h input capacity must have a multistaged or modulating burner
[ 6. Two-pipe changeover heating/cooling controls must have:
a) 15 degrees F deadband where boiler and chiller can not operate,
b) allow operation in either heating or cooling for at least 4 hrs. and
c) prevent difference between heating and cooling set points greater than 30 degrees F
Exception(s):
[ Air/evap condenser and extensive outside-air filtration
7. Meets the condenser heat recovery requirement for service water heating
Exception(s):
1 Facilities that employ condenser heat recovery for space heating with a heat recovery design exceeding 30% of the peak
water-cooled condenser load at design conditions.
[ Facilities that provide 60% of their service water heating from site solar or site recovered energy or from other sources.

O 8- Chilled water pumping systems with multiple chillers must automatically reduce chilled water flow rates proportionately when chillers are
not operating

O 9- Hot water pumping systems with multiple boilers automatically reduce hot water flow rates proportionately when boilers are not
operating

Requirements Specific To: RTU-12 :
(Q 1. Balancing and pressure test connections on all hydronic terminal devices
(Q 2. Integrated economizer is required for this location and system.
(O 3. Cooling system provides a means to relieve excess outdoor air during economizer operation.
4 Multiple boilers must have automatic controls that sequence operation with load
[ 5- Single boiler >500 kBtu/h input capacity must have a multistaged or modulating burner
[ 6- Two-pipe changeover heating/cooling controls must have:
a) 15 degrees F deadband where boiler and chiller can not operate,
b) allow operation in either heating or cooling for at least 4 hrs. and
c) prevent difference between heating and cooling set points greater than 30 degrees F
Exception(s):
1 Air/evap condenser and extensive outside-air filtration
(Q 7- Meets the condenser heat recovery requirement for service water heating
Exception(s):
(1 Facilities that employ condenser heat recovery for space heating with a heat recovery design exceeding 30% of the peak
water-cooled condenser load at design conditions.
1 Facilities that provide 60% of their service water heating from site solar or site recovered energy or from other sources.

Qs Chilled water pumping systems with multiple chillers must automatically reduce chilled water flow rates proportionately when chillers are
not operating

0 9. Hot water pumping systems with multiple boilers automatically reduce hot water flow rates proportionately when boilers are not
operating
Requirements Specific To: RTU-13 :

[Q 1. Balancing and pressure test connections on all hydronic terminal devices
[ 2 Integrated economizer is required for this location and system.
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. Cooling system provides a means to relieve excess outdoor air during economizer operation.
4. Multiple boilers must have automatic controls that sequence operation with load
[ 5- Single boiler >500 kBtu/h input capacity must have a multistaged or modulating burner
6. Two-pipe changeover heating/cooling controls must have:

a) 15 degrees F deadband where boiler and chiller can not operate,

b) allow operation in either heating or cooling for at least 4 hrs. and

c) prevent difference between heating and cooling set points greater than 30 degrees F
Exception(s):

(N
w

(1 Air/evap condenser and extensive outside-air filtration
. Meets the condenser heat recovery requirement for service water heating
O 7- Meetsth d heat i t f i ter heati
Exception(s):
(1 Facilities that employ condenser heat recovery for space heating with a heat recovery design exceeding 30% of the peak
water-cooled condenser load at design conditions.
O Facilities that provide 60% of their service water heating from site solar or site recovered energy or from other sources.

[ 8- Chilled water pumping systems with multiple chillers must automatically reduce chilled water flow rates proportionately when chillers are
not operating

[ 9. Hot water pumping systems with multiple boilers automatically reduce hot water flow rates proportionately when boilers are not
operating

Generic Requirements: Must be met by all systems to which the requirement is applicable:
1. Plant equipment and system capacity no greater than needed to meet loads
Exception(s):
O Standby equipment automatically off when primary system is operating

[ Multiple units controlled to sequence operation as a function of load
[ 2. Minimum one temperature control device per system
[ 3. Minimum one humidity control device per installed humidification/dehumidification system
Q 4 Load calculations per ASHRAE/ACCA Standard 183.
[ 5- Automatic Controls: Setback to 55°F (heat) and 85°F (cool); 7-day clock, 2-hour occupant override, 10-hour backup
Exception(s):
1 Continuously operating zones
[ 6. Outside-air source for ventilation; system capable of reducing OSA to required minimum

[ 7- R-5supply and return air duct insulation in unconditioned spaces
R-8 supply and return air duct insulation outside the building
R-8 insulation between ducts and the building exterior when ducts are part of a building assembly
Exception(s):

1 Ducts located within equipment

1 Ducts with interior and exterior temperature difference not exceeding 15°F.
Q 8. Mechanical fasteners and sealants used to connect ducts and air distribution equipment
O 9 Ducts sealed - longitudinal seams on rigid ducts; transverse seams on all ducts; UL 181A or 181B tapes and mastics
10.Hot water pipe insulation: 1.5 in. for pipes <=1.5 in. and 2 in. for pipes >1.5 in.
Chilled water/refrigerant/brine pipe insulation: 1.5 in. for pipes <=1.5 in. and 1.5 in. for pipes >1.5 in.
Steam pipe insulation: 1.5 in. for pipes <=1.5in. and 3 in. for pipes >1.5in.
Exception(s):
1 Piping within HVAC equipment.
[  Fluid temperatures between 55 and 105°F.
1 Fluid not heated or cooled with renewable energy.
[ Piping within room fan-coil (with AHRI440 rating) and unit ventilators (with AHRI840 rating).

Q Runouts <4 ftin length.

Q 11.0Operation and maintenance manual provided to building owner
12.Thermostatic controls have 5°F deadband
Exception(s):
Q Thermostats requiring manual changeover between heating and cooling
[ Special occupancy or special applications where wide temperature ranges are not acceptable and are approved by the authority
having jurisdiction.

[ 13.Balancing devices provided in accordance with IMC 603.17

[ 14.Demand control ventilation (DCV) present for high design occupancy areas (>40 person/1000 ft2 in spaces >500 ft2) and served by
systems with any one of 1) an air-side economizer, 2) automatic modulating control of the outdoor air damper, or 3) a design outdoor
airflow greater than 3000 cfm.

Exception(s):

1 Systems with heat recovery.
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1 Multiple-zone systems without DDC of individual zones communicating with a central control panel.
1 Systems with a design outdoor airflow less than 1200 cfm.

1 Spaces where the supply airflow rate minus any makeup or outgoing transfer air requirement is less than 1200 cfm.

Q 15.Motorized, automatic shutoff dampers required on exhaust and outdoor air supply openings
Exception(s):

[ Gravity dampers acceptable in buildings <3 stories
16.Automatic controls for freeze protection systems present
d
Q 17-Three-pipe systems not used

Q 18.Exhaust air heat recovery included for systems 5,000 cfm or greater with more than 70% outside air fraction or specifically exempted
Exception(s):

1 Hazardous exhaust systems, commercial kitchen and clothes dryer exhaust systems that the International Mechanical Code
prohibits the use of energy recovery systems.

Systems serving spaces that are heated and not cooled to less than 60°F.

Where more than 60 percent of the outdoor heating energy is provided from site-recovered or site solar energy.
Heating systems in climates with less than 3600 HDD.

Cooling systems in climates with a 1 percent cooling design wet-bulb temperature less than 64°F.

Systems requiring dehumidification that employ energy recovery in series with the cooling coil.

(I S I Ay WA

Laboratory fume hood exhaust systems that have either a variable air volume system capable of reducing exhaust and makeup air
volume to 50 percent or less of design values or, a separate make up air supply meeting the following makeup air requirements:
a) at least 75 percent of exhaust flow rate, b) heated to no more than 2°F below room setpoint temperature, c) cooled to no lower
than 3°F above room setpoint temperature, d) no humidification added, e) no simultaneous heating and cooling.

Section 5: Compliance Statement

Compliance Statement: The proposed mechanical alteration project represented in this document is consistent with the building plans,
specifications and other calculations submitted with this permit application. The proposed mechanical alteration project has been designed
to meet the 2009 IECC, Chapter 8, requirements in COMcheck Version 4.1.4.3 and to comply with the mandatory requirements in the
Requirements Checklist.

Name - Title Signature Date

Section 6: Post Construction Compliance Statement

HVAC record drawings of the actual installation, system capacities, calibration information, and performance data for each equipment
provided to the owner.

Q HVAC O&M documents for all mechanical equipment and system provided to the owner by the mechanical contractor.
Q Written HVAC balancing and operations report provided to the owner.

The above post construction requirements have been completed.

Principal Mechanical Designer-Name Signature Date
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DEMOLITION NOTES:

SHEET NOTES:

1. EQUIPMENT AND PIPING LOCATIONS SHOWN FROM BEST AVAILABLE INFORMATION.

CONTRACTOR SHALL FIELD VERIFY SIZES AND LOCATIONS.

2. EQUIPMENT THAT IS BEING REMOVED SHALL BECOME THE PROPERTY OF THE
CONTRACTOR AND SHALL BE REMOVED FROM THE JOB SITE, EXCEPT EQUIPMENT
SELECTED BY OWNER. OWNER SELECTED EQUIPMENT WILL BE TAGGED AND SHALL BE

MOVED BY CONTRACTOR TO OWNER'S STORAGE ON SITE.

3. WHERE DUCTWORK IS TO BE CUT OFF AT A POINT, IT SHALL BE CAPPED OR BLANKED
OFF AT THAT POINT. INSULATION ON REMAINING DUCT TO BE REPAIRED TO NEW

CONDITION.

4. PIPING CONNECTED TO EQUIPMENT THAT IS BEING REMOVED SHALL BE CUT AND
CAPPED IN WALLS, FLOORS OR CEILING SO AS NOT TO INTERFERE WITH NEW

CONSTRUCTION OR EQUIPMENT.
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REMOVE EXISTING RTU, AND PREPARE ROOF FOR INSTALLATION OF NEW RTU.

DISCONNECT EXISTING SUPPLY DUCT FROM RTU CONNECTION, AND PREPARE FOR
RECONNECTION TO NEW RTU. FIELD VERIFY EXACT LOCATION OF EXISTING.

DISCONNECT EXISTING RETURN DUCT FROM RTU CONNECTION, AND PREPARE FOR
RECONNECTION TO NEW RTU. FIELD VERIFY EXACT LOCATION OF EXISTING.
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DISCONNECT EXISTING SUPPLY DUCT FROM RTU CONNECTION, AND PREPARE FOR
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DISCONNECT EXISTING 1" COLD WATER PIPING (MAKE-UP WATER) BACK TO MAIN FROM
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DEMOLITION NOTES:

1. EQUIPMENT AND PIPING LOCATIONS SHOWN FROM BEST AVAILABLE INFORMATION.
CONTRACTOR SHALL FIELD VERIFY SIZES AND LOCATIONS.

2. EQUIPMENT THAT IS BEING REMOVED SHALL BECOME THE PROPERTY OF THE
CONTRACTOR AND SHALL BE REMOVED FROM THE JOB SITE, EXCEPT EQUIPMENT
SELECTED BY OWNER. OWNER SELECTED EQUIPMENT WILL BE TAGGED AND SHALL BE
MOVED BY CONTRACTOR TO OWNER'S STORAGE ON SITE.

3. WHERE DUCTWORK IS TO BE CUT OFF AT A POINT, IT SHALL BE CAPPED OR BLANKED
OFF AT THAT POINT. INSULATION ON REMAINING DUCT TO BE REPAIRED TO NEW
CONDITION.

4. PIPING CONNECTED TO EQUIPMENT THAT IS BEING REMOVED SHALL BE CUT AND
CAPPED IN WALLS, FLOORS OR CEILING SO AS NOT TO INTERFERE WITH NEW
CONSTRUCTION OR EQUIPMENT.

O OO OO

SHEET NOTES:

REMOVE EXISTING RTU, AND PREPARE ROOF FOR INSTALLATION OF NEW RTU.

DISCONNECT EXISTING SUPPLY DUCT FROM RTU CONNECTION, AND PREPARE FOR
RECONNECTION TO NEW RTU. FIELD VERIFY EXACT LOCATION OF EXISTING.

DISCONNECT EXISTING RETURN DUCT FROM RTU CONNECTION, AND PREPARE FOR
RECONNECTION TO NEW RTU. FIELD VERIFY EXACT LOCATION OF EXISTING.

DISCONNECT EXISTING CONDENSATE DRAIN PIPING FROM REMOVED RTU BACK TO
POINT OF TERMINATION. FIELD VERIFY EXACT LOCATION OF EXISTING.

DISCONNECT EXISTING MEDIUM PRESSURE GAS PIPING BACK TO MAIN FROM REMOVED
RTU, AND CAP. FIELD VERIFY EXACT LOCATION OF EXISTING.
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GENERAL NOTES: SHEET NOTES:

]
1. ACCESS DOORS ARE REQUIRED FOR ALL DAMPERS INSTALLED ABOVE INACCESSIBLE 6. THE MECHANICAL CONTRACTOR SHALL COORDINATE LOCATION AND ROUTING OF HVAC @ NEW RTU. INSTALL PER MANUFACTURER'S INSTRUCTIONS. ENGINEERING CONSULTANTS
CEILINGS. COORDINATE EXACT LOCATION OF ALL ACCESS DOORS WITH ARCHITECT EQUIPMENT AND DUCTWORK WITH OTHER TRADES PRIOR TO COMMENCING WORK.
PRIOR TO INSTALLATION. @ ROUTE NEW RTU CONNECTION SIZE SUPPLY DUCT TO EXISTING SUPPLY DUCT AT POINT

7. ALL EXHAUST OUTLETS SHALL BE LOCATED MIN. OF 10'-0" FROM ANY OUTSIDE AIR OF CONNECTION AS SHOWN. TRANSITION AS REQUIRED. FIELD VERIFY EXACT

2. VERIFY LOCATION OF ALL THERMOSTATS WITH ARCHITECT PRIOR TO INSTALLATION. INTAKES. LOCATION OF EXISTING.
MOUNT ALL THERMOSTATS @48" A.F.F. IN ACCORDANCE WITH ADA STANDARDS.
PROVIDE LOCKING COVERS FOR T-STATS. 8. THE CUTTING, NOTCHING AND BORING OF HOLES IN FLOOR JOIST AND WALL STUDS <3> ROUTE NEW RTU CONNECTION SIZE RETURN DUCT TO EXISTING RETURN DUCT AT
SHALL BE IN ACCORDANCE WITH THE LATEST APPROVED EDITION OF THE POINT OF CONNECTION AS SHOWN. TRANSITION AS REQUIRED. FIELD VERIFY EXACT
3. VERIFY AND COORDINATE FRAME AND BORDER TYPE REQUIREMENTS FOR AIR DEVICES INTERNATIONAL BUILDING CODE. LOCATION OF EXISTING.

WITH ARCHITECTURAL CEILING PLANS PRIOR TO ORDERING.
9. CONTRACTOR SHALL BE RESPONSIBLE FOR ALL CUTTING AND PATCHING AS REQUIRED

4. DUCT SIZES SHOWN ARE THE CLEAR INSIDE DIMENSIONS. TO ACCOMMODATE HIS WORK.

5. THE MECHANICAL CONTRACTOR SHALL VERIFY THE LOCATION OF ALL ROOF MOUNTED 10. REFER TO THE MECHANICAL DIAGRAMS THAT APPLY TO THE WORK ON THIS DRAWING.
EQUIPMENT AND ROOF PENETRATIONS WITH ARCHITECT AND STRUCTURAL ENGINEER THESE DIAGRAMS PROVIDE GUIDANCE AS TO INSTALLATION INTENT AND DO NOT
PRIOR TO COMMENCING WORK. NECESSARILY SHOW ALL COMPONENTS REQUIRED.
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GENERAL NOTES:

ACCESS DOORS ARE REQUIRED FOR ALL DAMPERS INSTALLED ABOVE INACCESSIBLE
CEILINGS. COORDINATE EXACT LOCATION OF ALL ACCESS DOORS WITH ARCHITECT
PRIOR TO INSTALLATION.

VERIFY LOCATION OF ALL THERMOSTATS WITH ARCHITECT PRIOR TO INSTALLATION.
MOUNT ALL THERMOSTATS @48" A.F.F. IN ACCORDANCE WITH ADA STANDARDS.
PROVIDE LOCKING COVERS FOR T-STATS.

VERIFY AND COORDINATE FRAME AND BORDER TYPE REQUIREMENTS FOR AIR DEVICES
WITH ARCHITECTURAL CEILING PLANS PRIOR TO ORDERING.

DUCT SIZES SHOWN ARE THE CLEAR INSIDE DIMENSIONS.
THE MECHANICAL CONTRACTOR SHALL VERIFY THE LOCATION OF ALL ROOF MOUNTED

EQUIPMENT AND ROOF PENETRATIONS WITH ARCHITECT AND STRUCTURAL ENGINEER
PRIOR TO COMMENCING WORK.
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(E)56"x20" S/A

THE MECHANICAL CONTRACTOR SHALL COORDINATE LOCATION AND ROUTING OF HVAC
EQUIPMENT AND DUCTWORK WITH OTHER TRADES PRIOR TO COMMENCING WORK.

ALL EXHAUST OUTLETS SHALL BE LOCATED MIN. OF 10'-0" FROM ANY OUTSIDE AIR
INTAKES.

THE CUTTING, NOTCHING AND BORING OF HOLES IN FLOOR JOIST AND WALL STUDS
SHALL BE IN ACCORDANCE WITH THE LATEST APPROVED EDITION OF THE
INTERNATIONAL BUILDING CODE.

CONTRACTOR SHALL BE RESPONSIBLE FOR ALL CUTTING AND PATCHING AS REQUIRED
TO ACCOMMODATE HIS WORK.

REFER TO THE MECHANICAL DIAGRAMS THAT APPLY TO THE WORK ON THIS DRAWING.
THESE DIAGRAMS PROVIDE GUIDANCE AS TO INSTALLATION INTENT AND DO NOT
NECESSARILY SHOW ALL COMPONENTS REQUIRED.
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SHEET NOTES:

NEW RTU LOCATED ON ROOF. INSTALL PER MANUFACTURER'S INSTRUCTIONS.

ROUTE NEW RTU CONNECTION SIZE SUPPLY DUCT TO EXISTING SUPPLY DUCT AT POINT
OF CONNECTION AS SHOWN. TRANSITION AS REQUIRED. FIELD VERIFY EXACT
LOCATION OF EXISTING.

ROUTE NEW RTU CONNECTION SIZE RETURN DUCT TO EXISTING RETURN DUCT AT
POINT OF CONNECTION AS SHOWN. TRANSITION AS REQUIRED. FIELD VERIFY EXACT
LOCATION OF EXISTING.
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GENERAL NOTES:

SHEET NOTES:

1. ACCESS DOORS ARE REQUIRED FOR ALL DAMPERS INSTALLED ABOVE INACCESSIBLE
CEILINGS. COORDINATE EXACT LOCATION OF ALL ACCESS DOORS WITH ARCHITECT

PRIOR TO INSTALLATION.

2. VERIFY LOCATION OF ALL THERMOSTATS

WITH ARCHITECT PRIOR TO INSTALLATION.

MOUNT ALL THERMOSTATS @48" A.F.F. IN ACCORDANCE WITH ADA STANDARDS.

PROVIDE LOCKING COVERS FOR T-STATS.

3. VERIFY AND COORDINATE FRAME AND BORDER TYPE REQUIREMENTS FOR AIR DEVICES

WITH ARCHITECTURAL CEILING PLANS PR

4. DUCT SIZES SHOWN ARE THE CLEAR INSI

IOR TO ORDERING.

DE DIMENSIONS.

5. THE MECHANICAL CONTRACTOR SHALL VERIFY THE LOCATION OF ALL ROOF MOUNTED
EQUIPMENT AND ROOF PENETRATIONS WITH ARCHITECT AND STRUCTURAL ENGINEER

PRIOR TO COMMENCING WORK.

olo [e]o o[o

6. THE MECHANICAL CONTRACTOR SHALL COORDINATE LOCATION AND ROUTING OF HVAC
EQUIPMENT AND DUCTWORK WITH OTHER TRADES PRIOR TO COMMENCING WORK.

7. ALL EXHAUST OUTLETS SHALL BE LOCATED MIN. OF 10'-0" FROM ANY OUTSIDE AIR

INTAKES.

8. THE CUTTING, NOTCHING AND BORING OF HOLES IN FLOOR JOIST AND WALL STUDS

SHALL BE IN ACCORDANCE WITH THE LATEST APPROVED EDITION OF THE

INTERNATIONAL BUILDING CODE.

9. CONTRACTOR SHALL BE RESPONSIBLE FOR ALL CUTTING AND PATCHING AS REQUIRED

TO ACCOMMODATE HIS WORK.

10. REFER TO THE MECHANICAL DIAGRAMS THAT APPLY TO THE WORK ON THIS DRAWING.
THESE DIAGRAMS PROVIDE GUIDANCE AS TO INSTALLATION INTENT AND DO NOT

NECESSARILY SHOW ALL COMPONENTS REQUIRED.

LOCATION OF EXISTING.

LOCATION OF EXISTING.

BLOCKING.

OO OO0 OO O OO

NEW RTU. INSTALL PER MANUFACTURER'S INSTRUCTIONS.
ROUTE NEW RTU CONNECTION SIZE SUPPLY DUCT TO EXISTING SUPPLY DUCT AT POINT
OF CONNECTION AS SHOWN. TRANSITION AS REQUIRED. FIELD VERIFY EXACT

ROUTE NEW RTU CONNECTION SIZE RETURN DUCT TO EXISTING RETURN DUCT AT
POINT OF CONNECTION AS SHOWN. TRANSITION AS REQUIRED. FIELD VERIFY EXACT

CONNECT NEW CHS/CHR TO EXISTING AT POINT OF CONNECTION AS SHOWN. FIELD
VERIFY EXACT LOCATION OF EXISTING.

CONNECT NEW HWS/HWR TO EXISTING AT POINT OF CONNECTION AS SHOWN. FIELD
VERIFY EXACT LOCATION OF EXISTING.

ROUTE CONDENSATE DRAIN TO ABOVE ROOF DRAIN WITH AIR GAP.

PROVIDE PORTABLE PIPE HANGER BLOCKING EVERY 10'-0" AS REQUIRED. NO WOOD

PROVIDE 2" INSULATION WITH METAL JACKETING.

ROUTE HYDRONIC BRANCH PIPING TIGHT TO RTU-11 SO AS TO PROVIDE PROPER
CLEARANCE FOR RTU-10 MAINTENANCE.

PROVIDE MINIMUM 6'-0" HIGH CLEARANCE BELOW HYDRONIC PIPING AT THIS
LOCATION FOR PATH OF MAINTENANCE CART.
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