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DRAWING INDEX

APPLICABLE CODES AND STANDARDS

G001
G002
G003

MO001
M101
M102
M103
M104
M105
M106
M107
M108
M109
M110
M111
M201
M202
M203
M501

GENERAL COVER SHEET M701 AUTOMATIC CONTROLS
KEY PLANS M702 AUTOMATIC CONTROLS
KEY PLANS M703 AUTOMATIC CONTROLS
M704 AUTOMATIC CONTROLS
MECHANICAL COVER SHEET M705 AUTOMATIC CONTROLS
DAYTON OAKS ES - MECHANICAL WORK M706 AUTOMATIC CONTROLS
ELKRIDGE LANDING MS - MECHANICAL WORK M707 AUTOMATIC CONTROLS
FULTON ES - MECHANICAL WORK M708 AUTOMATIC CONTROLS
GLENELG HS - MECHANICAL WORK M801 MECHANICAL SCHEDULES
GORMAN CROSSING ES - MECHANICAL WORK
HARPERS CHOICE MS - MECHANICAL WORK EOO1 ELECTRICAL COVER SHEET
HOLLIFIELD STATION ES - MECHANICAL WORK E101 ELKRIDGE LANDING MS - ELECTRICAL WORK
MAYFIELD WOODS MS - MECHANICAL WORK E102 FULTON ES - ELECTRICAL WORK
OAKLAND MILLS HS - MECHANICAL WORK E103 GLENELG HS - ELECTRICAL WORK
RIVER HILL HS - MECHANICAL WORK E104 HARPERS CHOICE MS - ELECTRICAL WORK
VETERANS ES - MECHANICAL WORK E105 HOLLIFIELD STATION ES - ELECTRICAL WORK
EXISTING AIRFLOW PLANS E106 MAYFIELD WOODS MS - ELECTRICAL WORK
EXISTING AIRFLOW PLANS E107 OAKLAND MILLS HS - ELECTRICAL WORK
EXISTING AIRFLOW PLANS E108 RIVER HILL HS - ELECTRICAL WORK

MECHANICAL DETAILS

IBC 2021. INTERNATIONAL BUILDING CODE.

[ECC 2021. INTERNATIONAL ENERGY CONSERVATION CODE.
IMC 2021. INTERNATIONAL MECHANICAL CODE.

NFPA 70, 2020. NATIONAL ELECTRICAL CODE.

SCHOOLS IN PROJECT

DAYTON OAKS ELEMENTARY SCHOOL - DAYTON, MD
ELKRIDGE LANDING MIDDLE SCHOOL - ELKRIDGE, MD
FULTON ELEMENTARY SCHOOL - FULTON, MD

GLENELG HIGH SCHOOL - GLENELG, MD

GORMAN CROSSING ELEMENTARY SCHOOL - LAUREL, MD
HARPERS CHOICE MIDDLE SCHOOL - COLUMBIA, MD
HOLLIFIELD STATION ELEMENTARY SCHOOL - ELLICOTT CITY, MD
MAYFIELD WOODS MIDDLE SCHOOL - ELKRIDGE, MD
OAKLAND MILLS HIGH SCHOOL - COLUMBIA, MD

RIVER HILL HIGH SCHOOL - CLARKSVILLE, MD

VETERANS ELEMENTARY SCHOOL - ELLICOTT CITY, MD

CONSTRUCTION DOCUMENTS
05/25/2023
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SCOPE SUMMARY
PACKAGED UNIT - ELECTRIC | HOT WATER
UNIT LOCATION SINGLE POINT POWER| SAFAN RA FAN EA FAN NEWVFD'S | REHEAT REHEAT
NO CONNECTION COIL COIL
AHU-5 DAYTON OAKS ES NO YES YES, WEXVFD NO NO NO YES
AHU-5 ELKRIDGE LANDING MS NO YES NO NO YES NO YES
RTU-3 FULTON ES NO YES YES NO YES NO YES
AHU-2 GLENELG HS NO YES NO NO YES YES NO
ACU-3 | GORMAN CROSSING ES YES YES NO YES, WEXVFD NO NO YES, EX
AHU-4 HARPER'S CHOICE ES NO YES NO NO YES YES NO
RF-4 HARPER'S CHOICE ES NO NO YES NO YES N/A N/A
AHU-3 | HOLLIFIELD STATION ES NO YES YES NO YES NO YES
ACU-2 | HOLLIFIELD STATION ES YES YES NO YES, WEXVFD NO NO YES, EX
AHU-5 MAYFIELD WOODS MS NO YES NO NO YES NO YES
AHU-4 OAKLAND MILLS HS NO YES NO NO YES NO YES
AHU-12 RIVER HILL HS NO YES YES NO YES NO YES
AHU-5 VETERANS ES NO YES YES, WIEXVFD NO NO NO YES
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G003/ 1/64" = 1'-0" G003 /1/64" = 10" G003/ 1/64" = 1'-0"

SEAL

N N i FIRE SEPARATION AREA #3 S PROFESSIONAL CERTIFICATION: | HEREBY CERTIFY THAT THESE DOCUMENTS WERE
ey P g e , PREPARED OR APPROVED BY ME, AND THAT | AM A DULY LICENSED PROFESSIONAL
s SRR, Mk 4380 1. ENGINEER UNDER THE LAWS OF THE STATE OF MARYLAND.
M =
1 gy LICENSE NO: 37247
| re P : S EXPIRATION DATE: 01/09/2024
g = FIRE SEPARATION AREA #2
B . e o T NO. DESCRIPTION DATE
‘E ‘ﬁi ‘373 SR 44 jﬁ %’:&Eum ;‘;P;Emsso FT.
1 | e e
: [T e e | = s _ RE
S R S0 REe ek S
| PN Bk B = TV Ry
= o ui& T FIRE SEPARATION AREA #1
%gmrm OCCUPANCY: 544
AT
\ R I~
Ny
B KEY PLAN

FIRE ZONE 1
USE GROUP 'A-3'
ASSEMBLY

- OAKLAND MILLS HS - FIRST FLOOR PLAN (O RIVER HILL HS - UPPER LEVER FLOOR PLAN (\VETERANS ES - FIRST FLOOR PLAN

G003/ 1/64" = 10" G003/ 1/64" = 10" G003/ 1/64" = 10"

KEY PLANS

PROJECT NUMBER PO-10028674

DATE 05/25/2023

DRAWN BY BMB

CHECKED BY SRH

G003

390 of 424




5/21/2018 3:54 PM

(APPLICABLE TO ALL MECHANICAL DRAWINGS) owa rd
1. COORDINATE ALL MECHANICAL WORK WITH WORK OF OTHER TRADES SHOWN ON OTHER DRAWINGS. o u n ty
2. INSTALL DUCTWORK SO THAT ALL DAMPERS ARE ACCESSIBLE. Public School System
3. CERTAIN ITEMS SUCH AS ACCESS DOORS, RISE AND DROPS IN DUCTWORK . ETC.. ARE INDICATED ON THE DRAWINGS FOR CLARITY OR A SPECIFIC LOCATION
REQUIREMENT AND SHALL NOT BE INTERPRETED AS THE EXTENT OF THE REQUIREMENTS FOR THESE ITEMS. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THESE ITEMS
AS REQUIRED ELSEWHERE IN THE CONTRACT DOCUMENTS.
4. WHERE THE INSTALLATION OF NEW SERVICES OR THE EXTENSION OF EXISTING SERVICES REQUIRES CUTTING OF EXISTING FLOORS, WALLS, PARTITIONS, ETC., CHECK
FOR THE PRESENCE OF EXISTING MECHANICAL, PLUMBING AND ELECTRICAL SERVICES WITHIN OR IMMEDIATELY BENEATH CONSTRUCTION, EXERCISE NECESSARY
PRECAUTIONS TO PREVENT DAMAGE TO THE SERVICES OR INJURY TO PERSONNEL DUE TO CONTACT WITH SAME. TEMPORARILY DISCONNECT SERVICES DURING THE
CUTTING OPERATION. SCHEDULE SERVICE OUTAGES IN ADVANCE WITH THE COR. E L\ l RY D A l\ 4 S
5. CONTRACTOR SHALL BE RESPONSIBLE FOR RESEARCHING ALL SYSTEMS THAT A PARTICULAR OUTAGE WILL AFFECT AS WELL AS LOCATING ALL SHUTOFF POINTS. INCLUDE
THIS INFORMATION IN THE OUTAGE PLAN AND SUBMIT TO COR FOR APPROVAL. Consulting Engineers
6. EXCEPTAS OTHERWISE NOTED, LOCATE ALL ROOM THERMOSTATS ABOVE FINISHED FLOOR ON SAME HORIZONTAL CENTERLINE AS LIGHT SWITCH. WHERE LIGHT SWITCH
AND THERMOSTAT ARE ADJACENT TO EACH OTHER, LIGHT SWITCH SHALL BE CLOSEST TO THE DOOR. COORDINATE WITH ELECTRICAL CONTRACTOR. NOTIFY THE COR OF e T R
ROOMS WHERE THE ABOVE LOCATION CANNOT BE MAINTAINED OR WHERE THERE IS A QUESTION ON LOCATION. MECHANICAL BLECTRICAL & PLUMBING ENGINEERS
7. RECYCLE MERCURY SWITCH THERMOSTATS THAT ARE REMOVED. DELIVER RECYCLED THERMOSTATS TO PARTICIPATING WHOLESALERS. MEP ENGINEERING
HENRY ADAMS,LLC
600 BALTIMORE AVENUE
SUITE 400
BALTIMORE, MD 21204
(410) 296-6500
PROJECT
(APPLICABLE TO ALL MECHANICAL DRAWINGS) MECHANICAL ABBREVIATIONS
(APPLICABLE TO ALL MECHANICAL DRAWINGS)
SYMBOL DESCRIPTION
ACU AIR CONDITIONING UNIT
— | PIPECAP ADJ ADJUSTABLE
HOWARD COUNTY PUBLIC
S CONNECT TO EXISTING APD ARR PRESSURE DROP
END OF DEMOLITION
0 BAS BUILDING AUTOMATION SYSTEM S C H O O LS
=] SUPPLY AIR DUCT
cC COOLING COIL
=Y EXHAUST AIR DUCT CFM CUBIC MEET PER MINUTE
CHS CHILLED WATER SUPPLY
= RETURN AIR DUCT CHR CHILLED WATER RETURN C AF ETE R | A HV AC U N IT
COR CONTRACTING OFFICER'S REPRESENTATIVE
— VOLUME DAMPER CSR CURRENT SENSING RELAY
cs COMBINATION THERMOSTAT/ HUMIDITY SENSOR/ CO NVE RS | O N S
<— BAROMETRIC RELIEF DAMPER CARBON DIOXIDE SENSOR
ye% FAN MOTOR D DAMPER
DIFF DIFFUSER
@ THERMOSTAT/ TEMPERATURE SENSOR DPS DIFFERENTIAL PRESSURE SWITCH CONSTRUCTION DOCUMENTS
® COMBINATION THERMOSTAT/ HUMIDITY SENSOR/ CARBON DTC DUAL TEMPERATURE COIL
DIOXIDE SENSOR DTR DUAL TEMPERATURE RETURN 05/2 5/2023
DTS DUAL TEMPERATURE SUPPLY
© OCCUPANCY SENSOR
EA EXHAUST AR
H REHEAT COIL EAT ENTERING AIR TEMPERATURE
— EDH ELECTRIC DUCT HEATER
[ ELECTRIC DUCT HEATER - EXHAUST FAN
ES ELEMENTARY SCHOOL
FLEXIBLE DUCT EWT ENTERING WATER TEMPERATURE
——CHR —— | CHILLED WATER RETURN EX EXISTING
CHS CHILLED WATER SUPPLY F FREEZESTAT AL
FLEX FLEXIBLE DUCT
— —-HR-—— | HEATING WATER RETURN FST FIRE STAT
HS HEATING WATER SUPPLY G GRILLE
GPM GALLONS PER MINUTE
AN PLAN/SECTION DESIGNATION
TOP - PLAN/SECTION REFERENCE
H HEIGHT / HUMIDITY SENSOR
. BOTTOM - REFERENCED DRAWING e LEATING COL
HP HORSEPOWER
HWC HEATING WATER COIL
HS HEATING WATER SUPPLY / HIGH SCHOOL PROFESSIONAL CERTIFICATION: | HEREBY CERTIFY THAT THESE DOCUMENTS WERE
PREPARED OR APPROVED BY ME, AND THAT | AM A DULY LICENSED PROFESSIONAL
SC H OOL LEG E N D HR HEATING WATER RETURN ENGINEER UNDER THE LAWS OF THE STATE OF MARYLAND.
(APPLICABLE TO ALL MECHANICAL DRAWINGS)
LICENSE NO: 37247
ACRONYM SCHOOL KW KILOWATT
EXPIRATION DATE: 01/09/2024
LAT LEAVING AIR TEMPERATURE
DOES DAYTON OAKS ELEMENTARY SCHOOL
LWT LEAVING WATER TEMPERATURE NO. DESCRIPTION DATE
ELMS ELKRIDGE LANDING MIDDLE SCHOOL
M MECHANICAL
FES FULTON ELEMENTARY SCHOOL MAX MAXIMUM
MBH THOUSAND BTU PER HOUR
GHS GLENELG HIGH SCHOOL MIN MINIMUM
MS MIDDLE SCHOOL
GCES GORMAN CROSSING ELEMENTARY SCHOOL
N NORTH
HCES HARPERS CHOICE MIDDLE SCHOOL NC NORMALLY CLOSED
NO NORMALLY OPEN/ NUMBER
HSES HOLLIFIELD STATION ELEMENTARY SCHOOL
0 OCCUPANCY SENSOR
MWMS MAYFIELD WOODS MIDDLE SCHOOL oA OUTDOOR AR
OED OPEN END DUCT
OMHS
OAKLAND MILLS HIGH SCHOOL 0S OCCUPANCY SENSOR KEY PLAN
RHHS RIVER HILL HIGH SCHOOL
PH PHASE
VES VETERANS ELEMENTARY SCHOOL
RA RETURN AIR
RF RETURN FAN
RHC REHEAT COIL
RTU ROOFTOP AIR HANDLING UNIT
RX REMOVE EXISTING
S END SWITCH
SA SUPPLY AR
SCR SILICON CONTROLLED RECTIFIER
SD SMOKE DETECTOR
SF SUPPLY FAN
SPD SPEED
SIS START/STOP
T TEMPERATURE / TEMPERATURE SENSOR
TYP TYPICAL
v VALVE / VOLTS
o VoL CER MECHANICAL COVER SHEET
VFD VARIABLE FREQUENCY DRIVE
W WIDTH
WPD WATER PRESSURE DROP SROJECT NUVBER A
DATE 05/25/2023
DRAWN BY BMB
CHECKED BY SRH
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SPECIAL NOTES: (APPLICABLE TO THIS DRAWING ONLY)

DRAWING NOTES: (APPLICABLE TO THIS DRAWING ONLY)

@ REMOVE EXISTING TEMPERATURE SENSOR FOR THE AIR HANDLING UNIT. REMOVE ALL CONTROL WIRING OR PNEUMATIC TUBING BACK

TO MAIN ATC PANEL. PROVIDE COMBINATION DDC SPACE TEMPERATURE, HUMIDITY & CO2 SENSOR IN SAME LOCATION AS EXISTING

TEMPERATURE SENSOR.

@ PROVIDE DUCT-MOUNTED TEMPERATURE SENSOR. REFER TO AUTOMATIC CONTROLS DRAWINGS FOR ADDITIONAL INFORMATION.
@ PROVIDE CEILING-MOUNTED SPACE OCCUPANCY SENSORS FOR AHU-5. COORDINATE SPACE OCCUPANCY SENSOR LOCATIONS WITH

EXISTING CEILING DEVICES. CONTRACTOR SHALL ADJUST SENSOR QUANTITY AND LOCATIONS BASED ON SENSOR RANGE.

DRAWINGS. REFER TO DRAWING 1/M201 FOR THE DESIGN AIRFLOW RATES.

@ BALANCE THE AIRFLOW FOR ALL AIR INLETS AND OUTLETS TO THE DESIGN AIRFLOW RATES SHOWN ON THE ORIGINAL BUILDING

B L~

-
Ad2 ]
PAR/VOL
A40
COR
A43

PROCEEDING WITH THE WORK.

EXISTING SHOWN WITH LIGHT WEIGHT LINE,
DEMOLITION SHOWN WITH HEAVY WEIGHT, DASHED LINE, —-=====--=
NEW WORK SHOWN WITH HEAVY WEIGHT LINE,

INFORMATION SHOWN ON THIS DRAWING PERTAINING TO EXISTING CONDITIONS HAS BEEN OBTAINED FROM AVAILABLE BUILDING
DRAWINGS OR GENERAL FIELD OBSERVATIONS AND MAY NOT INDICATE ACTUAL EXISTING CONDITIONS IN DETAIL OR DIMENSION.
EXISTING CONDITIONS ARE SHOWN IN AN APPROXIMATE WAY ONLY. THE CONTRACTOR SHALL BE RESPONSIBLE FOR DETERMINING
THE ACTUAL EXISTING CONDITIONS PRIOR TO FABRICATION OR PERFORMANCE OF ANY WORK. SHOULD CONDITIONS BE DISCOVERED
THAT PREVENT EXECUTION OF THE WORK AS INDICATED, OR THERE IS A QUESTION REGARDING SCOPE OF WORK OR LIMITS OF
DISTURBANCE, THE CONTRACTOR SHALL IMMEDIATELY NOTIFY THE COR IN WRITING AND AWAIT WRITTEN DIRECTION BEFORE

5. ALL ITEMS THAT REQUIRE ACCESS FOR OPERATING, CLEANING, SERVICING, MAINTENANCE, AND CALIBRATION, SHALL BE EASILY AND
SAFELY ACCESSIBLE. EXAMPLES OF THESE ITEMS INCLUDE, BUT ARE NOT LIMITED TO: ALL TYPES OF VALVES, FILTERS, STRAINERS,
TRANSMITTERS, AND CONTROL DEVICES. PRIOR TO COMMENCING INSTALLATION WORK, REFER CONFLICTS BETWEEN THIS
REQUIREMENT AND CONTRACT DRAWINGS TO THE COR FOR RESOLUTION.

6. FORWORKABOVE SUSPENDED CEILINGS: CAREFULLY REMOVE CEILING TILES AND CEILING GRID AS REQUIRED. TEMPORARILY
RELOCATE AND PROTECT EXISTING LIGHTING FIXTURES AND OTHER DEVICES INSTALLED IN THE CEILING, SUCH AS PUBLIC ADDRESS
SPEAKERS, WIRELESS ACCESS POINTS, ETC. RELOCATE EXISTING ELECTRICAL POWER WIRING, CONDUITS, AND SPRINKLER PIPING
AS REQUIRED TO ACCOMMODATE THE WORK. UPON COMPLETION OF WORK ABOVE CEILING, PROVIDE A NEW CEILING GRID (EQUAL
TO CHICAGO METALLIC 200 SERIES, USG DONN BRAND DX, OR ARMSTRONG PRELUDE XL SERIES) AND NEW CEILING TILES (EQUAL TO
ARMSTRONG SCHOOL ZONE FINE FISSURED, CERTAINTEED FINE FISSURED HIGH NRC, OR UNITED STATES GYPSUM RADAR CLIMATE
PLUS HIGH NRC LAY-IN PANELS WITH HIGH MOISTURE AND HIGH HEAT RESISTANCE).
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SPECIAL NOTES: (APPLICABLE TO THIS DRAWING ONLY) DRAWING NOTES: (APPLICABLE TO THIS DRAWING ONLY)
(1) PROVIDE NEW INVERTER DUTY FAN MOTOR FOR ELMS-SF-5. REFER TO SCHEDULE ON DRAWING M801 FOR SIZE. 1. EXISTING SHOWN WITH LIGHT WEIGHT LINE,
(2) PROVIDE DUCT-MOUNTED TEMPERATURE SENSOR. REFER TO AUTOMATIC CONTROLS DRAWINGS FOR ADDITIONAL INFORMATION. 2. DEMOLITION SHOWN WITH HEAVY WEIGHT, DASHED LINE, ======== owa rd
© 3. NEW WORK SHOWN WITH HEAVY WEIGHT LINE, —————
REMOVE EXISTING TEMPERATURE SENSOR FOR THE AIR HANDLING UNIT. REMOVE ALL CONTROL WIRING OR PNEUMATIC TUBING BACK | = = y001x 110N SHOWN ON THIS DRAWING PERTAINING TO EXISTING CONDITIONS HAS BEEN OBTAINED FROM AVAILABLE BUILDING o u n t
TO MAIN ATC PANEL. PROVIDE COMBINATION DDC SPACE TEMPERATURE, HUMIDITY & CO2 SENSOR FOR EACH AIR HANDLING UNIT IN
SAME LOCATION AS EXISTING TEMPERATURE SENSOR DRAWINGS OR GENERAL FIELD OBSERVATIONS AND MAY NOT INDICATE ACTUAL EXISTING CONDITIONS IN DETAIL OR DIMENSION. Public School Svstem
' EXISTING CONDITIONS ARE SHOWN IN AN APPROXIMATE WAY ONLY. THE CONTRACTOR SHALL BE RESPONSIBLE FOR DETERMINING Y
(4) PROVIDE CEILING-MOUNTED SPACE OCCUPANCY SENSORS FOR AHU-5. COORDINATE SPACE OCCUPANCY SENSOR LOCATIONS WITH THE ACTUAL EXISTING CONDITIONS PRIOR TO FABRICATION OR PERFORMANCE OF ANY WORK. SHOULD CONDITIONS BE DISCOVERED
EXISTING CEILING DEVICES. CONTRACTOR SHALL ADJUST SENSOR QUANTITY AND LOCATIONS BASED ON SENSOR RANGE. THAT PREVENT EXECUTION OF THE WORK AS INDICATED, OR THERE IS A QUESTION REGARDING SCOPE OF WORK OR LIMITS OF
@ PROVIDE VFD IN NEMA-3R ENCLOSURE. VFD SHALL BE MOUNTED ON UNITSTRUT FRAMING ON ROOF. UNITSTRUT FRAMING SHALL BE DISTURBANCE, THE CONTRACTOR SHALL IMMEDIATELY NOTIFY THE COR IN WRITING AND AWAIT WRITTEN DIRECTION BEFORE
SUPPORTED BY EXISTING STRUCTURE. PROCEEDING WITH THE WORK.
(6) PROVIDE JACE CONTROLLER FOR EXISTING AHU-5. INTEGRATE THE JACE CONTROLLER INTO THE EXISTING HONEYWELL TRIDIUM BAS. | 5. ALL ITEMS THAT REQUIRE ACCESS FOR OPERATING, CLEANING, SERVICING, MAINTENANCE, AND CALIBRATION, SHALL BE EASILY AND
COORDINATE WITH HCPSS FOR PREFERRED LOCATION, SAFELY ACCESSIBLE. EXAMPLES OF THESE ITEMS INCLUDE, BUT ARE NOT LIMITED TO: ALL TYPES OF VALVES, FILTERS, STRAINERS, H A
(7) BALANCE THE AIRFLOW FOR ALL AIR INLETS AND OUTLETS TO THE DESIGN AIRFLOW RATES SHOWN ON THE ORIGINAL BUILDING TRANSMITTERS, AND CONTROL DEVICES. PRIOR TO COMMENGING INSTALLATION WORK, REFER CONFLICTS BETWEEN THIS I ‘,N R ] DZ \ ] V I S
DRAWINGS. REFER TO DRAWING 2/M201 FOR THE DESIGN AIRFLOW RATES, REQUIREMENT AND CONTRACT DRAWINGS TO THE COR FOR RESOLUTION. _ .
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SPECIAL NOTES: (APPLICABLE TO THIS DRAWING ONLY)

DRAWING NOTES: (APPLICABLE TO THIS DRAWING ONLY)

@ PROVIDE NEW INVERTER DUTY FAN MOTOR FOR FES-RF-3. REFER TO SCHEDULE ON DRAWING M801 FOR SIZE.
@ PROVIDE NEW INVERTER DUTY FAN MOTOR FOR FES-SF-3. REFER TO SCHEDULE ON DRAWING M801 FOR SIZE.

@ REMOVE EXISTING TEMPERATURE SENSOR FOR THE AIR HANDLING UNIT. REMOVE ALL CONTROL WIRING OR PNEUMATIC TUBING BACK
TO MAIN ATC PANEL. PROVIDE COMBINATION DDC SPACE TEMPERATURE, HUMIDITY & CO2 SENSOR FOR EACH AIR HANDLING UNIT IN
SAME LOCATION AS EXISTING TEMPERATURE SENSOR.

@ PROVIDE DUCT-MOUNTED TEMPERATURE SENSOR. REFER TO AUTOMATIC CONTROLS DRAWINGS FOR ADDITIONAL INFORMATION.
@ PROVIDE CEILING-MOUNTED SPACE OCCUPANCY SENSORS FOR AHU-3. COORDINATE SPACE OCCUPANCY SENSOR LOCATIONS WITH
EXISTING CEILING DEVICES. CONTRACTOR SHALL ADJUST SENSOR QUANTITY AND LOCATIONS BASED ON SENSOR RANGE.

@ PROVIDE VFD IN NEMA-3R ENCLOSURE. VFD SHALL BE MOUNTED ON UNITSTRUT FRAMING ON ROOF. UNITSTRUT FRAMING SHALL BE
SUPPORTED BY EXISTING STRUCTURE.

@ BALANCE THE AIRFLOW FOR ALL AIR INLETS AND OUTLETS TO THE DESIGN AIRFLOW RATES SHOWN ON THE ORIGINAL BUILDING
DRAWINGS. REFER TO DRAWING 3/M201 FOR THE DESIGN AIRFLOW RATES.

EXISTING SHOWN WITH LIGHT WEIGHT LINE,
DEMOLITION SHOWN WITH HEAVY WEIGHT, DASHED LINE, =====---
NEW WORK SHOWN WITH HEAVY WEIGHT LINE,

INFORMATION SHOWN ON THIS DRAWING PERTAINING TO EXISTING CONDITIONS HAS BEEN OBTAINED FROM AVAILABLE BUILDING

DRAWINGS OR GENERAL FIELD OBSERVATIONS AND MAY NOT INDICATE ACTUAL EXISTING CONDITIONS IN DETAIL OR DIMENSION.
EXISTING CONDITIONS ARE SHOWN IN AN APPROXIMATE WAY ONLY. THE CONTRACTOR SHALL BE RESPONSIBLE FOR DETERMINING
THE ACTUAL EXISTING CONDITIONS PRIOR TO FABRICATION OR PERFORMANCE OF ANY WORK. SHOULD CONDITIONS BE DISCOVERED
THAT PREVENT EXECUTION OF THE WORK AS INDICATED, OR THERE IS A QUESTION REGARDING SCOPE OF WORK OR LIMITS OF
DISTURBANCE, THE CONTRACTOR SHALL IMMEDIATELY NOTIFY THE COR IN WRITING AND AWAIT WRITTEN DIRECTION BEFORE

PROCEEDING WITH THE WORK.

5. ALLITEMS THAT REQUIRE ACCESS FOR OPERATING, CLEANING, SERVICING, MAINTENANCE, AND CALIBRATION, SHALL BE EASILY AND
SAFELY ACCESSIBLE. EXAMPLES OF THESE ITEMS INCLUDE, BUT ARE NOT LIMITED TO: ALL TYPES OF VALVES, FILTERS, STRAINERS,
TRANSMITTERS, AND CONTROL DEVICES. PRIOR TO COMMENCING INSTALLATION WORK, REFER CONFLICTS BETWEEN THIS

REQUIREMENT AND CONTRACT DRAWINGS TO THE COR FOR RESOLUTION.

6. FOR WORK ABOVE SUSPENDED CEILINGS: CAREFULLY REMOVE CEILING TILES AND CEILING GRID AS REQUIRED. TEMPORARILY
RELOCATE AND PROTECT EXISTING LIGHTING FIXTURES AND OTHER DEVICES INSTALLED IN THE CEILING, SUCH AS PUBLIC ADDRESS
SPEAKERS, WIRELESS ACCESS POINTS, ETC. RELOCATE EXISTING ELECTRICAL POWER WIRING, CONDUITS, AND SPRINKLER PIPING
AS REQUIRED TO ACCOMMODATE THE WORK. UPON COMPLETION OF WORK ABOVE CEILING, PROVIDE A NEW CEILING GRID (EQUAL
TO CHICAGO METALLIC 200 SERIES, USG DONN BRAND DX, OR ARMSTRONG PRELUDE XL SERIES) AND NEW CEILING TILES (EQUAL TO
ARMSTRONG SCHOOL ZONE FINE FISSURED, CERTAINTEED FINE FISSURED HIGH NRC, OR UNITED STATES GYPSUM RADAR CLIMATE
PLUS HIGH NRC LAY-IN PANELS WITH HIGH MOISTURE AND HIGH HEAT RESISTANCE).
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SPECIAL NOTES: (APPLICABLE TO THIS DRAWING ONLY)

DRAWING NOTES: (APPLICABLE TO THIS DRAWING ONLY)

@ PROVIDE NEW INVERTER DUTY FAN MOTOR FOR GHS-SF-2. REFER TO SCHEDULE ON DRAWING M801 FOR SIZE.

@ REMOVE EXISTING TEMPERATURE SENSOR FOR THE AIR HANDLING UNIT. REMOVE ALL CONTROL WIRING OR PNEUMATIC TUBING BACK
TO MAIN ATC PANEL. PROVIDE COMBINATION DDC SPACE TEMPERATURE, HUMIDITY & CO2 SENSOR FOR EACH AIR HANDLING UNIT IN

SAME LOCATION AS EXISTING TEMPERATURE SENSOR.

@ PROVIDE DUCT-MOUNTED TEMPERATURE SENSOR. REFER TO AUTOMATIC CONTROLS DRAWINGS FOR ADDITIONAL INFORMATION.

@ PROVIDE CEILING-MOUNTED SPACE OCCUPANCY SENSORS FOR AHU-2. COORDINATE SPACE OCCUPANCY SENSOR LOCATIONS WITH
EXISTING CEILING DEVICES. CONTRACTOR SHALL ADJUST SENSOR QUANTITY AND LOCATIONS BASED ON SENSOR RANGE.

@ MEASURE AND RECORD EXISTING AIRFLOWS OF ALL DOWNSTREAM AIR DEVICES PRIOR TO ANY DEMOLITION OR NEW WORK.

@ REBALANCE EXISTING DOWNSTREAM AIR DEVICES TO PREVIOUSLY MEASURED AIR FLOW.

(7) VFD SHALL BE WALL MOUNTED.

PROCEEDING WITH THE WORK.

CAFE

EX AHU-11 ON ROOF ABOVE

EXISTING SHOWN WITH LIGHT WEIGHT LINE,
DEMOLITION SHOWN WITH HEAVY WEIGHT, DASHED LINE,
NEW WORK SHOWN WITH HEAVY WEIGHT LINE,

INFORMATION SHOWN ON THIS DRAWING PERTAINING TO EXISTING CONDITIONS HAS BEEN OBTAINED FROM AVAILABLE BUILDING
DRAWINGS OR GENERAL FIELD OBSERVATIONS AND MAY NOT INDICATE ACTUAL EXISTING CONDITIONS IN DETAIL OR DIMENSION.
EXISTING CONDITIONS ARE SHOWN IN AN APPROXIMATE WAY ONLY. THE CONTRACTOR SHALL BE RESPONSIBLE FOR DETERMINING
THE ACTUAL EXISTING CONDITIONS PRIOR TO FABRICATION OR PERFORMANCE OF ANY WORK. SHOULD CONDITIONS BE DISCOVERED
THAT PREVENT EXECUTION OF THE WORK AS INDICATED, OR THERE IS A QUESTION REGARDING SCOPE OF WORK OR LIMITS OF
DISTURBANCE, THE CONTRACTOR SHALL IMMEDIATELY NOTIFY THE COR IN WRITING AND AWAIT WRITTEN DIRECTION BEFORE

5. ALL ITEMS THAT REQUIRE ACCESS FOR OPERATING, CLEANING, SERVICING, MAINTENANCE, AND CALIBRATION, SHALL BE EASILY AND
SAFELY ACCESSIBLE. EXAMPLES OF THESE ITEMS INCLUDE, BUT ARE NOT LIMITED TO: ALL TYPES OF VALVES, FILTERS, STRAINERS,
TRANSMITTERS, AND CONTROL DEVICES. PRIOR TO COMMENCING INSTALLATION WORK, REFER CONFLICTS BETWEEN THIS
REQUIREMENT AND CONTRACT DRAWINGS TO THE COR FOR RESOLUTION.

6. FORWORKABOVE SUSPENDED CEILINGS: CAREFULLY REMOVE CEILING TILES AND CEILING GRID AS REQUIRED. TEMPORARILY
RELOCATE AND PROTECT EXISTING LIGHTING FIXTURES AND OTHER DEVICES INSTALLED IN THE CEILING, SUCH AS PUBLIC ADDRESS
SPEAKERS, WIRELESS ACCESS POINTS, ETC. RELOCATE EXISTING ELECTRICAL POWER WIRING, CONDUITS, AND SPRINKLER PIPING
AS REQUIRED TO ACCOMMODATE THE WORK. UPON COMPLETION OF WORK ABOVE CEILING, PROVIDE A NEW CEILING GRID (EQUAL
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ARMSTRONG SCHOOL ZONE FINE FISSURED, CERTAINTEED FINE FISSURED HIGH NRC, OR UNITED STATES GYPSUM RADAR CLIMATE
PLUS HIGH NRC LAY-IN PANELS WITH HIGH MOISTURE AND HIGH HEAT RESISTANCE).
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SPECIAL NOTES: (APPLICABLE TO THIS DRAWING ONLY) DRAWING NOTES: (APPLICABLE TO THIS DRAWING ONLY)

(1) REMOVE EXISTING TEMPERATURE SENSOR FOR THE AIR HANDLING UNIT. REMOVE ALL CONTROL WIRING OR PNEUMATIC TUBING BACK |1, EXISTING SHOWN WITH LIGHT WEIGHT LINE,
TO MAIN ATC PANEL. PROVIDE COMBINATION DDC SPACE TEMPERATURE, HUMIDITY & CO2 SENSOR FOR EACH ARHANDLING UNITIN |5 DEMOLITION SHOWN WITH HEAVY WEIGHT. DASHED LINE. ===-==n w r d
SAME LOCATION AS EXISTING TEMPERATURE SENSOR. ’ ’ o a

(2) PROVIDE CEILING-MOUNTED SPACE OCCUPANCY SENSORS FOR AHU-3 AND ACU-3. COORDINATE SPACE OCCUPANCY SENSOR 3 NEWWORK SHOWN WITH HEAVY WEIGHTLINE
LOCATIONS WITH EXISTING CEILING DEVICES. CONTRACTOR SHALL ADJUST SENSOR QUANTITY AND LOCATIONS BASED ONSENSOR |4 INFORMATION SHOWN ON THIS DRAWING PERTAINING TO EXISTING CONDITIONS HAS BEEN OBTAINED FROM AVAILABLE BUILDING o u n ty
RANGE DRAWINGS OR GENERAL FIELD OBSERVATIONS AND MAY NOT INDICATE ACTUAL EXISTING CONDITIONS IN DETAIL OR DIMENSION. P e S

© ' EXISTING CONDITIONS ARE SHOWN IN AN APPROXIMATE WAY ONLY. THE CONTRACTOR SHALL BE RESPONSIBLE FOR DETERMINING MG CID0L S YRR
MEASURE AND RECORD EXISTING AIRFLOWS OF ALL DOWNSTREAM AIR DEVICES PRIOR TO ANY DEMOLITION OR NEW WORK. THE ACTUAL EXISTING CONDITIONS PRIOR TO FABRICATION OR PERFORMANCE OF ANY WORK. SHOULD CONDITIONS BE DISCOVERED

@ REBALANCE EXISTING DOWNSTREAM AIR DEVICES TO PREVIOUSLY MEASURED AIR FLOW. THAT PREVENT EXECUTION OF THE WORK AS INDICATED, OR THERE IS A QUESTION REGARDING SCOPE OF WORK OR LIMITS OF

DISTURBANCE, THE CONTRACTOR SHALL IMMEDIATELY NOTIFY THE COR IN WRITING AND AWAIT WRITTEN DIRECTION BEFORE

(5) BALANCE THE AIRFLOW FOR ALL AR INLETS AND OUTLETS TO THE DESIGN AIRFLOW RATES SHOWN ON THE ORIGINAL BUILDING PROCEEDING WITH THE WORK.

DRAWINGS. REFER TO DRAWING 4/M201 FOR THE DESIGN AIRFLOW RATES. 5. ALLITEMS THAT REQUIRE ACCESS FOR OPERATING, CLEANING, SERVICING, MAINTENANCE, AND CALIBRATION, SHALL BE EASILY AND

SAFELY ACCESSIBLE. EXAMPLES OF THESE ITEMS INCLUDE, BUT ARE NOT LIMITED TO: ALL TYPES OF VALVES, FILTERS, STRAINERS,

TRANSMITTERS, AND CONTROL DEVICES. PRIOR TO COMMENCING INSTALLATION WORK, REFER CONFLICTS BETWEEN THIS EN RY DA ] \/ I S

REQUIREMENT AND CONTRACT DRAWINGS TO THE COR FOR RESOLUTION.
6. FORWORKABOVE SUSPENDED CEILINGS: CAREFULLY REMOVE CEILING TILES AND CEILING GRID AS REQUIRED. TEMPORARILY Consulting Engineers

RELOCATE AND PROTECT EXISTING LIGHTING FIXTURES AND OTHER DEVICES INSTALLED IN THE CEILING, SUCH AS PUBLIC ADDRESS

SPEAKERS, WIRELESS ACCESS POINTS, ETC. RELOCATE EXISTING ELECTRICAL POWER WIRING, CONDUITS, AND SPRINKLER PIPING

1\1‘, A it E W p P Y% ) JE- ¥ L
AS REQUIRED TO ACCOMMODATE THE WORK. UPON COMPLETION OF WORK ABOVE CEILING, PROVIDE A NEW CEILING GRID (EQUAL ECHANICAL BLECTRICAL & PLUMBING ENGINEERS

| TO CHICAGO METALLIC 200 SERIES, USG DONN BRAND DX, OR ARMSTRONG PRELUDE XL SERIES) AND NEW CEILING TILES (EQUAL TO MEP ENGINEERING
% ARMSTRONG SCHOOL ZONE FINE FISSURED, CERTAINTEED FINE FISSURED HIGH NRC, OR UNITED STATES GYPSUM RADAR CLIMATE HENRY ADAMS,LLC
| PLUS HIGH NRC LAY-IN PANELS WITH HIGH MOISTURE AND HIGH HEAT RESISTANCE). 600 BALTIMORE AVENUE
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DRAWING NOTES: (APPLICABLE TO THIS DRAWING ONLY)

EXISTING SHOWN WITH LIGHT WEIGHT LINE,
DEMOLITION SHOWN WITH HEAVY WEIGHT, DASHED LINE, ======--=
NEW WORK SHOWN WITH HEAVY WEIGHT LINE,

INFORMATION SHOWN ON THIS DRAWING PERTAINING TO EXISTING CONDITIONS HAS BEEN OBTAINED FROM AVAILABLE BUILDING
DRAWINGS OR GENERAL FIELD OBSERVATIONS AND MAY NOT INDICATE ACTUAL EXISTING CONDITIONS IN DETAIL OR DIMENSION.
EXISTING CONDITIONS ARE SHOWN IN AN APPROXIMATE WAY ONLY. THE CONTRACTOR SHALL BE RESPONSIBLE FOR DETERMINING
THE ACTUAL EXISTING CONDITIONS PRIOR TO FABRICATION OR PERFORMANCE OF ANY WORK. SHOULD CONDITIONS BE DISCOVERED
THAT PREVENT EXECUTION OF THE WORK AS INDICATED, OR THERE IS A QUESTION REGARDING SCOPE OF WORK OR LIMITS OF
DISTURBANCE, THE CONTRACTOR SHALL IMMEDIATELY NOTIFY THE COR IN WRITING AND AWAIT WRITTEN DIRECTION BEFORE
PROCEEDING WITH THE WORK.

5. ALL ITEMS THAT REQUIRE ACCESS FOR OPERATING, CLEANING, SERVICING, MAINTENANCE, AND CALIBRATION, SHALL BE EASILY AND
SAFELY ACCESSIBLE. EXAMPLES OF THESE ITEMS INCLUDE, BUT ARE NOT LIMITED TO: ALL TYPES OF VALVES, FILTERS, STRAINERS,
TRANSMITTERS, AND CONTROL DEVICES. PRIOR TO COMMENCING INSTALLATION WORK, REFER CONFLICTS BETWEEN THIS
REQUIREMENT AND CONTRACT DRAWINGS TO THE COR FOR RESOLUTION.

6. FORWORKABOVE SUSPENDED CEILINGS: CAREFULLY REMOVE CEILING TILES AND CEILING GRID AS REQUIRED. TEMPORARILY
RELOCATE AND PROTECT EXISTING LIGHTING FIXTURES AND OTHER DEVICES INSTALLED IN THE CEILING, SUCH AS PUBLIC ADDRESS
SPEAKERS, WIRELESS ACCESS POINTS, ETC. RELOCATE EXISTING ELECTRICAL POWER WIRING, CONDUITS, AND SPRINKLER PIPING
AS REQUIRED TO ACCOMMODATE THE WORK. UPON COMPLETION OF WORK ABOVE CEILING, PROVIDE A NEW CEILING GRID (EQUAL
TO CHICAGO METALLIC 200 SERIES, USG DONN BRAND DX, OR ARMSTRONG PRELUDE XL SERIES) AND NEW CEILING TILES (EQUAL TO
ARMSTRONG SCHOOL ZONE FINE FISSURED, CERTAINTEED FINE FISSURED HIGH NRC, OR UNITED STATES GYPSUM RADAR CLIMATE
PLUS HIGH NRC LAY-IN PANELS WITH HIGH MOISTURE AND HIGH HEAT RESISTANCE).

B L p

oward
ounty

Public School System

HeNRY ADAMS

Consulting Engineers

MECHANICAL ELECTRICAL & PLUMBING ENGINEERS

SPECIAL NOTES: (APPLICABLE TO THIS DRAWING ONLY)

@ PROVIDE NEW INVERTER DUTY FAN MOTOR FOR HCMS-RF-3. REFER TO SCHEDULE ON DRAWING M801 FOR SIZE.
@ PROVIDE NEW INVERTER DUTY FAN MOTOR FOR HCMS-SF-3. REFER TO SCHEDULE ON DRAWING M801 FOR SIZE.

@ REMOVE EXISTING TEMPERATURE SENSOR FOR THE AIR HANDLING UNIT. REMOVE ALL CONTROL WIRING OR PNEUMATIC TUBING BACK
TO MAIN ATC PANEL. PROVIDE COMBINATION DDC SPACE TEMPERATURE, HUMIDITY & CO2 SENSOR FOR EACH AIR HANDLING UNIT IN
SAME LOCATION AS EXISTING TEMPERATURE SENSOR.

@ PROVIDE DUCT-MOUNTED TEMPERATURE SENSOR. REFER TO AUTOMATIC CONTROLS DRAWINGS FOR ADDITIONAL INFORMATION.

(5) PROVIDE CEILING-MOUNTED SPACE OCCUPANCY SENSORS FOR AHU-3. COORDINATE SPACE OCCUPANCY SENSOR LOCATIONS WITH
EXISTING CEILING DEVICES. CONTRACTOR SHALL ADJUST SENSOR QUANTITY AND LOCATIONS BASED ON SENSOR RANGE.
(6) VFD SHALL BE WALL MOUNTED.

@ BALANCE THE AIRFLOW FOR ALL AIR INLETS AND OUTLETS TO THE DESIGN AIRFLOW RATES SHOWN ON THE ORIGINAL BUILDING
DRAWINGS. REFER TO DRAWING 1/M202 FOR THE DESIGN AIRFLOW RATES.
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(- \HOLLIFIELD STATION ES - PARTIAL FIRST FLOOR PLAN - MECHANICAL - DEMOLITION

SPECIAL NOTES: (APPLICABLE TO THIS DRAWING ONLY)

DRAWING NOTES: (APPLICABLE TO THIS DRAWING ONLY)

@ PROVIDE NEW INVERTER DUTY FAN MOTOR FOR HSES-RF-3. REFER TO SCHEDULE ON DRAWING M801 FOR SIZE.
@ PROVIDE NEW INVERTER DUTY FAN MOTOR FOR HSES-SF-3. REFER TO SCHEDULE ON DRAWING M801 FOR SIZE..

@ REMOVE EXISTING TEMPERATURE SENSOR FOR THE AIR HANDLING UNIT. REMOVE ALL CONTROL WIRING OR PNEUMATIC TUBING BACK
TO MAIN ATC PANEL. PROVIDE COMBINATION DDC SPACE TEMPERATURE, HUMIDITY & CO2 SENSOR FOR EACH AIR HANDLING UNIT IN
SAME LOCATION AS EXISTING TEMPERATURE SENSOR.

@ PROVIDE DUCT-MOUNTED TEMPERATURE SENSOR. REFER TO AUTOMATIC CONTROLS DRAWINGS FOR ADDITIONAL INFORMATION.

@ PROVIDE CEILING-MOUNTED SPACE OCCUPANCY SENSORS FOR AHU-3 AND ACU-2. COORDINATE SPACE OCCUPANCY SENSOR
LOCATIONS WITH EXISTING CEILING DEVICES. CONTRACTOR SHALL ADJUST SENSOR QUANTITY AND LOCATIONS BASED ON SENSOR
RANGE.

@ PROVIDE VFD IN NEMA-3R ENCLOSURE. VFD SHALL BE MOUNTED ON UNITSTRUT FRAMING ON ROOF. UNITSTRUT FRAMING SHALL BE
SUPPORTED BY EXISTING STRUCTURE.

@ MEASURE AND RECORD EXISTING AIRFLOWS OF ALL DOWNSTREAM AIR DEVICES PRIOR TO ANY DEMOLITION OR NEW WORK.
‘ REBALANCE EXISTING DOWNSTREAM AIR DEVICES TO PREVIOUSLY MEASURED AIR FLOW.

@ BALANCE THE AIRFLOW FOR ALL AIR INLETS AND OUTLETS TO THE DESIGN AIRFLOW RATES SHOWN ON THE ORIGINAL BUILDING
DRAWINGS. REFER TO DRAWING 2/M202 FOR THE DESIGN AIRFLOW RATES.

EX40x14 RA

EXMOTOR RF-2 ]
\E\Q 1

EXACU-2 ON
ROOF ABOVE

CAFETORIUM

EXMOTOR SF-Z\LQ

EX HWC—/

EXOED

EXISTING SHOWN WITH LIGHT WEIGHT LINE,
DEMOLITION SHOWN WITH HEAVY WEIGHT, DASHED LINE, ======--=
NEW WORK SHOWN WITH HEAVY WEIGHT LINE,

PROCEEDING WITH THE WORK.

5. ALL ITEMS THAT REQUIRE ACCESS FOR OPERATING, CLEANING, SERVICING, MAINTENANCE, AND CALIBRATION, SHALL BE EASILY AND
SAFELY ACCESSIBLE. EXAMPLES OF THESE ITEMS INCLUDE, BUT ARE NOT LIMITED TO: ALL TYPES OF VALVES, FILTERS, STRAINERS,
TRANSMITTERS, AND CONTROL DEVICES. PRIOR TO COMMENCING INSTALLATION WORK, REFER CONFLICTS BETWEEN THIS

REQUIREMENT AND CONTRACT DRAWINGS TO THE COR FOR RESOLUTION.

6. FORWORKABOVE SUSPENDED CEILINGS: CAREFULLY REMOVE CEILING TILES AND CEILING GRID AS REQUIRED. TEMPORARILY
RELOCATE AND PROTECT EXISTING LIGHTING FIXTURES AND OTHER DEVICES INSTALLED IN THE CEILING, SUCH AS PUBLIC ADDRESS
SPEAKERS, WIRELESS ACCESS POINTS, ETC. RELOCATE EXISTING ELECTRICAL POWER WIRING, CONDUITS, AND SPRINKLER PIPING
AS REQUIRED TO ACCOMMODATE THE WORK. UPON COMPLETION OF WORK ABOVE CEILING, PROVIDE A NEW CEILING GRID (EQUAL
TO CHICAGO METALLIC 200 SERIES, USG DONN BRAND DX, OR ARMSTRONG PRELUDE XL SERIES) AND NEW CEILING TILES (EQUAL TO
ARMSTRONG SCHOOL ZONE FINE FISSURED, CERTAINTEED FINE FISSURED HIGH NRC, OR UNITED STATES GYPSUM RADAR CLIMATE
PLUS HIGH NRC LAY-IN PANELS WITH HIGH MOISTURE AND HIGH HEAT RESISTANCE).

INFORMATION SHOWN ON THIS DRAWING PERTAINING TO EXISTING CONDITIONS HAS BEEN OBTAINED FROM AVAILABLE BUILDING
DRAWINGS OR GENERAL FIELD OBSERVATIONS AND MAY NOT INDICATE ACTUAL EXISTING CONDITIONS IN DETAIL OR DIMENSION.
EXISTING CONDITIONS ARE SHOWN IN AN APPROXIMATE WAY ONLY. THE CONTRACTOR SHALL BE RESPONSIBLE FOR DETERMINING
THE ACTUAL EXISTING CONDITIONS PRIOR TO FABRICATION OR PERFORMANCE OF ANY WORK. SHOULD CONDITIONS BE DISCOVERED
THAT PREVENT EXECUTION OF THE WORK AS INDICATED, OR THERE IS A QUESTION REGARDING SCOPE OF WORK OR LIMITS OF
DISTURBANCE, THE CONTRACTOR SHALL IMMEDIATELY NOTIFY THE COR IN WRITING AND AWAIT WRITTEN DIRECTION BEFORE
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SPECIAL NOTES: (APPLICABLE TO THIS DRAWING ONLY) DRAWING NOTES: (APPLICABLE TO THIS DRAWING ONLY)

EXISTING SHOWN WITH LIGHT WEIGHT LINE,

DEMOLITION SHOWN WITH HEAVY WEIGHT, DASHED LINE, ======--= owa rd
NEW WORK SHOWN WITH HEAVY WEIGHT LINE, ——
@ REMOVE EXISTING TEMPERATURE SENSOR FOR THE AIR HANDLING UNIT. REMOVE ALL CONTROL WIRING OR PNEUMATIC TUBING BACK

TO MAIN ATC PANEL. PROVIDE COMBINATION DDC SPACE TEMPERATURE, HUMIDITY & CO2 SENSOR FOR EACH AIR HANDLING UNIT IN INFORMATION SHOWN ON THIS DRAWING PERTAINING TO EXISTING CONDITIONS HAS BEEN OBTAINED FROM AVAILABLE BUILDING o u n ty
SAME LOCATION AS EXISTING TEMPERATURE SENSOR. DRAWINGS OR GENERAL FIELD OBSERVATIONS AND MAY NOT INDICATE ACTUAL EXISTING CONDITIONS IN DETAIL OR DIMENSION. Public School System

@ PROVIDE CEILING-MOUNTED SPACE OCCUPANCY SENSORS FOR AHU-3. COORDINATE SPACE OCCUPANCY SENSOR LOCATIONS WITH Eﬁ?ﬂgf&fﬁg:gﬁgg égﬁg”%:l\g II!,\IR/-I\géA\ ?gi?émg%\gﬁ ggr\lil-EYlQI:TgIEI\/(I: IS\INCTS gg&?\l@?\%ﬁkBSEH%EJSLPDOC,)\‘OSII\I%LIEIEJﬁE gET[I)ElggMO[\i/lESED
EXISTING CEILING DEVICES. CONTRACTOR SHALL ADJUST SENSOR QUANTITY AND LOCATIONS BASED ON SENSOR RANGE.

THAT PREVENT EXECUTION OF THE WORK AS INDICATED, OR THERE IS A QUESTION REGARDING SCOPE OF WORK OR LIMITS OF

@ PROVIDE NEW INVERTER DUTY FAN MOTOR FOR MWMS-SF-5. REFER TO SCHEDULE ON DRAWING M801 FOR SIZE.
@ PROVIDE DUCT-MOUNTED TEMPERATURE SENSOR. REFER TO AUTOMATIC CONTROLS DRAWINGS FOR ADDITIONAL INFORMATION.

@ BALANCE THE AIRFLOW FOR ALL AIR INLETS AND OUTLETS TO THE DESIGN AIRFLOW RATES SHOWN ON THE ORIGINAL BUILDING DISTURBANCE, THE CONTRACTOR SHALL IMMEDIATELY NOTIFY THE COR IN WRITING AND AWAIT WRITTEN DIRECTION BEFORE
DRAWINGS. REFER TO DRAWING 3/M202 FOR THE DESIGN AIRFLOW RATES. PROCEEDING WITH THE WORK.
@ VFD SHALL BE WALL MOUNTED. 5. ALLITEMS THAT REQUIRE ACCESS FOR OPERATING, CLEANING, SERVICING, MAINTENANCE, AND CALIBRATION, SHALL BE EASILY AND

SAFELY ACCESSIBLE. EXAMPLES OF THESE ITEMS INCLUDE, BUT ARE NOT LIMITED TO: ALL TYPES OF VALVES, FILTERS, STRAINERS,
TRANSMITTERS, AND CONTROL DEVICES. PRIOR TO COMMENCING INSTALLATION WORK, REFER CONFLICTS BETWEEN THIS ENR 1 DA ] \/ I S
REQUIREMENT AND CONTRACT DRAWINGS TO THE COR FOR RESOLUTION.

6. FOR WORK ABOVE SUSPENDED CEILINGS: CAREFULLY REMOVE CEILING TILES AND CEILING GRID AS REQUIRED. TEMPORARILY Consulting Engineers
RELOCATE AND PROTECT EXISTING LIGHTING FIXTURES AND OTHER DEVICES INSTALLED IN THE CEILING, SUCH AS PUBLIC ADDRESS
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SPECIAL NOTES: (APPLICABLE TO THIS DRAWING ONLY)

DRAWING NOTES: (APPLICABLE TO THIS DRAWING ONLY)

@ PROVIDE NEW INVERTER DUTY FAN MOTOR FOR OMHS-SF-4. REFER TO SCHEDULE ON DRAWING M801 FOR SIZE.
@ PROVIDE DUCT-MOUNTED TEMPERATURE SENSOR. REFER TO AUTOMATIC CONTROLS DRAWINGS FOR ADDITIONAL INFORMATION.

@ REMOVE EXISTING TEMPERATURE SENSOR FOR THE AIR HANDLING UNIT. REMOVE ALL CONTROL WIRING OR PNEUMATIC TUBING BACK
TO MAIN ATC PANEL. PROVIDE COMBINATION DDC SPACE TEMPERATURE, HUMIDITY & CO2 SENSOR FOR EACH AIR HANDLING UNIT IN
SAME LOCATION AS EXISTING TEMPERATURE SENSOR.

@ PROVIDE CEILING-MOUNTED SPACE OCCUPANCY SENSORS FOR AHU-3. COORDINATE SPACE OCCUPANCY SENSOR LOCATIONS WITH
EXISTING CEILING DEVICES. CONTRACTOR SHALL ADJUST SENSOR QUANTITY AND LOCATIONS BASED ON SENSOR RANGE.

@ VFD SHALL BE MOUNTED ON UNITSTRUT FRAMING. UNITSTRUT FRAMING SHALL BE SUPPORTED BY EXISTING STRUCTURE.

@ BALANCE THE AIRFLOW FOR ALL AIR INLETS AND OUTLETS TO THE DESIGN AIRFLOW RATES SHOWN ON THE ORIGINAL BUILDING
DRAWINGS. REFER TO DRAWING 4/M202 FOR THE DESIGN AIRFLOW RATES.
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INFORMATION SHOWN ON THIS DRAWING PERTAINING TO EXISTING CONDITIONS HAS BEEN OBTAINED FROM AVAILABLE BUILDING
DRAWINGS OR GENERAL FIELD OBSERVATIONS AND MAY NOT INDICATE ACTUAL EXISTING CONDITIONS IN DETAIL OR DIMENSION.
EXISTING CONDITIONS ARE SHOWN IN AN APPROXIMATE WAY ONLY. THE CONTRACTOR SHALL BE RESPONSIBLE FOR DETERMINING
THE ACTUAL EXISTING CONDITIONS PRIOR TO FABRICATION OR PERFORMANCE OF ANY WORK. SHOULD CONDITIONS BE DISCOVERED
THAT PREVENT EXECUTION OF THE WORK AS INDICATED, OR THERE IS A QUESTION REGARDING SCOPE OF WORK OR LIMITS OF
DISTURBANCE, THE CONTRACTOR SHALL IMMEDIATELY NOTIFY THE COR IN WRITING AND AWAIT WRITTEN DIRECTION BEFORE

PROCEEDING WITH THE WORK.

ALL ITEMS THAT REQUIRE ACCESS FOR OPERATING, CLEANING, SERVICING, MAINTENANCE, AND CALIBRATION, SHALL BE EASILY AND
SAFELY ACCESSIBLE. EXAMPLES OF THESE ITEMS INCLUDE, BUT ARE NOT LIMITED TO: ALL TYPES OF VALVES, FILTERS, STRAINERS,
TRANSMITTERS, AND CONTROL DEVICES. PRIOR TO COMMENCING INSTALLATION WORK, REFER CONFLICTS BETWEEN THIS

REQUIREMENT AND CONTRACT DRAWINGS TO THE COR FOR RESOLUTION.

FOR WORK ABOVE SUSPENDED CEILINGS: CAREFULLY REMOVE CEILING TILES AND CEILING GRID AS REQUIRED. TEMPORARILY
RELOCATE AND PROTECT EXISTING LIGHTING FIXTURES AND OTHER DEVICES INSTALLED IN THE CEILING, SUCH AS PUBLIC ADDRESS
SPEAKERS, WIRELESS ACCESS POINTS, ETC. RELOCATE EXISTING ELECTRICAL POWER WIRING, CONDUITS, AND SPRINKLER PIPING
AS REQUIRED TO ACCOMMODATE THE WORK. UPON COMPLETION OF WORK ABOVE CEILING, PROVIDE A NEW CEILING GRID (EQUAL
TO CHICAGO METALLIC 200 SERIES, USG DONN BRAND DX, OR ARMSTRONG PRELUDE XL SERIES) AND NEW CEILING TILES (EQUAL TO
ARMSTRONG SCHOOL ZONE FINE FISSURED, CERTAINTEED FINE FISSURED HIGH NRC, OR UNITED STATES GYPSUM RADAR CLIMATE
PLUS HIGH NRC LAY-IN PANELS WITH HIGH MOISTURE AND HIGH HEAT RESISTANCE).
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SPECIAL NOTES: (APPLICABLE TO THIS DRAWING ONLY)

DRAWING NOTES: (APPLICABLE TO THIS DRAWING ONLY)

@ REMOVE EXISTING TEMPERATURE SENSOR FOR THE AIR HANDLING UNIT. REMOVE ALL CONTROL WIRING OR PNEUMATIC TUBING BACK
TO MAIN ATC PANEL. PROVIDE COMBINATION DDC SPACE TEMPERATURE, HUMIDITY & CO2 SENSOR FOR EACH AIR HANDLING UNIT IN

SAME LOCATION AS EXISTING TEMPERATURE SENSOR.

@ PROVIDE DUCT-MOUNTED TEMPERATURE SENSOR. REFER TO AUTOMATIC CONTROLS DRAWINGS FOR ADDITIONAL INFORMATION.

@ PROVIDE CEILING-MOUNTED SPACE OCCUPANCY SENSORS FOR AHU-3. COORDINATE SPACE OCCUPANCY SENSOR LOCATIONS WITH
EXISTING CEILING DEVICES. CONTRACTOR SHALL ADJUST SENSOR QUANTITY AND LOCATIONS BASED ON SENSOR RANGE.

@ BALANCE THE AIRFLOW FOR ALL AIR INLETS AND OUTLETS TO THE DESIGN AIRFLOW RATES SHOWN ON THE ORIGINAL BUILDING

DRAWINGS. REFER TO DRAWING 1/M203 FOR THE DESIGN AIRFLOW RATES.

EXISTING SHOWN WITH LIGHT WEIGHT LINE,
DEMOLITION SHOWN WITH HEAVY WEIGHT, DASHED LINE, —-=====--=
NEW WORK SHOWN WITH HEAVY WEIGHT LINE,

B L~

PROCEEDING WITH THE WORK.

REQUIREMENT AND CONTRACT DRAWINGS TO THE COR FOR RESOLUTION.

INFORMATION SHOWN ON THIS DRAWING PERTAINING TO EXISTING CONDITIONS HAS BEEN OBTAINED FROM AVAILABLE BUILDING
DRAWINGS OR GENERAL FIELD OBSERVATIONS AND MAY NOT INDICATE ACTUAL EXISTING CONDITIONS IN DETAIL OR DIMENSION.
EXISTING CONDITIONS ARE SHOWN IN AN APPROXIMATE WAY ONLY. THE CONTRACTOR SHALL BE RESPONSIBLE FOR DETERMINING
THE ACTUAL EXISTING CONDITIONS PRIOR TO FABRICATION OR PERFORMANCE OF ANY WORK. SHOULD CONDITIONS BE DISCOVERED
THAT PREVENT EXECUTION OF THE WORK AS INDICATED, OR THERE IS A QUESTION REGARDING SCOPE OF WORK OR LIMITS OF
DISTURBANCE, THE CONTRACTOR SHALL IMMEDIATELY NOTIFY THE COR IN WRITING AND AWAIT WRITTEN DIRECTION BEFORE

5. ALL ITEMS THAT REQUIRE ACCESS FOR OPERATING, CLEANING, SERVICING, MAINTENANCE, AND CALIBRATION, SHALL BE EASILY AND
SAFELY ACCESSIBLE. EXAMPLES OF THESE ITEMS INCLUDE, BUT ARE NOT LIMITED TO: ALL TYPES OF VALVES, FILTERS, STRAINERS,
TRANSMITTERS, AND CONTROL DEVICES. PRIOR TO COMMENCING INSTALLATION WORK, REFER CONFLICTS BETWEEN THIS

6. FORWORKABOVE SUSPENDED CEILINGS: CAREFULLY REMOVE CEILING TILES AND CEILING GRID AS REQUIRED. TEMPORARILY
RELOCATE AND PROTECT EXISTING LIGHTING FIXTURES AND OTHER DEVICES INSTALLED IN THE CEILING, SUCH AS PUBLIC ADDRESS
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MINIMUM 24" BEFORE TAKE-OFFS,
FITTINGS, ETC.

FLOW SWITCH
AIR FLOW /
T
B \ _ / | /
I r—= r—=1
- | | | | -

L__J \ L_\_J
\ —ACCESSDOOR
HEATER

HEATER TERMINAL BOX

MINIMUM 48" FROM
TAKE-OFFS, FITTINGS, ETC.

AS REQUIRED FOR ACCESS AND

CODE COMPLIANCE\

NOTES:
1. TRANSITIONS TO AND FROM THE DUCT HEATER SHALL NOT EXCEED 15-DEGREES.

ELECTRIC DUCT HEATER
ROUND DUCT—\
== ARFLOW 9
15° MAX ‘

NOTES:

1. FOR AIR FLOW IN OPPOSITE DIRECTION, TRANSITION COLLAR
SHALL OVERLAP EXTERIOR OR ROUND DUCT.

PROVIDE SWING
FITTINGS IN RUNOUTS

1/2" BYPASS (N.C

HEATING RETURN MANUAL AIR VENT. /l/ 15° MAX
SHALL BE INSTALLED
HEATING SUPPLY\ ON THE HS OR HR ACCESS DOOR
S PIPE, WHICHEVER IS e
THE HIGHEST POINT

Fo————- |> -HR

' x

L r—<1 MINIMUM 24"

e 2 T STRAIGHT DUCT
T B BEFORE TAKE-OFFS,
i FITTINGS, ETC.

|

| colL

b — -

/ ‘ DUCT INLET/OUTLET
=] p— / SHALL MATCH COIL
SRR DIMENSIONS
) | L__J \
) = |
CONTROL VALVE, SEE SUPPLY AR
SCHEDULE FOR TYPE.
~ 1
OUTLET AT TOP OF COIL
/l, 15° MAX
NOTES:
1. MAINTAIN VALVESC A YAND { B )TO UNIT CLOSED AND BYPASS VALVE(C ) OPEN UNTIL

PIPING SYSTEM HAS BEEN CLEANED AND FLUSHED AS SPECIFIED AFTER FINAL FLUSHING
CLOSE BYPASS VALVE@ AND OPEN VALVES @ AND TO UNIT.
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	230553 Identification for Mechanical Ductwork
	A. Metal Nameplates for Equipment:
	B. Plastic Nameplates for Equipment:
	C. Fasteners: Stainless steel rivets or self-tapping screws.
	D. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	E. Nameplate Content: Include equipment's Drawing designation or unique equipment number.
	F. Manufacturers:  Brady, Brimar Industries, Craftmark Pipe Markers, Kolbi Pipe Markers, Seton.
	A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8-inch thick, with predrilled holes for attachment hardware.
	B. Maximum Temperature: Able to withstand temperatures of up to 160 degrees F.
	C. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4-inch.
	D. Minimum Letter Size: 1/2-inch for name of units for viewing distances of up to 72 inches, and proportionately larger lettering for greater viewing distances. Include secondary lettering two-thirds to three-fourths the size of principal lettering.
	E. Fasteners: Stainless steel rivets or self-tapping screws.
	F. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	G. Arc-Flash Warning Signs: Provide arc-flash warning signs in locations and with content in accordance with requirements of OSHA and NFPA 70E, and other applicable codes and standards.
	H. Label Content: Include caution and warning information plus emergency notification instructions.
	I. Manufacturers: Brady, Brimar Industries, Craftmark Pipe Markers, Seton.
	A. Preprinted, color coded duct labels, with lettering indicating service and showing flow direction in accordance with ASME A13.1 and ANSI Z535.1.
	B. Self-Adhesive Duct Labels: Printed plastic with contact-type, permanent-adhesive backing.
	C. Duct Label Contents: Include identification of ductwork service. Also include:
	A. Preprinted accident-prevention tags of plasticized card stock with matte finish suitable for writing.
	B. Manufacturers: Brady, Craftmark Pipe Markers, Kolbi Pipe Markers, Seton.
	3.1 PREPARATION
	Clean ductwork and equipment surfaces of incompatible primers, paints, and encapsulants, as well as dirt, oil, grease, release agents, and other substances that could impair bond of identification devices.

	3.2 INSTALLATION, GENERAL REQUIREMENTS
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install identifying devices before installing acoustical ceilings and similar concealment.
	D. Locate identifying devices so that they are readily visible from the point of normal approach.
	E. Protect finished identification to ensure that markings are clear and legible when project is turned over to the County.

	3.3 INSTALLATION OF EQUIPMENT NAMEPLATES, WARNING SIGNS, AND WARNING  LABELS
	A. Permanently fasten nameplates, signs, and labels on each item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.
	C. Designate which items are main or standby.
	D. Equipment requiring identification:
	E. Electrical Items:  Identify disconnect switches, starting devices, controls, control switches, pushbutton stations with nameplates.
	F. Arc-Flash Warning Signs: Provide arc-flash warning signs on electrical disconnects and other equipment where are-flash hazard exists, as indicated on Drawings, and in accordance with requirements of OSHA and NFPA 70E, and other applicable codes and standards.

	3.4 INSTALLATION OF DUCT LABELS
	A. Install self-adhesive duct labels showing service and flow direction with permanent adhesive on air ducts.
	B. Duct-Label Locations: Locate duct labels where new ductwork is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:

	3.5 INSTALLATION OF WARNING TAGS
	A. Warning Tag Color: Black letters on an ANSI Z535.1 safety-yellow background.
	B. Attach warning tags, with proper message, to equipment and other items where applicable.


	230593 Testing, Adjust & Bal_0
	230700 Mech Insulation_0
	E. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of equipment, ducts and fittings, and piping including fittings, valves, and specialties.
	F. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by insulation material manufacturer.
	G. Install insulation with least number of joints practical.
	M. Mix insulating cements with clean potable water.
	N. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	O. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	P. Install multiple layers of insulation with longitudinal and end seams staggered.
	Q. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	R. Keep insulation materials dry during storage, application, and finishing. Replace insulation materials that become wet.
	S. Cut insulation in a manner to avoid compressing insulation.
	T. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal movement.
	U. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints.
	V. Penetrations
	1. Roof and Aboveground Exterior Wall Penetrations:  Install insulation continuously through penetrations.
	2. Non-Fire Rated Interior Floor, Wall and Partition Penetrations:  Install insulation continuously through floors, walls and partitions.
	3. Fire-Rated Floor, Wall and Partition Penetrations:
	a. Terminate insulation at fire damper sleeves and externally insulate damper sleeves to match adjacent insulation.  Overlap duct insulation at least 2 inches.


	230923 HVAC Instr & Controls_0
	B. Application Specific Controllers
	C. Trending

	232000 Building Services Piping_0
	232923 Variable Frequency Drives_0
	1.5 INFORMATIONAL SUBMITTALS
	A. Harmonic Analysis Report: Provide Project-specific calculations and manufacturer's statement of compliance with IEEE 519.
	B. Operation and Maintenance Data: For VFDs to include in emergency, operation, and maintenance manuals.
	C. Submit with Material and Equipment List, variable speed drive manufacturer and name of local service organization located within 50 miles of this site which can provide 24-hour complete system service, and which stocks spare parts for this equipment.
	2.1 SYSTEM DESCRIPTION
	A. General Requirements for VFDs:
	B. Application: variable torque.
	C. VFD Description:
	1. For HVAC application variable-frequency drive, consisting of power converter that employs pulse-width-modulated inverter, factory built and tested in an enclosure, with integral disconnecting means and overcurrent and overload protection; listed and labeled by an NRTL as a complete unit; arranged to provide self-protection, protection, and variable-speed control of one or more three-phase induction motors by adjusting output voltage and frequency.
	c. VFD shall provide an adjustable AC voltage and frequency output for stepless motor control from 10 to 105 percent of base speed.  Drive shall be constant voltage source (PWM inverter) type.  Current source inverters (SCR's and companion communication circuits) are not acceptable.  A regulator shall control converter and inverter functions and interface with external speed commands.  Control functions and user interface functions shall be completely isolated from all line voltage components by protective barriers.
	D. Design and Rating: Match load type, such as fans; and type of connection used between motor and load such as direct or through a power-transmission connection.
	1. VFD shall have same horsepower as the motor it serves.
	E. Output Rating: Three phase; 10 to 60 Hz, with voltage proportional to frequency throughout voltage range; maximum voltage equals input voltage.
	F. Unit Operating Requirements:
	G. Inverter Logic: Microprocessor based, 32 bit, isolated from all power circuits minimum.
	H. Isolated Control Interface: Allows VFDs to follow remote-control signal over a minimum 40:1 speed range.
	I. Internal Adjustability Capabilities:
	J. Self-Protection and Reliability Features:
	K. Automatic Reset/Restart: Attempt three restarts after drive fault or on return of power after an interruption and before shutting down for manual reset or fault correction; adjustable delay time between restart attempts.
	L. Bidirectional Autospeed Search: Capable of starting VFD into rotating loads spinning in either direction and returning motor to set speed in proper direction, without causing damage to drive, motor, or load.
	M. Torque Boost: Automatically varies starting and continuous torque to at least 1.5 times the minimum torque to ensure high-starting torque and increased torque at slow speeds.
	N. Motor Temperature Compensation at Slow Speeds: Adjustable current fall-back based on output frequency for temperature protection of self-cooled, fan-ventilated motors at slow speeds.
	O. VFD shall allow soft start at the motor it serves.
	P. Integral Input Disconnecting Means and OCPD:  UL 489 thermal magnetic or cast breaker.

	2.2 CONTROLS AND INDICATION
	A. Status Lights: Door-mounted LED or LCD indicators displaying the following conditions:
	B. Panel-Mounted Operator Station: Manufacturer's standard front-accessible, sealed keypad and plain-English-language digital display for programming and fault diagnostics (alphanumeric codes are not acceptable); allows complete programming, program copying, operating, monitoring, and diagnostic capability.
	C. Historical Logging Information and Displays:
	a. Clock shall have a battery backup with 10 years minimum life span.
	D. Door-mounted LED or LCD display and additional readout required, but not limited to:
	E. Control Signal Interfaces:
	F. PID Control Interface: Provides closed-loop set point, differential feedback control in response to dual feedback signals. Allows for closed-loop control of fans and pumps for pressure, flow, or temperature regulation.
	G. Interface with DDC System for HVAC: Factory-installed hardware and software shall interface with DDC system for HVAC to monitor, control, display, and record data for use in processing reports. VFD settings shall be retained within VFD's nonvolatile memory and is not dependent on battery power.

	2.3 LINE CONDITIONING AND FILTERING
	A. Input Line Conditioning: Based on the manufacturer's harmonic analysis study and report, provide input filtering, as required, to limit total demand (harmonic current) distortion and total harmonic voltage demand at the defined point of common coupling to meet IEEE 519 recommendations.
	1. VFD shall have internal swinging (non-linear) chokes providing impedance equivalent to 5 percent to reduce harmonics to the power line.  The 5 percent impedance may be from dual (positive and negative DC bus) chokes or 5 percent swinging AC line chokes.
	B. EMI/RFI Filtering: CE marked; certify compliance with IEC 61800-3 for Category C2.  Second environment (Category C3, C4) is not acceptable.

	2.4 BYPASS SYSTEMS
	A. Bypass Operation: Safely transfers motor between power converter output and bypass circuit, manually, automatically, or both. Selector switches set modes and indicator lights indicate mode selected. Unit is capable of stable operation (starting, stopping, and running) with motor completely disconnected from power converter.
	B. Bypass Mode: Field-selectable automatic or manual, allows local and remote transfer between power converter and bypass contactor and retransfer, either via manual operator interface or automatic-control system feedback.
	C. Bypass Controller: Three-contactor-style bypass allows motor operation via the power converter or the bypass controller; with input isolating switch and barrier arranged to isolate the power converter input and output and permit safe testing and troubleshooting of the power converter, both energized and de-energized, while motor is operating in bypass mode.
	D. Bypass Contactor Configuration:  Full-voltage (across-the-line) type.

	2.5 ADDITIONAL FEATURES
	A. Sleep Function: Senses a minimal deviation of a feedback signal and stops the motor. On an increase in speed-command signal deviation, VFD resumes normal operation.
	B. Motor Preheat Function: Preheats motor when idle to prevent moisture accumulation in the motor.
	C. Communication Port: RS-232 port, USB 2.0 port, or equivalent connection capable of connecting a printer and a notebook computer.
	D. Remote Indicating Circuit Terminals:  Make selection, controller status and controller fault.

	2.6 ENCLOSURES
	A. VFD Enclosures: NEMA 250, to comply with environmental conditions at installed location.
	B. Isolate high voltage components within the enclosure with steel covers.
	2.7 ACCESSORIES
	A. Control Relays: Auxiliary and adjustable solid-state time-delay relays.
	B. Phase-Failure, Phase-Reversal, and Undervoltage and Overvoltage Relays: Solid-state sensing circuit with isolated output contacts for hard-wired connections. Provide adjustable undervoltage, overvoltage, and time-delay settings.
	C. Supplemental Digital Meters:
	D. Breather and drain assemblies, to maintain interior pressure and release condensation in NEMA 250, Type 12 enclosures installed outdoors or in unconditioned interior spaces subject to humidity and temperature swings.
	E. Space heaters, with NC auxiliary contacts, to mitigate condensation in NEMA 250, Type 12 enclosures installed outdoors or in unconditioned interior spaces subject to humidity and temperature swings.
	F. Cooling Fan and Exhaust System: For NEMA 250, Type 1, Type 12; UL 508 component recognized: Supply fan, with composite intake and exhaust grills and filters; 120 V ac; obtained from integral CPT.
	G. Spare control-wiring terminal blocks; wired.

	2.8 SOURCE QUALITY CONTROL
	A. Testing: Test and inspect VFDs according to requirements in NEMA ICS 61800-2.
	B. VFDs will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.
	2.9 MANUFACTURERS
	ABB, Cutler-Hammer.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas, surfaces, and substrates to receive VFDs, with Installer present, for compliance with requirements for installation tolerances, and other conditions affecting performance of the Work.
	B. Examine VFD before installation. Reject VFDs that are wet, moisture damaged, or mold damaged.
	C. Examine roughing-in for conduit systems to verify actual locations of conduit connections before VFD installation.
	D. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	E. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Wall-Mounting Controllers: Install with tops at uniform height and with disconnect operating handles not higher than 60 inches above finished floor, unless otherwise indicated, and by bolting units to wall or mounting on lightweight structural-steel channels bolted to wall.  Verify the adequacy of the wall construction to support the weight of the VFD.
	B. Suspended Controllers: Install according to manufacturer recommendations providing channel supports supported from structure above ceiling.
	C. Free-standing Controllers:  In cases where the wall cannot support the VFD or is not near a wall, provide channel supports extending from floor to structural ceiling.
	C. Floor-Mounting Controllers: Install VFDs on 4-inch nominal thickness concrete base.
	D. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	E. Comply with NECA 1.

	3.3 CONTROL WIRING INSTALLATION
	A. Install wiring between VFDs and remote devices and facility's central-control system.  Coordinate with Electrical Contractor.


	1. For drives remotely located from the motor served, provide the necessary devices when the distance exceeds the manufacturer's recommended standard maximum.
	B. Bundle, train, and support wiring in enclosures.    Install wiring to the drive and from the drive, each in their own separate conduits.
	1. Control wiring shall be in conduits separate from power wiring conduits.
	C. Connect automatic-control devices where applicable.
	3.4 IDENTIFICATION
	A. Identify VFDs, components, and control wiring.
	B. Operating Instructions: Frame printed operating instructions for VFDs, including control sequences and emergency procedures. Fabricate frame of finished metal, and cover instructions with clear acrylic plastic. Mount on front of VFD units.

	3.5 FIELD QUALITY CONTROL
	A. Perform tests and inspections with the assistance of a factory-authorized service representative.
	B. Acceptance Testing Preparation:
	C. Tests and Inspections:
	D. VFDs will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.  Include notation of deficiencies detected, remedial action taken, and observations made after remedial action.

	3.6 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.

	3.7 ADJUSTING
	A. Program microprocessors for required operational sequences, status indications, alarms, event recording, and display features. Clear events memory after final acceptance testing and prior to Substantial Completion.
	B. Set field-adjustable switches, auxiliary relays, time-delay relays, timers, and overload-relay pickup and trip ranges.
	C. Adjust the trip settings of instantaneous-only circuit breakers and thermal-magnetic circuit breakers with adjustable, instantaneous trip elements. Initially adjust to 6 times the motor nameplate full-load amperes and attempt to start motors several times, allowing for motor cool-down between starts. If tripping occurs on motor inrush, adjust settings in increments until motors start without tripping. Do not exceed 8 times the motor full-load amperes (or 11 times for NEMA Premium Efficient motors if required). Where these maximum settings do not allow starting of a motor, notify Contracting Officer’s Represwentative before increasing settings.
	D. Set the taps on reduced-voltage autotransformer controllers.

	3.8 PROTECTION
	A. Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's written instructions until controllers are ready to be energized and placed into service.
	B. Replace VFDs whose interiors have been exposed to water or other liquids prior to Substantial Completion.

	3.9 DEMONSTRATION
	A. Engage a factory-authorized service representative to train County's maintenance personnel to adjust, operate, reprogram, and maintain VFDs for two hours.
	1. System concepts.
	2. Basic operating instructions.
	3. Basic troubleshooting instructions.
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	260050 - COMMON WORK RESULTS FOR ELECTRICAL_0
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 DESCRIPTION OF WORK
	A. Requirements of this Section are applicable to work in Division 26.
	B. Contract Documents
	C. Scope
	D. Definitions: The following are definitions of terms and expressions used in Divisions 26.

	1.3 QUALITY ASSURANCE
	A. Regulations:  Comply with regulations of NFPA, state, county, and municipal building ordinances, and other applicable codes and regulations.
	B. Provide UL label on electric powered equipment or certification that equipment has been tested by a testing agency approved by the local authority as equivalent in safety to UL labeled equipment.
	C. Material and Equipment Requirements
	D. Workmanship

	1.4 COORDINATION
	A. Coordinate arrangement, mounting, and support of electrical equipment as follows:
	B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	C. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or otherwise concealed.
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 7 Section "Penetration Firestopping."

	1.5 SHOP DRAWINGS AND SUBMITTALS
	A. Refer to Division 01 for complete requirements.
	B. Submit all products for a single specification section as a complete submittal. All products specified within a division shall be included, otherwise submittal will be returned as incomplete.
	C. Clearly mark submittals to indicate actual intended products to be utilized. Marks may include highlighting, circling, boxing, checking, etc. Do not provide submittal data which lists multiple product’s options and features without clearly indicating which data applies to the products intended to be used on project.
	D. Coordinate drawings and data before submitting and certify that provisions of the contract documents have been met.
	E. Call attention, in writing, to deviations from contract requirements.
	F. Do not fabricate, deliver to site, or install items requiring shop drawing review, until the review has been completed by the Engineer and the shop drawing has been marked to indicate "No Exception Taken" or "Make Corrections Noted."
	G. Use only final or corrected drawings and data for construction. This includes all Addendums, Architectural Supplemental Information (ASIs), and Change Bulletins.
	H. The Engineer’s review of submittals shall not be construed as a complete check, but will indicate only that the general method of construction, materials, detailing and other information are satisfactory.  Approval will not relieve the Contractor of the responsibility for any error which may exist, as the Contractor under the requirements of this contract is responsible for dimensions, the design of adequate connections and details, and the satisfactory construction of all work.


	PART 2 -  PRODUCTS (NOT USED)
	PART 3 -  EXECUTION
	3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
	A. Comply with NECA 1.
	B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounted items.
	C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and install components and equipment to provide maximum possible headroom consistent with these requirements.
	D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both electrical equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minimum interference with other items in the vicinity.
	E. Right of Way:  Give to piping systems installed at a required slope.
	F. Conditions of Occupancy

	3.2 FIRESTOPPING
	A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical installations to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division 7 Section "Penetration Firestopping."



	260519 - Low-Voltage Electrical Power Conductors and Cables_0
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data:

	1.3 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.


	PART 2 -  PRODUCTS
	2.1 COPPER BUILDING WIRE
	A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with an overall insulation layer or jacket, or both, rated 600 V or less.
	B. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	C. Standards:
	D. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8 for stranded conductors.
	E. Conductor Insulation:

	2.2 CONNECTORS AND SPLICES
	A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material, type, and class for application and service indicated; listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and use.
	B. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
	C. Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set screws, designed to connect conductors specified in this Section.
	D. Lugs: One piece, seamless, designed to terminate conductors specified in this Section.


	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Branch Circuits:

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN/THWN-2, single conductors in raceway.

	3.3 INSTALLATION, GENERAL
	A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.
	B. Complete raceway installation between conductor and cable termination points in accordance with Section 260533.13 "Conduits for Electrical Systems" prior to pulling conductors and cables.
	C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	E. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

	3.4 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values. If manufacturer's torque values are not indicated, use those specified in UL 486A-486B.
	B. Make splices, terminations, and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	C. Wiring at Outlets: Install conductor at each outlet, with at least 12 inch of slack.

	3.5 IDENTIFICATION
	A. Identify and color-code conductors and cables according to Section 260553 "Identification for Electrical Systems."
	B. Identify each spare conductor at each end with identity number and location of other end of conductor, and identify as spare conductor.

	3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and Cabling."

	3.7 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly according to Section 078413 "Penetration Firestopping."



	260526 - Grounding and Bonding for Electrical Systems_0
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data:


	PART 2 -  PRODUCTS
	2.1 GROUNDING AND BONDING CONDUCTORS
	A. Equipment Grounding Conductor:
	B. ASTM - Bare Copper Grounding and Bonding Conductor:

	2.2 GROUNDING AND BONDING CONNECTORS
	A. Source Limitations: Obtain products from single manufacturer.
	B. Performance Criteria:


	PART 3 -  EXECUTION
	3.1 SELECTION OF GROUNDING AND BONDING CONDUCTORS
	A. Conductors: Install solid conductor for 8 AWG and smaller, and stranded conductors for 6 AWG and larger unless otherwise indicated.

	3.2 SELECTION OF CONNECTORS
	A. Conductor Terminations and Connections:

	3.3 INSTALLATION
	A. Comply with manufacturer's published instructions.
	B. Special Techniques:

	3.4 PROTECTION
	A. After installation, protect grounding and bonding cables and equipment from construction activities. Remove and replace items that are contaminated, defaced, damaged, or otherwise caused to be unfit for use prior to acceptance by Owner.



	260529 - Hangers and Supports for Electrical Systems_0
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:


	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32 inch diameter holes at a maximum of 8 inch on center in at least one surface.
	B. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	C. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for nonarmored electrical conductors or cables in riser conduits. Plugs must have number, size, and shape of conductor gripping pieces as required to suit individual conductors or cables supported. Body must be made of malleable iron.
	D. Structural Steel for Fabricated Supports and Restraints: ASTM A36/A36M steel plates, shapes, and bars; black and galvanized.
	E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their supports to building surfaces include the following:


	PART 3 -  EXECUTION
	3.1 SELECTION
	A. Comply with the following standards for selection and installation of hangers and supports, except where requirements on Drawings or in this Section are stricter:
	B. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping materials and installation for penetrations through fire-rated walls, ceilings, and assemblies.
	C. Comply with requirements for raceways specified in Section 260533.13 "Conduits for Electrical Systems."
	D. Comply with requirements for boxes specified in Section 260533.16 "Boxes and Covers for Electrical Systems."
	E. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2 inch and smaller raceways serving branch circuits and communication systems above suspended ceilings, and for fastening raceways to trapeze supports.

	3.2 INSTALLATION OF SUPPORTS
	A. Comply with NECA NEIS 101 for installation requirements except as specified in this article.
	B. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits. Minimum static design load used for strength determination must be weight of supported components plus 200 lb.
	C. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	D. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for reinforcing bars.

	3.3 PAINTING
	A. Touchup:
	B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A780.



	260533.13 - Conduits for Electrical Systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Products Installed, but Not Furnished, under This Section:

	1.2 DEFINITIONS
	A. Conduit: A structure containing one or more duct raceways.
	B. Duct Raceway: A single enclosed raceway for conductors or cable.

	1.3 ACTION SUBMITTALS
	A. Product Data:


	PART 2 -  PRODUCTS
	2.1 TYPE EMT-S DUCT RACEWAYS AND ELBOWS
	A. Performance Criteria:
	B. Source Quality Control:
	C. UL FJMX - Steel Electrical Metal Tubing (EMT-S) and Elbows:

	2.2 TYPE ERMC-A DUCT RACEWAYS, ELBOWS, COUPLINGS, AND NIPPLES
	A. Performance Criteria:
	B. Source Quality Control:
	C. UL DYWV - Aluminum Electrical Rigid Metal Conduit (ERMC-A), Elbows, Couplings, and Nipples:

	2.3 TYPE FMC-S DUCT RACEWAYS
	A. Performance Criteria:
	B. Source Quality Control:
	C. UL DXUZ - Steel Flexible Metal Conduit (FMC-S):

	2.4 TYPE LFMC DUCT RACEWAYS
	A. Performance Criteria:
	B. Source Quality Control:
	C. UL DXHR - Steel Liquidtight Flexible Metal Conduit (LFMC-S):

	2.5 FITTINGS FOR CONDUIT, TUBING, AND CABLE
	A. Performance Criteria:
	B. Source Quality Control:
	C. UL DWTT - Fittings for Type ERMC Duct Raceways:
	D. UL FKAV - Fittings for Type EMT Duct Raceways:
	E. UL ILNR - Fittings for Type FMC Duct Raceways:
	F. UL DXAS - Fittings for Type LFMC Duct Raceways:

	2.6 ELECTRICALLY CONDUCTIVE CORROSION-RESISTANT COMPOUNDS FOR THREADED CONDUIT
	A. Performance Criteria:

	2.7 SOLVENT CEMENTS
	A. Performance Criteria:


	PART 3 -  EXECUTION
	3.1 SELECTION OF CONDUITS FOR ELECTRICAL SYSTEMS
	A. Unless more stringent requirements are specified in Contract Documents or manufacturers' published instructions, comply with NFPA 70 for selection of duct raceways. Consult Architect for resolution of conflicting requirements.
	B. Outdoors:
	C. Indoors:
	D. Duct Fittings: Select fittings in accordance with NEMA FB 2.10 guidelines.

	3.2 INSTALLATION OF CONDUITS FOR ELECTRICAL SYSTEMS
	A. Comply with manufacturer's published instructions.
	B. Reference Standards for Installation: Unless more stringent installation requirements are specified in Contract Documents or manufacturers' published instructions, comply with the following:
	C. Special Installation Techniques:
	D. Interfaces with Other Work:

	3.3 PROTECTION
	A. Protect coatings, finishes, and cabinets from damage and deterioration.



	260544 - Sleeves and Sleeve Seals for Electrical Raceways and Cabling_0
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:


	PART 2 -  PRODUCTS
	2.1 ROUND SLEEVES
	A. Round, Galvanized-Steel, Sheet Metal Sleeves:

	2.2 SLEEVE-SEAL FITTINGS
	A. General Characteristics: Manufactured plastic, sleeve-type, waterstop assembly made for embedding in concrete slab or wall. Unit must have plastic or rubber waterstop collar with center opening to match piping OD.

	2.3 GROUT
	A. General Characteristics: Nonshrink; recommended for interior and exterior sealing openings in non-fire-rated walls or floors.


	PART 3 -  EXECUTION
	3.1 INSTALLATION OF SLEEVES FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS
	A. Sleeves for Conduits Penetrating Above-Grade, Non-Fire-Rated, Concrete and Masonry-Unit Floors and Walls:
	B. Sleeves for Conduits Penetrating Non-Fire-Rated Wall Assemblies:
	C. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	D. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and mechanical sleeve-seal systems. Size sleeves to allow for 1 inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.



	260553 - Identification for Electrical Systems_0
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Comply with 29 CFR 1910.144 for color identification of hazards; 29 CFR 1910.145 for danger, caution, warning, and safety instruction signs and tags; and the following:
	B. Signs, labels, and tags required for personnel safety must comply with the following standards:
	C. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, must comply with UL 969.

	2.2 COLOR AND LEGEND REQUIREMENTS
	A. Raceways and Cables Carrying Circuits at 1000 V or Less:
	B. Color-Coding for Phase- and Voltage-Level Identification, 1000 V or Less: Use colors listed below for branch-circuit conductors.
	C. Warning Label Colors:
	D. Warning labels and signs must include, but are not limited to, the following legends:
	E. Equipment Identification Labels:

	2.3 LABELS
	A. Self-Adhesive Labels:  Polyester or Vinyl, thermal, transfer-printed, 3 mil thick, multicolor, weather- and UV-resistant, pressure-sensitive adhesive labels, configured for intended use and location.

	2.4 BANDS AND TUBES
	A. Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tubes with machine-printed identification labels, sized to suit diameter and shrunk to fit firmly. Full shrink recovery occurs at maximum of 200 deg F. Comply with UL 224.

	2.5 TAPES AND STENCILS
	A. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than 3 mil thick by 1 to 2 inch wide; compounded for outdoor use.

	2.6 SIGNS
	A. Laminated Acrylic or Melamine Plastic Signs:

	2.7 CABLE TIES
	A. General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking, and Type 6/6 nylon.
	B. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior sunlight, self-extinguishing, one piece, self-locking, and Type 6/6 nylon.
	C. Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, and self-locking.

	2.8 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Paint: Comply with requirements in painting Sections for paint materials and application requirements. Retain paint system applicable for surface material and location (exterior or interior).
	B. Fasteners for Labels and Signs: Self-tapping, stainless steel screws or stainless steel machine screws with nuts and flat and lock washers.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Self-Adhesive Identification Products: Before applying electrical identification products, clean substrates of substances that could impair bond, using materials and methods recommended by manufacturer of identification product.

	3.2 INSTALLATION
	A. Verify and coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and operation and maintenance manual. Use consistent designations throughout Project.
	B. Install identifying devices before installing acoustical ceilings and similar concealment.
	C. Verify identity of item before installing identification products.
	D. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation and maintenance manual.
	E. Apply identification devices to surfaces that require finish after completing finish work.
	F. Install signs with approved legend to facilitate proper identification, operation, and maintenance of electrical systems and connected items.
	G. System Identification for Raceways and Cables under 1000 V: Identification must completely encircle cable or conduit. Place identification of two-color markings in contact, side by side.
	H. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control, and signal connections.
	I. Accessible Fittings for Raceways: Identify cover of junction and pull box of the following systems with wiring system legend and system voltage. System legends must be as follows:
	J. Vinyl Wraparound Labels:
	K. Self-Adhesive Wraparound Labels: Secure tight to surface at location with high visibility and accessibility.
	L. Self-Adhesive Labels:
	M. Heat-Shrink, Preprinted Tubes: Secure tight to surface at location with high visibility and accessibility.
	N. Marker Tapes: Secure tight to surface at location with high visibility and accessibility.
	O. Self-Adhesive Vinyl Tape: Secure tight to surface at location with high visibility and accessibility.
	P. Laminated Acrylic or Melamine Plastic Signs:
	Q. Cable Ties: General purpose, for attaching tags, except as listed below:

	3.3 IDENTIFICATION SCHEDULE
	A. Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment. Install access doors or panels to provide view of identifying devices.
	B. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull points, and locations of high visibility. Identify by system and circuit designation.
	C. Accessible Fittings for Raceways and Cables within Buildings: Identify cover of junction and pull box of the following systems with self-adhesive labels containing wiring system legend and system voltage. System legends must be as follows:
	D. Control-Circuit Conductor Identification: For conductors and cables in pull and junction boxes, manholes, and handholes, use self-adhesive labels with conductor or cable designation, origin, and destination.
	E. Control-Circuit Conductor Termination Identification: For identification at terminations, provide self-adhesive labels with conductor designation.
	F. Auxiliary Electrical Systems Conductor Identification:  Self-adhesive vinyl tape that is uniform and consistent with system used by manufacturer for factory-installed connections.
	G. Equipment Identification Labels:
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