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PROJECT SCOPE:

PARTIAL REPLACEMENT AND MODERNIZATION OF THE BUILDING 
HVAC SYSTEMS TO INCLUDE REMOVAL OF EXISTING ROOFTOP 

UNITS RTU-1, RTU-1 CONDENSING UNIT, RTU-2 AND RTU-3.  
MODERNIZATION INCLUDES NEW ROOFTOP UNITS (RTU-2, RTU-3), 

NEW SPLIT SYSTEM ROOFTOP AIR HANDLING UNIT (RTU-1) AND 
ASSOCIATED NEW AIR-COOLED CONDENSING UNIT (CU-1) WITH 

ACCESSORIES AND NEW DIGITAL CONTROLS, EXTERIOR 
DUCTWORK, NATURAL GAS PIPING MODIFICATIONS, AND ANY 
ADDITIONAL ACCESSORIES REQUIRED.  ARCHITECTURAL AND 

STRUCTURAL BUILDING ELEMENTS SHALL BE REPAIRED, AND/OR 
MODIFIED AS REQUIRED FOR THE HVAC MODERNIZATION. THE 

WORK TO BE PERFORMED SHALL CONSIST PROVIDING ALL 
LABOR, EQUIPMENT, AND MATERIALS NECESSARY TO SERVICE 

TO REPLACE ROOF TOP MECHANICAL UNITS AT DANIEL MORGAN 
MIDDLE SCHOOL. ARCHITECTURAL CEILING 
REMOVAL/REINSTALLATION FOR REQUIRED STRUCTURAL 

REINFORCEMENT AND REPAIRS/MODIFICATIONS TO EXISTING 
ROOF/BUILDING  SHALL BE COMPLETED BY OWNER-CONTRACTED 

VENDOR. THE SELECTED CONTRACTOR SHALL BE RESPONSIBLE 

FOR ALL MECHANICAL, ELECTRICAL, AND STRUCTURAL WORK 

ASSOCIATED WITH THE REPLACEMENT OF THE ROOF TOP UNITS, 

AND COORDINATING WITH OTHER OWNER-CONTRACTED 

VENDORS FOR ASSOCIATED WORK, INCLUDING DRYWALL, 

PAINTING, CEILING REPLACEMENT, AND ROOF PATCHING.

GOVERNING CODES:

VIRGINIA UNIFORM STATEWIDE BUILDING CODE 2018
VIRGINIA EXISTING BUILDING CODE, 2018

VIRGINIA PLUMBING CODE, 2018
VIRGINIA MECHANICAL CODE, 2018
VIRGINIA ENERGY CONSERVATION CODE, 2018

NATIONAL ELECTRIC CODE/NFPA 70: NEC 2017
            

BUILDING DATA:

CONSTRUCTION TYPE: III - B
USE GROUP: E - EDUCATION

FIRE PROTECTION: EXISTING AUTOMATIC 
      SPRINKLER TO REMAIN

NUMBER OF STORIES: 2

BUILDING AREA: 275,000 SF

PERCENTAGE SPRINKLED: FULLY SPRINKLED

PROJECT INFORMATION:

DRAWING NO: TITLE:

DRAWING LIST:                                                                                                                                             

GENERAL

G-000 COVER SHEET

MECHANICAL

M-001 LEGENDS, ABBREVIATIONS AND GENERAL NOTES

M-002 SPECIFICATIONS

M-003 SPECIFICATIONS

M-102 PARTIAL ROOF DEMOLITION PLANS - AREAS 5 & 6 - HVAC

M-202 PARTIAL ROOF NEW WORK PLANS - AREAS 5 & 6 - HVAC

M-501 DETAILS

M-701 SCHEDULES

ELECTRICAL

E-001 LEGEND, ABBREVIATION AND GENERAL NOTES

E-002 SPECIFICATIONS

E-101 PARTIAL PLANS - AREA 5 & 6 - ELECTRICAL

E-102 PARTIAL ROOF DEMOLITON PLANS - AREAS 5 & 6 - ELECTRICAL

E-202 PARTIAL ROOF NEW WORK PLANS - AREAS 5 & 6 - ELECTRICAL

VICINITY MAP PROJECT LOCATION MAP
TRUE 

NORTH
TRUE 

NORTH

BUILDING

IN ACCORD WITH VIRGINIA ENERGY CONSERVATION CODE (VECC), THE 
BUILDING COMPONENTS IN PROJECT SCOPE OF WORK COMPLY WITH VECC 

2015 PRESCRIPTIVE SECTIONS C402, C403, C404 & C405. THE PERFORMANCE 
OF REPLACEMENT HIGH-EFFICIENCY MULTI-ZONE VAV SYSTEM EXCEEDS 

THE MINIMUM EFFICIENCY REQUIREMENTS LISTED IN TABLE C403.2.3(2).

VIRGINIA ENERGY CONSERVATION CODE COMPLIANCE :

ARCHITECTURAL

A-100 ROOF KEY PLAN, SPECIFICATION & DRAWING INDEX

A-101 ENLARGED ROOF PLANS - DEMO & NEW WORK

A-102 DETAILS

STRUCTURAL

S-001 DESIGN NOTES

S-103 ROOF FRAMING PLAN

S-401 TYPICAL FRAMING SECTIONS AND DETAILS

SITE
WORKING DRAWINGS 02.09.2024
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10. PROVIDE MANUAL BALANCING DAMPERS IN EACH BRANCH OF 
SUPPLY, RETURN, VENTILATION, AND EXHAUST DUCTWORK. 

INSTALL DAMPERS IN ACCESSIBLE LOCATIONS. PROVIDE ACCESS 
PANELS WERE REQUIRED.

11. PENETRATIONS THRU FIRE RATED CEILINGS, FLOORS, PARTITIONS, 

OR WALLS SHALL BE SEALED TO MAINTAIN FIRE RATING INTEGRITY. 
PROVIDE RATED FIRE DAMPERS AS SHOWN ON THE PLANS AND AS 

REQUIRED.

12. PENETRATIONS THRU SMOKE RATED CEILINGS, FLOORS, 

PARTITIONS, BARRIERS, OR WALLS SHALL BE SEALED TO MAINTAIN 
SMOKE RATING INTEGRITY. PROVIDE RATED COMBINATION FIRE 

AND SMOKE DAMPERS AS SHOWN ON THE PLANS AND AS 
REQUIRED.

13. COORDINATE WORK PRIOR TO INSTALLATION OF ARCHITECTURAL 
FINISHES AS REQUIRED.

14. COOLING COIL CONDENSATE DRAINS SHALL BE A MINIMUM OF 1",  

UNO.

15. CONTRACTOR SHALL PROVIDE COORDINATED 2-D SHOP DRAWING 
OF DIVISION 23 SYSTEMS.  SHOP DRAWINGS SHALL BE PREPARED 

AND SUBMITTED IN ELECTRONIC FORMAT.

16. INSTALL ALL HVAC WALL MOUNTED SENSORS 48" AFF, MEASURED 

FROM TOP OF OUTLET BOX, UNO. PROVIDE SINGLE UNIT WHERE 
MULTIPLE SENSORS ARE SHOWN.

17. THE DESIGN IS BASED ON MANUFACTURERS AND MODELS 

INDICATED, AND IS INTENDED TO SHOW THE GENERAL SIZE, 
CONFIGURATION, LOCATION, CONNECTIONS AND/OR SUPPORT FOR 
EQUIPMENT OR SYSTEM OR SYSTEMS SPECIFIED WITH RELATION 

TO THE OTHER BUILDING/SYSTEMS. SEE SPECIFICATION SECTIONS 
FOR TECHNICAL REQUIREMENTS.

18. NOMENCLATURE FOR FINAL ROOM NAMES AND NUMBERS MAY 

VARY FROM THE CONSTRUCTION DOCUMENTS. FINAL NAMES AND 
NUMBERS USED IN THE SHOP DRAWINGS, EQUIPMENT TAGS, BAS 

LABELING AND CLOSEOUT DOCUMENTATION SHALL BE 
COORDINATED WITH FINAL ROOM NAMES AND NUMBERS ASSIGNED 
BY THE OWNER AND ARCHITECT.

19. ALL CEILING PLENUM EQUIPMENT SUSPENDED FROM STRUCTURE 

TO BE INSTALLED NO HIGHER THAN 2 FEET FROM THE CEILING 
GRID.

1. ALL WORK SHALL BE PERFORMED IN ACCORDANCE WITH VECC 
2018 AND VMC 2018.

2. THE WORK TO BE PERFORMED SHALL CONSIST PROVIDING ALL 

LABOR, EQUIPMENT, AND MATERIALS NECESSARY TO SERVICE TO 
REPLACE ROOF TOP MECHANICAL UNITS AT DANIEL MORGAN 

MIDDLE SCHOOL. ARCHITECTURAL CEILING 
REMOVAL/REINSTALLATION FOR REQUIRED STRUCTURAL 

REINFORCEMENT AND REPAIRS/MODIFICATIONS TO EXISTING 
ROOF/BUILDING  SHALL BE COMPLETED BY OWNER-CONTRACTED 
VENDOR. THE SELECTED CONTRACTOR SHALL BE RESPONSIBLE 

FOR ALL MECHANICAL, ELECTRICAL, AND STRUCTURAL WORK 
ASSOCIATED WITH THE REPLACEMENT OF THE ROOF TOP UNITS, 

AND COORDINATING WITH OTHER OWNER-CONTRACTED VENDORS 
FOR ASSOCIATED WORK, INCLUDING DRYWALL, PAINTING, CEILING 

REPLACEMENT, AND ROOF PATCHING.

3. PROVIDE SINGLE THICKNESS, 1-1/2 INCHES SPACED TURNING 
VANES IN ALL MITERED DUCTWORK ELBOWS.

4. COORDINATE LOCATIONS OF ALL DEVICES, ACCESS PANELS, 
DIFFUSERS, GRILLES, & LOUVERS WITH ARCHITECTURAL 

REFLECTED CEILING PLANS, INTERIOR & EXTERIOR ELEVATIONS 
PRIOR TO INSTALLATION.

5. ALL DUCTWORK DIMENSIONS CITED ARE THE INSIDE CLEAR 

DIMENSIONS. CONTRACTOR SHALL MAKE ALLOWANCE FOR DUCT 
LINER INSTALLATIONS.

6. ALL PIPING AND CONTROL WIRING SHALL BE CONCEALED IN WALLS 
OR ABOVE CEILINGS OF FINISHED SPACES, UNLESS NOTED 

OTHERWISE. WIRING OR CONDUIT SHALL NOT BE LAID ON THE 
CEILING SYSTEM OR ATTACHED TO THE CEILING SUSPENSION 

WIRE. IN FINISHED SPACES WITH EXPOSED STRUCTURE CEILINGS, 
CONTRACTOR SHALL CLOSELY COORDINATE ROUTING WITH 
OTHER TRADES.

7. CONTRACTOR SHALL COORDINATE LOCATION OF ALL EQUIPMENT, 

PIPING, AND DUCTWORK WITH OTHER TRADES. MAINTAIN 
REQUIRED SERVICE ACCESS.

8. AIRFLOW QUANTITIES INDICATED ON THE PLANS ARE FOR 

OCCUPIED OPERATING MODE, UNO.

9. HVAC CONTRACTOR(S) SHALL COORDINATE THEIR WORK WITH ALL 

OTHER TRADES PRIOR TO FABRICATIONS OF SYSTEMS AND 
COMMENCEMENT OF INSTALLATION. IT SHALL BE THE 

RESPONSIBILITY OF EACH CONTRACTOR TO REVIEW THE WORK OF 
OTHER TRADES (INCLUDING, BUT NOT LIMITED TO ARCHITECTURAL, 

CIVIL, ELECTRICAL, EQUIPMENT, FIRE PROTECTION, FIRE ALARM, 
PLUMBING, AND STRUCTURAL) TO ENSURE THAT THE 

CONSTRUCTION DOCUMENTS ARE CLOSELY FOLLOWED.  WHERE 
DISCREPANCIES ARISE, THEY SHALL BE REFERRED TO THE A/E FOR 
RESOLUTION BEFORE PROCEEDING WITH THE WORK. 

10. FLEX-DUCT RUNS SHALL BE 3' MINIMUM AND 5' MAXIMUM LENGTH. 

PROVIDE STAINLESS STEEL ADJUSTABLE BANDS TO FASTEN FLEX 
TO DUCTWORK COLLAR AND EQUIPMENT SERVED. PLASTIC TIES 

ARE UNACCEPTABLE.

A/E ARCHITECT/ENGINEER
A AMPERE

ABV ABOVE
AD ACCESS DOOR

AFF ABOVE FINISHED FLOOR
AFMS AIR FLOW MONITORING STATION

AFR ABOVE FINISHED ROOF
AFUE AIR FLOW UTILIZATION EFFICIENCY

AHRI AIR-CONDITIONING, HEATING, AND REFRIGERATION 
INSTITUTE

AHU AIR HANDLING UNIT

ANSI AMERICAN NATIONAL STANDARDS INSTITUTE
APD AIR PRESSURE DROP

APPROX APPROXIMATELY
ARCH ARCHITECT

ARCH'L ARCHITECTURAL
ARI AMERICAN REFRIGERATION INSTITUTE

ASHRAE AMERICAN SOCIETY OF HEATING AND REFRIGERATION 
AND AIR-CONDITIONING ENGINEERS

ATC AUTOMATIC TEMPERATURE CONTROL

ATU AIR TERMINAL UNIT
AUX AUXILIARY

B BOILER
BAS BUILDING AUTOMATION SYSTEM

BLDG BUILDING
BOD BASIS OF DESIGN

BTUH BRITISH THERMAL UNITS PER HOUR
CD CONDENSATE DRAIN
CFM CUBIC FEET PER MINUTE

CKT CIRCUIT
CLG CEILING

CO CARBON DIOXIDE
CONC CONCRETE

COND CONDENSATE
CUH CABINET UNIT HEATER

CV CONSTANT VOLUME
dB DECIBELS
DB DRY BULB

DDC DIRECT DIGITAL CONTROL
DIA DIAMETER

DP DIFFERENTIAL PRESSURE
DPS DIFFERENTIAL PRESSURE SENSOR

DX DIRECT EXPANSION
EA EACH; EXHAUST AIR

EAD EXHAUST AIR DUCT
EAL EXHAUST AIR LOUVER
EAT ENTERING AIR TEMPERATURE

EF EXHAUST FAN
EMS ENERGY MANAGEMENT SYSTEM

EQPT EQUIPMENT
ESP EXTERNAL STATIC PRESSURE

EWT ENTERING WATER TEMPERATURE
F DEGREE FAHRENHEIT

FD FIRE DAMPER

FLA FULL LOAD AMPS
FLR FLOOR

FPI FINS PER INCH
FPM FEET PER MINUTE

FT FEET OR FOOT
GAL GALLON

GALV GALVANIZED
GPH GALLONS PER HOUR
GPM GALLONS PER MINUTE

HP HORSEPOWER
HVAC HEATING, VENTILATION & AIR CONDITIONING

IN INCH, INCHES
LAT LEAVING AIR TEMPERATURE

LBS, # POUNDS
LBS/HR POUNDS PER HOUR
LWT LEAVING WATER TEMPERATURE

MA MIXED AIR
MAX MAXIMUM

MBH THOUSAND BTUH
MCA MINIMUM CIRCUIT AMPS

MFR MANUFACTURER
MOP MAXIMUM OVERCURRENT PROTECTION

MTD MOUNTED
NOM NOMINAL
NPT NATIONAL PIPE THREAD

NTS NOT TO SCALE
OA OUTDOOR AIR

OAD OUTSIDE AIR DUCT
OAU OUTSIDE AIR UNIT 

OBD OPPOSED BLADE DAMPER
OED OPEN END DUCT W/ 1/2" WIRE MESH
PD PRESSURE DROP

PI PRESSURE INDEPENDENT
PIC PRESSURE INDEPENDENT CONTROL

PRV PRESSURE REDUCING VALVE
PSI POUNDS PER SQUARE INCH

RA RETURN AIR
RAD RETURN AIR DUCT
RCP REFLECTED CEILING PLAN

REFR REFRIGERANT
RHC REHEAT COIL

RL REFRIGERANT LINES
RPM REVOLUTIONS PER MINUTE 

RTU ROOFTOP HVAC UNIT
SA SUPPLY AIR
SAD SUPPLY AIR DUCT

SD DUCT SMOKE DETECTOR
SENS SENSIBLE

SF SUPPLY FAN
SFD SMOKE-FIRE DAMPER

SIM SIMILAR
SP STATIC PRESSURE
TOD TOP OF DUCT

TRNS TRANSITION
TTL TOTAL

TU TERMINAL UNIT
TYP TYPICAL

UNO UNLESS NOTED OTHERWISE
V-PH VOLTAGE-PHASE
VFD VARIABLE FREQUENCY DRIVE

W WATT
WB WET BULB

WC WATER COLUMN
WPD WATER PRESSURE DROP

WWM WOVEN WIRE MESH

CD

AD

SD

TEMPERATURE & HUMIDITY SENSOR WITH SET
POINT CONTROL, 48" AFF. COORDINATE EXACT

LOCATION WITH A/E PRIOR TO ROUGH-IN.

TEMPERATURE SENSOR WITH SET POINT
CONTROL, 48" AFF. COORDINATE EXACT

LOCATION WITH A/E PRIOR TO ROUGH-IN.

TEMPERATURE & HUMIDITY SENSOR WITHOUT
SET POINT CONTROL, 48" AFF. COORDINATE

EXACT LOCATION WITH A/E PRIOR TO ROUGH- IN.

EXISTING TO BE REMOVED

EXISTING TO REMAIN

PIPING

CONDENSATE DRAIN

FITTINGS

CAP

VALVES

PIPING SPECIALTIES

X/X

X"Ø

DUCTWORK

RECTANGULAR DUCT, FIRST DIMENSION

IS SIDE SHOWN. DIMENSION IN INCHES

ROUND DUCT, DIMENSION IN INCHES

FLEXIBLE CONNECTION

TRANSITION, SLOPE NOT TO EXCEED
4-TO-1. FOT = FLAT ON TOP, FOB = FLAT

ON BOTTOM

CHANGE OF ELEVATION IN DIRECTION OF

AIR FLOW (R = RISE, D = DROP)

TURNING VANES

STANDARD BRANCH, SUPPLY OR

RETURN, NO SPLITTER

PROVIDE ACCESS DOOR.

SMOKE DETECTOR

DUCT ACCESS DOOR

ROUND DUCT SECTION (RETURN)

DIRECTION OF FLOW INSIDE PIPE

AUTOMATIC BALANCING FLOW CONTROL CHECK VALVE

VIEWPORT DESIGNATION

X SECTION / DETAIL NUMBER
D SHEET NUMBER

- REFERENCE SHEET NUMBER

DIRECTION OF DOWNWARD PITCH

RL (X) REFRIGERANT LINES (# OF LINE SETS)

X/X"Ø

FLAT OVAL DUCT, DIMENSION IN INCHES

ACOUSTICAL LINING, UNO. REFER TO GENERAL 

NOTES FOR DUCT REQUIREMENTS FOR EQUIPMENT

FLEXIBLE DUCT

FABRIC DUCT

BALL VALVE

BUTTERFLY VALVE

CHECK VALVE

CONNECTION, BOTTOM

CONNECTION, TOP

ELBOW, 90° TURNED UP

ELBOW, 90° TURNED DOWN

UNION

PIPE ANCHOR

AUTOMATIC 2-WAY CONTROL VALVE

AUTOMATIC 3-WAY CONTROL VALVE

ISOLATION VALVE

X
D-

T
SP

TH
SP

TH
X

BALANCING VALVE

PRESSURE REDUCING

FLEXIBLE CONNECTOR

SECTION / CALLOUT DESIGNATION
X SECTION / DETAIL NUMBER

D SHEET NUMBER

X
D

VARIABLE FREQUENCY DRIVE

CARBON DIOXIDE SENSOR

LINE-VOLTAGE THERMOSTAT

MOTORIZED DAMPER

FIRE DAMPER WITH SLEEVE

X
D

ROUND DUCT SECTION (EXHAUST)

ROUND ELBOW TURNING UP

(EXHAUST)

ROUND ELBOW TURNING UP

(SUPPLY)

ROUND ELBOW TURNING UP

(RETURN)

ROUND ELBOW TURNING DOWN

(SUPPLY)

ROUND ELBOW TURNING DOWN

(RETURN)

ROUND ELBOW TURNING DOWN

(EXHAUST)

RECTANGULAR ELBOW TURNING UP

(SUPPLY)

RECTANGULAR ELBOW TURNING UP

(RETURN)

RECTANGULAR ELBOW TURNING UP

(EXHAUST)

RECTANGULAR ELBOW TURNING DOWN

(SUPPLY)

RECTANGULAR ELBOW TURNING DOWN

(RETURN)

RECTANGULAR ELBOW TURNING DOWN

(EXHAUST)

RECTANGULAR DUCT SECTION (SUPPLY)

RECTANGULAR DUCT SECTION (RETURN)

RECTANGULAR DUCT SECTION

(EXHAUST)

DOUBLE WALL DUCT. REFER TO GENERAL NOTES 

FOR  DUCT REQUIREMENTS FOR EQUIPMENT

ROUND DUCT SECTION (SUPPLY)

PRESSURE GAUGE

MANUAL VOLUME DAMPER

ISOLATION VALVE
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Daniel Morgan
Middle School

M-001

LEGENDS, ABBREVIATIONS
AND GENERAL NOTES

02.09.2024

JJ/ZD LH

BID SET

02.09.2024

GENERAL NOTES (NEW WORK)ABBREVIATIONSMECHANICAL LEGEND GENERAL NOTES (DEMO)
1. PRIOR TO BIDDING, THE CONTRACTOR SHALL VISIT THE 

SITE TO BECOME FAMILIAR WITH EXISTING CONIDTIONS, 

AND TO VERIFY LOCATION, SIZE AND QUANTITY OF ITEMS 
TO BE REMOVED. SUBMITTAL OF A BID SHALL SIGNIFY 

WILLINGNESS TO COMPLY WITH THE DESIGN AND 
ACCEPTANCE OF ON-SITE CONDITIONS AS THEY EXIST.

2. THE WORK TO BE PERFORMED SHALL CONSIST PROVIDING 

ALL LABOR, EQUIPMENT, AND MATERIALS NECESSARY TO 
SERVICE TO REPLACE ROOF TOP MECHANICAL UNITS AT 
DANIEL MORGAN MIDDLE SCHOOL. ARCHITECTURAL 

CEILING REMOVAL/REINSTALLATION FOR REQUIRED 
STRUCTURAL REINFORCEMENT AND 

REPAIRS/MODIFICATIONS TO EXISTING ROOF/BUILDING  
SHALL BE COMPLETED BY OWNER-CONTRACTED VENDOR. 

THE SELECTED CONTRACTOR SHALL BE RESPONSIBLE FOR 
ALL MECHANICAL, ELECTRICAL, AND STRUCTURAL WORK 
ASSOCIATED WITH THE REPLACEMENT OF THE ROOF TOP 

UNITS, AND COORDINATING WITH OTHER OWNER-
CONTRACTED VENDORS FOR ASSOCIATED WORK, 

INCLUDING DRYWALL, PAINTING, CEILING REPLACEMENT, 
AND ROOF PATCHING.

3. PRIOR TO DEMOLITION, CONTRACTOR SHALL ARRANGE A 

MEETING WITH THE WINCHESTER CITY FIRE MARSHALL TO 
REVIEW SCOPE OF WORK, AND FIRE SAFETY PRECAUTIONS 
REQUIRED FOR OCCUPIED SCHOOL BUILDING AND 

CONTRACTOR AREA.

4. PRIOR TO COMMENCING DEMOLITION, PRE-CONSTRUCTION 
TESTING, ADJUSTING AND BALANCING (TAB) AIRFLOW AND 

WATERFLOW READINGS SHALL BE TAKEN AT ALL TERMINAL 
DEVICES AND AIRFLOW READINGS SHALL BE TAKEN AT ALL 
SUPPLY AND RETURN DIFFUSERS WITHIN AREAS OF WORK. 

SUBMIT PRE-CONSTRUCTION TAB REPORT TO THE A/E FOR 
REVIEW.

5. DOCUMENTATION OF EXISTING SYSTEMS IS BASED ON 

AVAILABLE RECORD DRAWINGS AND CASUAL FIELD 
OBSERVATION. MAJOR DISCREPANCIES SHALL BE 

REFERRED TO THE ARCHITECT/ENGINEER FOR 
RESOLUTION PRIOR TO PROCEEDING WITH THE WORK.

6. EXISTING COMPONENTS EMBEDDED WITHIN OR BENEATH 
THE EXISTING STRUCTURE MAY BE ABANDONED IN PLACE, 

CUT BEHIND WALL/FLOOR/CEILING/ROOF SURFACE AS 
REQUIRED FOR PATCHING OF FINISH. SYSTEMS SHALL BE 

CAPPED WATER TIGHT.

7. WHERE EXISTING MECHANICAL SYSTEMS BEING REMOVED 

PENETRATE EXTERIOR WALLS/ROOF, CONTRACTOR SHALL 
BE RESPONSIBLE FOR PATCHING SUCH PENETRATIONS TO 

MATCH EXISTING, UNO.

8. CONTRACTOR SHALL COORDINATE WITH OWNER TO 
SALVAGE AND RETURN MECHANICAL EQUIPMENT AND/OR 

CONTROLS PRIOR TO COMMENCEMENT OF DEMOLITION 
AND REMOVAL FROM SITE.

9. PROVIDE TEMPORARY SUPPORT AND/OR MODIFY EXISTING 
MECHANICAL COMPONENTS WHERE ROOF DECK IS 

REPLACED TO ENSURE CONTINUED SYSTEM OPERATION 
DURING CONSTRUCTION. REFER TO ARCH'L DRAWINGS 

FOR SCOPE OF ROOFING WORK AND ADDITIONAL DETAILS.

2. INDOOR DESIGN CONDITIONS BASED ON ASHRAE STANDARD 55-2010.

1. OUTDOOR DESIGN CONDITIONS BASED ON ASHRAE CLIMATIC DESIGN DATA.

NOTES:

WINCHESTER, VA 95/78 75 15 70

LOCATION SUMMER, dB/wB SUMMER, dB WINTER, dB WINTER, dB

OUTDOOR INDOOR OUTDOOR INDOOR

DESIGN CONDITIONS

WORKING DRAWINGS 02.09.2024
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Daniel Morgan
Middle School

M-002

SPECIFICATIONS

02.09.2024

JJ/ZD LH

BID SET

02.09.2024

SPECIFICATIONS

SECTION 23 05 00 - COMMON WORK RESULTS FOR HVAC
PART 1 GENERAL

1.1 RELATED DOCUMENTS
A. Requirements of the General Conditions, Supplementary General 

Conditions, and Special Conditions apply to this and all HVAC sections.
B. This Section applies to all HVAC specification Sections.

1.2 JOB CONDITIONS
A. The drawings show the general scope and arrangement of the 

HVAC systems and shall be followed as closely as actual conditions allow.
B. Give consideration to all other trades. Make arrangements to avoid 
conflicts and interference with other work. Fully coordinate all components 

of HVAC systems with minor adjustments as required, including provision 
of offsets, transitions, fittings, and accessories to meet actual conditions.

1.3 ELECTRICAL WORK
A. Electrical equipment and electrical motor-driven equipment specified 

herein shall be provided complete with motors, integral motor starters 
where indicated, and controls.
B. Electrical equipment and wiring shall conform to the requirements of 

Division 26 - Electrical.
C. Manual or automatic control and protective or signal devices 

required for the operation specified herein, and any control wiring required 
for control devices but not shown on the electrical plans shall be provided 

under this Section.
1.4 CONFORMANCE TO REGULATIONS

A. All work shall conform to the regulations of the applicable federal, 
state, and local laws, ordinances and codes.

1.5 REGULATORY REQUIREMENTS

A. All products shall be listed by the Underwriters Laboratories, Inc. 
(UL), and shall bear the UL label. Where UL labels are not provided from 

the factory, the contractor shall be responsible for having the equipment or 
materials tested by a UL testing firm acceptable to authority having 

jurisdiction as suitable for purpose specified and shown.
1.6 QUALITY ASSURANCE

A. Reference to the standards of any technical society, organization, or 

association, or to the laws, ordinances, or codes of governmental 
authorities shall mean the latest standard, code, or specification adopted, 

published, and effective at the date of taking bids.
B. The specifications, codes, and standards referenced in these 

specifications (including addenda, amendments, and errata) shall govern 
in all cases where references thereto are made. In case of conflict 

between the referenced specifications, the more stringent requirement 
shall govern unless otherwise permitted by the Architect/Engineer. Major 
conflicts shall be referred to the Engineer for resolution.

1.7 MATERIALS AND EQUIPMENT
A. Unless specifically provided otherwise, all materials and equipment 

furnished for permanent installation in the Work shall conform to 
applicable standards and be new, current design, unused, and 

undamaged.
B. Individual parts shall be manufactured to standard sizes and gauges 

so that repair parts, furnished at any time, can be installed in the 
field. Like parts of duplicate equipment shall be interchangeable.

1.8 UTILITIES AND CONNECTIONS

A. Verify location of all existing utilities before laying out and making 
connections. Report any inconsistencies to Engineer before commencing 

work. Contractor shall be responsible for any error resulting from failure to 
exercise these precautions.

1.9 WIRING DIAGRAMS
A. All mechanical equipment shall be provided with complete wiring 
diagrams showing all power and control connections. The diagrams shall 

be placed in a clear plastic pouch that is permanently affixed to the 
equipment.

1.10 PRODUCT DELIVERY, STORAGE, AND HANDLING
A. Refer to Division 01 requirements.

B. Protect products from damage, marring, and soiling.
C. Any marring of factory finishes shall be touched up to match the 

original factory finish.
1.11 SUBMITTALS

A. Refer to Division 01 requirements.

B. General: The Contractor shall submit information, for 
Architect/Engineer's review, to demonstrate compliance of proposed 

Products and/or installations with the Contract Documents. This 
information shall include, but not be limited to: catalog data; performance 

data; noise levels; etc. Proposed Products that are not in compliance with 
the Contract Documents may be rejected. Information must be submitted 
on all required Products, including proposed Products that appear to be in 

compliance with the Contract Documents.
C. Contractor preparation:

1. The Contractor shall review and approve each submittal and 
coordinate all other related or affected Work before submitting for 

review. All copies of each submittal shall bear the Contractor's 
stamp, with signature or initials, certifying review and approval; 

verification of field dimensions; and coordination with adjacent Work 
are in compliance with the requirements of the Contract Documents.
2. The Contractor shall identify variations from the requirements 

of the Contract Documents on all copies of applicable submittals. No 
extra charges shall be paid for the providing of Products or 

furnishing of Work required as a result of failure to comply with this 
requirement.

D. Submittal Format:
1. Contractors' submittals shall be provided digitally (e.g., CAD, 
portable document files, etc) in electronic binders by discipline.

2. Each submittal shall be accompanied by a letter of transmittal 
listing Project Title, Contractor, Subcontractor or supplier, submitted 

Products, pertinent drawing and detail number, and specification 
section number, as appropriate.

3. Electronic binders shall be indexed by specification section 
and item to allow ready reference to each Product.

4. Product data shall be clearly marked to identify the applicable 
Products or models. Options or modifications required by the 
Contract Documents shall be clearly identified.

5. Submittals shall be complete with all associated Products. 
Submittals on portions of a Product or system shall not be reviewed.

6. Provide Manufacturer's start-up procedures, testing and 
checklists.

7. Contractor shall provide coordinated shop drawings of 
Division 23 systems. Provide 3-D shop drawings of major 
mechanical rooms indicating equipment, duct, piping, and service 

access clearances. Shop drawings shall be prepared in electronic 
format and submitted in electronic and printed form.

E. Architect/Engineer Procedures: Submittals will be reviewed with 
reasonable promptness. The Contractor shall allow 15 days for review of 

each submittal. The Architect/Engineer's comments will be indicated on a 
Submittal Review Comments form, which will be attached to each copy of 

the submittal. Contractor shall be responsible for distributing copies of 
reviewed submittals as appropriate.
F. Resubmission: Contractor shall change or correct submittals as 

required by the Architect/Engineer and resubmit until approved. The 
Contractor shall identify any changes other than those required by the 

Architect/Engineer on all copies of the resubmittal.
G. Approval required: The ordering, fabrication and/or installation of 

Products before approval of all relevant submittals shall be at the 
Contractor's risk. Any damage to new or existing Work resulting from the 

installation of unapproved Products shall be repaired or replaced by the 
Contractor at no additional cost. Payment will not be recommended for 
any Work that does not have an approved submittal.

1.12 SUBSTITUTIONS
A. Refer to Division 01 requirements.

B. For a Product specified by naming one or more manufacturer and 
model, and followed with the statement “or approved equal,” the 

Contractor may submit a Product other than the Product specified by 
manufacturer and model, that Product shall be considered a Substitute 
Product and shall comply with the following conditions:

1. The Contractor shall verify the Substitute Product is equal or 
superior in all respects to the Specified Product.

2. The Contractor shall submit data on the Substitute Product in 
compliance with the “Submittals” paragraph herein.

3. After the Substitute Product has been approved by the 
Architect/Engineer, the Contractor shall be responsible for 

coordinating the installation of the Substitute Product with all 
trades. The Contractor shall be responsible for any changes 
required to incorporate the Substitute Product into the Work.

4. The Contractor waives all claims for additional costs related to 
the Substitute Product that becomes apparent before, during or after 

installation.

1.13 OPERATING AND MAINTENANCE MANUAL
A. Refer to Division 01 requirements.

B. General: The Contractor shall submit one digital copy of the 
Operation and Maintenance Manual to the Architect/Engineer for review a 

minimum of 60 days prior to Instruction and Training Sessions. This copy 
will be returned to the Contractor with Architect/Engineer's comments or 

approval. The Contractor shall revise and resubmit, as required, one 
digital copy of the O&M Manual. Instruction and Training Sessions shall 

begin 30 days after receipt of the final approved O&M Manuals. Refer to 
“Instruction and Training Sessions” paragraph herein.
C. Binders (digital): Include cover page stating '(PROJECT NAME) 

OPERATION AND MAINTENANCE MANUAL'; applicable volume 
number; and project title. Provide tabbed dividers for each Product and 

system, with typed description or applicable Specification 
Section. Provide a table of contents for the entire manual and insert at the 

front of each binder.
D. Contents: The manual shall consist of three parts as follows:

1. Part 1: Directory listing names, addresses, and telephone 

numbers of Architect, Engineer, Contractor, Subcontractors, and 
major equipment suppliers.

2. Part 2: Operation and maintenance instructions including, but 
not limited to, the following:

a. General description and specifications of each 
component and of each system as a whole.

b. Manufacturer's catalog description of each component 
supplemented by approved equipment submittals.
c. Detailed electrical and logic descriptions.

d. Installation and start-up instructions, including 
complete calibration procedures for each component and for 

system as a whole.
e. Operating instructions including:

1. Sequence of operation
2. Shutdown procedure

3. Emergency operating procedures
1. Trouble shooting guide with service instructions
2. Preventive maintenance schedules

3. Parts list with names, addresses, and telephone 
numbers of local parts suppliers.

4. Names, addresses, and phone numbers of nearest 
service organizations

5. Interface requirements and capabilities.
6. Detailed schematics of equipment.
7. Complete equipment schedules.

a. Part 3: Project documents including, but not limited to, the 
following:

1. Testing, adjusting, and balancing report
2. Certificates

3. Copies of warranties.
E Quality: The manual will be reviewed by the Architect/Engineer to 

     determine accuracy, completeness and quality of 
     printing. Deficiencies will necessitate resubmittals by the
     Contractor. Refer to “Submittals” paragraph herein.

1.14 INSTRUCTION AND TRAINING SESSIONS
A. Refer to Division 01 requirements.

B. After all equipment and services are in operation and receipt of the 
approved Operation and Maintenance Manuals, Instruction and 

Training Sessions shall be conducted for representatives of the 
Owner.

C. Instruction Session shall be conducted during the Owner's normal 

working periods and at times satisfactory to the Owner.
A. Session shall be sufficient to address all instruction and 

training for the installed systems and shall last not less than 
one 8-hour working day.

D. The Training Session shall address the operation and maintenance 
of each piece of equipment and of the system as a 

whole. Preventative maintenance techniques shall be included.
E. Instructions and training shall be given by competent, factory-

trained service and operating personnel from the appropriate 

manufacturer(s). The Contractor shall record the names of all 
personnel present at each Instruction and Training Session and 

shall forward a copy of the attendance log to the Architect/Engineer 
within seven days after each session.

1.15 RECORD DRAWINGS
A. Refer to Division 01 requirements.

1.16 PROJECT/SITE CONDITIONS

A. Install work in locations shown on Drawings, unless prevented by 
Project conditions.

B. Prepare drawings showing proposed rearrangement of Work to 
meet Project conditions, including changes to Work specified in 

other Sections. Obtain permission of Architect/Engineer before 
proceeding.

1.17 WARRANTIES
A. Refer to Division 01 requirements.
B. Warranty periods shall begin from Date of Substantial Completion.

C. All equipment shall be warranted for a minimum of one (1) year. 
Refer to individual Sections for other requirements.

1.18 CONTRACTOR COORDINATION
A. Nomenclature for final room names and numbers may vary from the 

construction documents. Final names and numbers used in the 
shop drawings shall be coordinated with final room names and 

numbers assigned by the Owner and Architect.
B. HVAC contractor(s) shall coordinate their work with all other trades 

prior to fabrication of systems and commencement of installation. It 

shall be the responsibility of each contractor to review the work of 
other trades (including, but not limited to civil, structural, 

architectural, food service, special equipment, fire alarm, fire 
suppression, plumbing, and electrical) as it affects their work, and 

as their work affects other trades, to insure that the construction 
documents are closely followed. Where discrepancies arise, they 
shall be referred to the Architect/Engineer for resolution before 

proceeding with the Work.
PART 2 PRODUCTS

NOT USED
PART 3 EXECUTION

3.1 GENERAL
A. Unless otherwise noted, install equipment in accordance with 

manufacturer's printed instructions for application indicated.
B. Install, operate, and adjust systems in accordance with the plans 

and specifications.

C. All work for this division shall conform to the regulations of the 
applicable federal, state, and local laws, ordinances, and codes.

D. A Request For Information (RFI) shall be submitted to the 
Architect/Engineer for any portion of the Work that the Contractor 

determines a clarification is required. Prior to submitting a RFI the 
Contractor shall thoroughly research the Contract Documents to 
ensure information has not been overlooked. The RFI shall include 

references to the portion of the Contract Documents that requires a 
clarification. The Contractor shall allow a minimum of three 

business days for the Architect/Engineer to respond to the RFI. The 
Contractor shall not proceed with that portion of the Work until a 

response has been returned.
E. All Products delivered to the site(s) shall be stored in accordance 

with the manufacturer's printed instructions. If a manufacturer does 
not have printed instructions then the Product shall be adequately 
housed and otherwise protected against damage or corrosion. If any 

Product stored at the site(s) is not protected as specified herein, the 
Contractor shall not receive payment for that Product. That Product 

shall be stored by the Owner at the expense of the Contractor. Any 
Product damaged as a result of failure to comply with this 

requirement shall be replaced by the Contractor at no additional 
cost to the Owner.

3.2 ACCESSIBILITY
A. Locate all equipment, which must be serviced, operated, or 

maintained in fully accessible positions in accordance with 

manufacturer's recommendations and subject to approval of 
Architect. Provide a minimum of two feet of clearance in front of 

equipment access doors and components requiring service.
3.3 FIRESTOPPING

A. Refer to Division 07 requirements.
B. For all penetrations or openings in or through fire-rated assemblies 

including, but not limited to, walls, floors, ceilings, shafts, etc. the 

Contractor will provide approved UL listed "through penetration 
firestop" systems to ensure integrity of rated assembly. Refer to 

architectural drawings and details for approved options and confirm 
final selection with Architect/Engineer before proceeding with this 

portion of the Work.
3.4 PROTECTION OF OPENINGS

A. Openings in partially installed systems, including equipment and 
piping, shall be plugged, capped, or otherwise closed with approved 
methods and materials or devices until connections are made.

3.5 PROTECTION FROM MOVING PARTS
A. Belts, shafts, couplings, and other rotating or moving parts, located 

so that any person may come in proximity thereto, shall be fully 
enclosed or properly guarded.

SECTION 23 05 29 - HANGERS AND SUPPORTS FOR HVAC PIPING AND 
EQUIPMENT

PART 1 GENERAL
1.1 SECTION INCLUDES

A. Support and attachment components.
1.2 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate sizes and arrangement of supports and bases with 

the actual equipment and components to be installed.
2. Coordinate the work with other trades to provide additional 
framing and materials required for installation.

3. Coordinate compatibility of support and attachment 
components with mounting surfaces at the installed locations.

4. Coordinate the arrangement of supports with ductwork, piping, 
equipment and other potential conflicts installed under other 

sections or by others.
5. Notify Architect/Engineer of any conflicts with or deviations 

from Contract Documents. Obtain direction before proceeding with 
work.

1.3 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal 
procedures.

B. Product Data: Provide manufacturer's standard catalog pages and 
data sheets for channel (strut) framing systems, nonpenetrating rooftop 

supports, post-installed concrete and masonry anchors, and thermal 
insulated pipe supports.
C. Shop Drawings: Include details for fabricated hangers and supports 

where materials or methods other than those indicated are proposed for 
substitution.

D. Manufacturer's Instructions: Indicate application conditions and 
limitations of use stipulated by product testing agency. Include 

instructions for storage, handling, protection, examination, preparation, 
and installation of product.

1.4 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with 
manufacturer's instructions.

PART 2 PRODUCTS
2.1 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:
1. Provide all required hangers, supports, anchors, fasteners, 

fittings, accessories, and hardware as necessary for the complete 
installation of plumbing work.

2. Provide products listed, classified, and labeled as suitable for 
the purpose intended, where applicable.
3. Where support and attachment component types and sizes 

are not indicated, select in accordance with manufacturer's 
application criteria as required for the load to be supported. Include 

consideration for vibration, equipment operation, and shock loads 
where applicable.

4. Steel Components: Use corrosion resistant materials suitable 
for the environment where installed.

a. Zinc-Plated Steel: Electroplated in accordance with 

ASTM B633.
b. Galvanized Steel: Hot-dip galvanized after fabrication 

in accordance with ASTM A123/A123M or ASTM 
A153/A153M.

PART 3 EXECUTION
3.1 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive support and 
attachment components.

C. Verify that conditions are satisfactory for installation prior to starting 
work.

3.2 INSTALLATION
A. Install products in accordance with manufacturer's instructions.

B. Provide independent support from building structure. Do not provide 
support from piping, ductwork, conduit, or other systems.

C. Do not penetrate or otherwise notch or cut structural members 
without approval of Structural Engineer.
D. Secure fasteners according to manufacturer's recommended torque 

settings.
E. Remove temporary supports.

SECTION 23 05 48 - VIBRATION AND SEISMIC CONTROLS FOR HVAC

PART 1 GENERAL
1.1 SECTION INCLUDES

A. Equipment support bases.

B. Vibration isolators.
C. Roof curbs.

1.2 SUBMITTALS
A. Refer to Division 01 requirements.

B. Product Data:
1. Provide manufacturer's product literature documenting 

compliance with PART 2 PRODUCTS.
C. Manufacturer's Instructions: Indicate installation instructions with 
special procedures and setting dimensions.

1.3 QUALITY ASSURANCE
A. Perform design and installation in accordance with applicable codes.

B. Manufacturer Qualifications: Company specializing in 
manufacturing products specified in this section, with not less than 

documented experience.
1. Member of Vibration Isolation and Seismic Control 

Manufacturers Association (VISCMA).
PART 2 PRODUCTS
2.1 MANUFACTURERS

A. Kinetics Noise Control, Inc
B. Mason Industries

C. Vibration Eliminator Company, Inc
D. Substitutions: See Section 01 60 00 - Product Requirements.

2.2 PERFORMANCE REQUIREMENTS
A. General:

1. All vibration isolators, base frames and inertia bases to 
conform to all uniform deflection and stability requirements under all 
operating loads.

2.3 EQUIPMENT SUPPORT BASES
2.4 VIBRATION ISOLATORS

A. Non-Seismic Type:
1. All Elastomeric-Fiber Glass Pads:

a. Configuration: Flat or molded.
b. Thickness: 0.25 inch minimum.
c. Assembly: Single or multiple layers using bonded, 

galvanized sheet metal separation plate between each layer 
with load plate providing evenly distributed load over pad 

surface.
2. Elastomeric Mounts:

a. Material: Oil, ozone, and oxidant resistant compounds.
b. Assembly: Encapsulated load transfer plate bolted to 

equipment and base plate with anchor hole bolted to 
supporting structure.

3. Neoprene Pad Isolators:

a. Hardness: 30 durometer.
b. Thickness: Minimum 1/2 inch.

c. Maximum Loading: 50 psi.
d. Rib Height: Maximum 0.7 times width.

2.5 ROOF CURBS
A. Vibration Isolation Curbs:

1. Non-Seismic Curb Rail:
a. Location: Between existing roof and rooftop equipment.
b. Construction: Steel.

c. Integral vibration isolation to conform to requirements of 
this section.

d. Weather exposed components consist of corrosion 
resistant materials.

2. Non-Seismic Curb:
a. Location: Between structure and rooftop equipment.
b. Construction: Aluminum.

c. Integral vibration isolation to conform to requirements of 
this section.

d. Weather exposed components consist of corrosion 
resistant materials.

B. Roof Mounting Curb: 14 inches minimum height with rigid steel 
lower section containing adjustable spring pockets with restrained spring 

isolators, steel upper section to support rooftop equipment, and continuous 
elastomeric membrane extending from upper section for counterflashing 
over roofing. Provide acoustical package consisting of interior perimeter 

angles and cross members to support up to two layers of gypsum 
board.Refer to any required transition adaptor curbs as indicated on the 

drawings necessary for connection to exposed roof ductwork. Coordinate 
all curbs as required by roof equipment manufacturers for supplied 

equipment and as required for exposed roof ductwork.
PART 3 EXECUTION

3.1 INSTALLATION - GENERAL
A. Install in accordance with manufacturer's instructions.

3.2 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional 
requirements.

SECTION 23 05 53 - IDENTIFICATION FOR HVAC PIPING AND 
EQUIPMENT

PART 1 GENERAL
1.1 SECTION INCLUDES

A. Nameplates.
B. Tags.

C. Stencils.
D. Pipe markers.

1.2 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems 
2020.

1.3 SUBMITTALS
A. Refer to Division 01 requirements.

B. List: Submit list of wording, symbols, letter size, and color 
coding for mechanical identification.

C. Chart and Schedule: Submit valve chart and schedule, including 
valve tag number, location, function, and valve manufacturer's name 
and model number.

D. Product Data: Provide manufacturers catalog literature for each 
product required.

E. Manufacturer's Installation Instructions: Indicate special 
procedures, and installation.

F. Project Record Documents: Record actual locations of tagged 
valves.

PART 2 PRODUCTS

2.1 IDENTIFICATION APPLICATIONS
A. Air Handling Units: Nameplates.

B. Automatic Controls: Tags. Key to equipment served.
C. Control Panels: Nameplates.

D. Ductwork: Stenciled painting.
E. Major Control Components: Nameplates.

F. Piping: Pipe markers.
2.2 NAMEPLATES

A. Description: Laminated three-layer plastic with engraved letters.

1. Letter Color: White.
2. Background Color: Black.

3. Minimum Letter Size: 1/4 inch for name of units if viewing 
distance is less than 24 inches, 1/2 inch for viewing distances 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.

4. Label Content:
a. Principal lettering: Include equipment's unique 

equipment number/mark.
b. Secondary lettering: Electrical panel and circuit 

serving unit, and specification section number and title 
where equipment is specified.

2.3 TAGS

A. Plastic Tags: Laminated three-layer plastic with engraved black 
letters on light contrasting background color. Tag size minimum 1-1/2 

inch diameter.
B. Metal Tags: Brass with stamped letters; tag size minimum 1-1/2 

inch diameter with smooth edges.
C. Chart: Typewritten letter size list in anodized aluminum frame.

2.4 STENCILS
A. Stencils: With clean cut symbols and letters of following size:

1. 3/4 to 1-1/4 inch Outside Diameter of Insulation or Pipe: 8 

inch long color field, 1/2 inch high letters.
2. 1-1/2 to 2 inch Outside Diameter of Insulation or Pipe: 8 

inch long color field, 3/4 inch high letters.
3. 2-1/2 to 6 inch Outside Diameter of Insulation or Pipe: 12 

inch long color field, 1-1/4 inch high letters.
4. 8 to 10 inch Outside Diameter of Insulation or Pipe: 24 
inch long color field, 2-1/2 inch high letters.

5. Ductwork and Equipment: 2-1/2 inch high letters.
B. Stencil Paint: As specified in Division 09, semi-gloss enamel, 

colors conforming to ASME A13.1.
2.5 PIPE MARKERS

A. Color: Conform to ASME A13.1.
B. Plastic Pipe Markers: Factory fabricated, flexible, semi- rigid 
plastic, preformed to fit around pipe or pipe covering; minimum 

information indicating flow direction arrow and identification of fluid 
being conveyed.

PART 3 EXECUTION
3.1 PREPARATION

A. Degrease and clean surfaces to receive adhesive for 
identification materials.

3.2 INSTALLATION
A. Install nameplates with corrosive-resistant mechanical fasteners, 
or adhesive. Apply with sufficient adhesive to ensure permanent 

adhesion and seal with clear lacquer.
B. Install tags with corrosion resistant chain.

C. Install plastic pipe markers in accordance with manufacturer's 
instructions.

D. Identify air handling units, pumps, heat transfer equipment, 
tanks, and water treatment devices with plastic nameplates. Small 
devices, such as in-line pumps, may be identified with tags.

E. Identify control panels and major control components outside 
panels with plastic nameplates.

F. Tag automatic controls, instruments, and relays. Key to control 
schematic.

G. Install ductwork with stencilled painting. Identify with air handling 
unit identification number and area served. Locate identification at air 

handling unit, at each side of penetration of structure or enclosure, and 
at each obstruction.

SECTION 23 05 93 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 GENERAL
1.1 SECTION INCLUDES

A. Testing, adjustment, and balancing of air systems.
B. Measurement of final operating condition of HVAC systems.

1.2 REFERENCE STANDARDS
A. AABC (NSTSB) - AABC National Standards for Total System 
Balance, 7th Edition 2016.

B. AABC MN-1 - AABC National Standards for Total System 
Balance; Associated Air Balance Council; 2002.

C. ASHRAE Std 111 - Measurement, Testing, Adjusting, and 
Balancing of Building HVAC Systems 2008, with Errata (2019).

D. NEBB (TAB) - Procedural Standard for Testing Adjusting and 
Balancing of Environmental Systems 2019.
E. SMACNA (TAB) - HVAC Systems Testing, Adjusting and 

Balancing 2002.
1.3 SUBMITTALS

A. Refer to Division 01 requirements.
B. Installer Qualifications: Submit name of adjusting and balancing 

agency and TAB supervisor for approval within 30 days after award of 
Contract.

C. TAB Plan: Submit a written plan indicating the testing, adjusting, 
and balancing standard to be followed and the specific approach for 
each system and component.

1. Submit to the Architect/Engineer.
2. Submit to the Commissioning Authority.

3. Submit six weeks prior to starting the testing, adjusting, 
and balancing work.

4. Include certification that the plan developer has reviewed 
the contract documents, the equipment and systems, and the 
control system with the Architect/Engineer and other installers to 

sufficiently understand the design intent for each system.
5. Include at least the following in the plan:

a. Preface: An explanation of the intended use of the 
control system.

b. List of all air flow, water flow, sound level, system 
capacity and efficiency measurements to be performed 
and a description of specific test procedures, parameters, 

formulas to be used.
c. Copy of field checkout sheets and logs to be used, 

listing each piece of equipment to be tested, adjusted and 
balanced with the data cells to be gathered for each.

d. Identification and types of measurement instruments 
to be used and their most recent calibration date.

e. Discussion of what notations and markings will be 
made on the duct and piping drawings during the process.
f. Final test report forms to be used.

g. Detailed step-by-step procedures for TAB work for 
each system and issue, including:

1. Terminal flow calibration (for each terminal 
type).

2. Diffuser proportioning.
3. Branch/submain proportioning.
4. Total flow calculations.

5. Rechecking.
6. Diversity issues.

1. Expected problems and solutions, etc.

2. Details of how TOTAL flow will be determined; for 
example:

1. Air: Sum of terminal flows via control system 
calibrated readings or via hood readings of all 

terminals, supply (SA) and return air (RA) pitot 
traverse, SA or RA flow stations.

2. Water: Pump curves, circuit setter, flow station, 
ultrasonic, etc.

3. Specific procedures that will ensure that both air and water 
side are operating at the lowest possible pressures and 
methods to verify this.

4. Confirmation of understanding of the outside air ventilation 
criteria under all conditions.

5. Method of verifying and setting minimum outside air flow 
rate will be verified and set and for what level (total 

building, zone, etc.).
6. Method of checking building static and exhaust fan and/or 

relief damper capacity.

7. Proposed selection points for sound measurements and 
sound measurement methods.

8. Methods for making coil or other system plant capacity 
measurements, if specified.

9. Time schedule for TAB work to be done in phases (by 
floor, etc.).

10. Time schedule for deferred or seasonal TAB work, if 
specified.

11. Exhaust fan balancing and capacity verifications, including 

any required room pressure differentials.
12. Procedures for formal progress reports, including scope 

and frequency.
13. Procedures for formal deficiency reports, including scope, 

frequency and distribution.
1. Field Logs: Submit at least twice a week to the Commissioning 

Authority.
2. Control System Coordination Reports: Communicate in writing to the 

controls installer all setpoint and parameter changes made or problems 

and discrepancies identified during TAB that affect, or could affect, the 
control system setup and operation.

3. Progress Reports.
4. Final Report: Indicate deficiencies in systems that would prevent 

proper testing, adjusting, and balancing of systems and equipment to 
achieve specified performance.
a. Submit to the the Commissioning Authority within two weeks 

after completion of testing, adjusting, and balancing.
b. Revise TAB plan to reflect actual procedures and submit as part 

of final report.
c. Submit draft copies of report for review prior to final acceptance 

of Project. Provide final copies for Architect/Engineer and for 
inclusion in operating and maintenance manuals.

d. Provide reports in soft cover, letter size, 3-ring binder manuals, 
complete with index page and indexing tabs, with cover 
identification at front and side. Include set of reduced drawings 

with air outlets and equipment identified to correspond with data 
sheets, and indicating thermostat locations.

e. Include actual instrument list, with manufacturer name, serial 
number, and date of calibration.

f. Form of Test Reports: Where the TAB standard being followed 
recommends a report format use that; otherwise, follow ASHRAE 
Std 111.

g. Units of Measure: Report data in I-P (inch-pound) units only.
h. Include the following on the title page of each report:

1. Name of Testing, Adjusting, and Balancing Agency.
2. Address of Testing, Adjusting, and Balancing Agency.

3. Telephone number of Testing, Adjusting, and Balancing 
Agency.

4. Project name.
5. Project location.
6. Project Architect.

7. Project Engineer.
8. Project Contractor.

9. Project altitude.
10. Report date.

5. Project Record Documents: Record actual locations of balancing 
valves and rough setting.

PART 2 PRODUCTS
1. NOT USED

PART 3 EXECUTION

1. GENERAL REQUIREMENTS
1. Perform total system balance in accordance with one of the following:

a. AABC (NSTSB), AABC National Standards for Total System 
Balance.

b. NEBB Procedural Standards for Testing Adjusting Balancing of 
Environmental Systems.

2. Begin work after completion of systems to be tested, adjusted, or 

balanced and complete work prior to Substantial Completion of the 
project.

3. Where HVAC systems and/or components interface with life safety 
systems, including fire and smoke detection, alarm, and control, 

coordinate scheduling and testing and inspection procedures with the 
authorities having jurisdiction.

4. TAB Agency Qualifications:
a. Company specializing in the testing, adjusting, and balancing of 

systems specified in this section.

b. Having minimum of three years documented experience.
c. Certified by one of the following:

1. AABC, Associated Air Balance Council: www.aabc.com/
#sle; upon completion submit AABC National Performance 

Guaranty.
2. NEBB, National Environmental Balancing 

Bureau: www.nebb.org/#sle.
5. TAB Supervisor and Technician Qualifications: Certified by same 

organization as TAB agency.

2. EXAMINATION
1. Verify that systems are complete and operable before commencing 

work. Ensure the following conditions:
a. Systems are started and operating in a safe and normal 

condition.
b. Temperature control systems are installed complete and 

operable.

c. Proper thermal overload protection is in place for electrical 
equipment.

d. Final filters are clean and in place. If required, install temporary 
media in addition to final filters.

e. Duct systems are clean of debris.
f. Fans are rotating correctly.

g. Fire and volume dampers are in place and open.
h. Air coil fins are cleaned and combed.
i. Access doors are closed and duct end caps are in place.

j. Air outlets are installed and connected.
k. Duct system leakage is minimized.

2. Submit field reports. Report defects and deficiencies that will or could 
prevent proper system balance.

3. Beginning of work means acceptance of existing conditions.
3. PREPARATION

1. Hold a pre-balancing meeting at least one week prior to starting TAB 

work.
a. Require attendance by all installers whose work will be tested, 

adjusted, or balanced.
2. Provide instruments required for testing, adjusting, and balancing 

operations. Make instruments available to Architect/Engineer to 
facilitate spot checks during testing.

3. Provide additional balancing devices as required.
4. ADJUSTMENT TOLERANCES

1. Air Handling Systems: Adjust to within plus or minus 5 percent of 

design for supply systems and plus or minus 10 percent of design for 
return and exhaust systems.

2. Air Outlets and Inlets: Adjust total to within plus 10 percent and minus 
5 percent of design to space. Adjust outlets and inlets in space to 

within plus or minus 10 percent of design.
3. Hydronic Systems: Adjust to within plus or minus 10 percent of design.

5. RECORDING AND ADJUSTING
1. Field Logs: Maintain written logs including:

a. Running log of events and issues.

b. Discrepancies, deficient or uncompleted work by others.
c. Contract interpretation requests.

d. Lists of completed tests.
2. Ensure recorded data represents actual measured or observed 

conditions.
3. Permanently mark settings of valves, dampers, and other adjustment 

devices allowing settings to be restored. Set and lock memory stops.

4. Mark on drawings the locations where traverse and other critical 
measurements were taken and cross reference the location in the final 

report.
5. After adjustment, take measurements to verify balance has not been 

disrupted or that such disruption has been rectified.
6. Leave systems in proper working order, replacing belt guards, closing 

access doors, closing doors to electrical switch boxes, sealing test 
holes, restoring insulation, and restoring thermostats to specified 
settings.

7. At final inspection, recheck random selections of data recorded in 
report. Recheck points or areas as selected and witnessed by the 

Architect/Engineer.
8. Provide a drawing indicating actual locations of all balancing dampers.

6. AIR SYSTEM PROCEDURE
1. Adjust air handling and distribution systems to provide required or 

design supply, return, and exhaust air quantities at site altitude.
2. Make air quantity measurements in ducts by Pitot tube traverse of 

entire cross sectional area of duct.
3. Measure air quantities at air inlets and outlets.

4. Adjust distribution system to obtain uniform space temperatures free 
from objectionable drafts and noise.

5. Use volume control devices to regulate air quantities only to extend that 
adjustments do not create objectionable air motion or sound 
levels. Effect volume control by duct internal devices such as dampers 

and splitters.
6. Vary total system air quantities by adjustment of fan speeds. Provide 

drive changes required. Vary branch air quantities by damper 
regulation.

7. Provide system schematic with required and actual air quantities 
recorded at each outlet or inlet.

8. Measure static air pressure conditions on air supply units, including 
filter and coil pressure drops, and total pressure across the fan. Make 
allowances for 50 percent loading of filters.

9. Adjust outside air automatic dampers, outside air, return air, and 
exhaust dampers for design conditions.

10. Measure temperature conditions across outside air, return air, and 
exhaust dampers to check leakage.

11. Measure building static pressure and adjust supply, return, and exhaust 
air systems to provide required relationship between each to maintain 
approximately 0.05 inches positive static pressure near the building 

entries.
12. Check multi-zone units for motorized damper leakage. Adjust air 

quantities with mixing dampers set first for cooling, then heating, then 
modulating.

13. For variable air volume system powered units set volume controller to 
air flow setting indicated. Confirm connections properly made and 

confirm proper operation for automatic variable air volume temperature 
control.

7. SCOPE

1. Test, adjust, and balance the following:
a. Packaged Roof Top Heating/Cooling Units.

b. Packaged Outdoor Central-Station Air-Handling Units
c. Air Coils.

d. FanS
e. Air Inlets and Outlets.

SECTION 23 07 13 - DUCT INSULATION
PART 1 GENERAL
1.1 SECTION INCLUDES

A. Duct insulation.
B. Insulation jackets.

1.2 SUBMITTALS
A. Refer to Division 01 requirements.

B. Product Data: Provide product description, thermal characteristics, list 
of materials and thickness for each service, and locations.
C. Manufacturer's Instructions: Indicate installation procedures necessary 

to ensure acceptable workmanship and that installation standards will be 
achieved.

1.3 QUALITY ASSURANCE
A. Manufacturer Qualifications: Company specializing in manufacturing 

products of the type specified in this section with documented experience.
B. Applicator Qualifications: Company specializing in performing the type 

of work specified in this section, with documented experience and approved 
by manufacturer.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site in original factory packaging, labelled with 
manufacturer's identification, including product density and thickness.

B. Protect insulation from weather and construction traffic, dirt, water, 
chemical, and mechanical damage, by storing in original wrapping.

1.5 FIELD CONDITIONS
A. Maintain ambient temperatures and conditions required by 

manufacturers of adhesives, mastics, and insulation cements.
B. Maintain temperature during and after installation for minimum period of 
24 hours.

PART 2 PRODUCTS
2.1 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics: Flame spread index/Smoke 
developed index of 25/50, maximum, when tested in accordance with ASTM 

E84 or UL 723.
2.2 PRE-INSULATED OUTDOOR DUCT INSULATION SYSTEM

A. Manufacturer: Basis of Design R-12 Thermaduct. Any proposed 

substitution shall be presented as a BID RFI with preliminary submittal with 
applicable product data for review and approval by the owner and AE.

B. Insulation: Fiber-free closed cell foam insulation, factory bonded to a 
high impact strength UV stable 1000 micron exterior vinyl shell.

1. R-12 Construction Type.
2. 'K' Value: 0.146 BTU/IN/SQFT/HR/degree F.

3. Maximum Service Temperature: 185 degrees F.
4. Density: Shell tensile strength 6,350 PSI.
5. Closed Cell Content: >90%.

C. Vapor Barrier Jacket:
1. Autohesively bonded aluminum foil with 1000 micron UV stable 

vinyl.
2. Flammability:

a. Core: 25/50 compliant.
b. Shell: V-0 per UL-94

3. Fire/Smoke Performance: UL 723 Flame spread/smoke 
development interior <25/50.
4. Moisture Vapor Permeability: Zero permeability.

5. Secure with cohesivley bonded seams per the pre-insulated 
manufacturer system.

6. Color: White
PART 3 EXECUTION

3.1 EXAMINATION
A. Verify that ducts have been tested before applying insulation materials.

B. Verify that surfaces are clean, foreign material removed, and dry.
3.2 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install in accordance with NAIMA National Insulation Standards.
C. Insulated ducts conveying air below ambient temperature:

1. Provide insulation with vapor barrier jackets.
2. Finish with tape and vapor barrier jacket.

3. Continue insulation through walls, sleeves, hangers, and other 
duct penetrations.
4. Insulate entire system including fittings, joints, flanges, fire 

dampers, flexible connections, and expansion joints.
D. External Duct Insulation Application:

1. Secure insulation with vapor barrier with wires and seal jacket 
joints with vapor barrier adhesive or tape to match jacket.

2. Secure insulation without vapor barrier with staples, tape, or 
wires.

3. Install without sag on underside of duct. Use adhesive or 
mechanical fasteners where necessary to prevent sagging. Lift duct off 
trapeze hangers and insert spacers.

4. Seal vapor barrier penetrations by mechanical fasteners with 
vapor barrier adhesive.

5. Stop and point insulation around access doors and damper 
operators to allow operation without disturbing wrapping.

SECTION 23 11 23 - FACILITY NATURAL-GAS PIPING
PART 1 GENERAL

1.1 SECTION INCLUDES
A. Pipe, pipe fittings, valves, and connections for natural gas piping 
systems.

1.2 REFERENCE STANDARDS
A. ANSI Z21.18/CSA 6.3 - Gas Appliance Pressure Regulators 2019.

B. ANSI Z21.80/CSA 6.22 - Line Pressure Regulators 2019.
C. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300 

2021.
D. ASME B31.1 - Power Piping 2022.
E. ASME B31.9 - Building Services Piping 2020.

F. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and 
Hot-Dipped, Zinc-Coated, Welded and Seamless 2022.

G. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip 
Galvanized) Coatings on Iron and Steel Products 2017.

H. ASTM A234/A234M - Standard Specification for Piping Fittings of 
Wrought Carbon Steel and Alloy Steel for Moderate and High Temperature 

Service 2023a.
I. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, 
Grooved and Flared Ends 2010, with Errata .

1.3 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal 

procedures.
B. Product Data: Provide data on pipe materials, pipe fittings, valves, and 

accessories. Provide manufacturers catalog information. Indicate valve data 
and ratings.

1.4 QUALITY ASSURANCE
A. Perform work in accordance with applicable codes.
B. Valves: Manufacturer's name and pressure rating marked on valve 

body.
C. Identify pipe with marking including size, ASTM material classification, 

and ASTM specification.

PART 2 PRODUCTS
2.1 NATURAL GAS PIPING, ABOVE GRADE

A. Steel Pipe: ASTM A53/A53M, Grade B, Type F, Schedule 40 black.
1. Fittings: ASME B16.3, malleable iron, or ASTM A234/A234M, 

wrought steel welding type.
2. Joints: Threaded or welded to ASME B31.1.

2.2 FLANGES, UNIONS, AND COUPLINGS
A. Unions for Pipe Sizes 3 Inches and Under:

1. Ferrous Pipe: Class 150 malleable iron threaded unions.
2.3 PIPE HANGERS AND SUPPORTS

A. Provide hangers and supports that comply with MSS SP-58.

1. If type of hanger or support for a particular situation is not indicated, 
select appropriate type using MSS SP-58 recommendations.

2. Rooftop Supports for Low-Slope Roofs: Steel pedestals with bases 
that rest on top of roofing membrane, not requiring any attachment to the 

roof structure and not penetrating the roofing assembly, with support 
fixtures as specified; and as follows:

a. Bases: High density polypropylene.

b. Base Sizes: As required to distribute load sufficiently to 
prevent indentation of roofing assembly.

c. Steel Components: Stainless steel, or carbon steel hot-dip 
galvanized after fabrication in accordance with ASTM A123/A123M.

d. Attachment/Support Fixtures: As recommended by 
manufacturer, same type as indicated for equivalent indoor hangers 
and supports; corrosion resistant material.

e. Height: Provide minimum clearance of 6 inches under pipe to 
top of roofing.

2.4 BALL VALVES
A. Construction, 4 Inches and Smaller: MSS SP-110, Class 150, 400 psi

CWP, bronze or ductile iron body, 304 stainless steel or chrome plated brass
ball, regular port, Teflon seats and stuffing box ring, blow-out proof stem, lever 

handle with balancing stops, solder, threaded, or grooved ends with union.
2.5 STRAINERS

A. Size 2 inch and Under:

1. Threaded brass body for 175 psi CWP, Y pattern with 1/32 inch 
stainless steel perforated screen.

2. Class 150, threaded bronze body 300 psi CWP, Y pattern with 1/32 
inch stainless steel perforated screen.

2.6 LINE PRESSURE REGULATORS AND APPLIANCE REGULATORS 
INDICATORS

A. Compliance Requirements:

1. Appliance Regulator: ANSI Z21.18/CSA 6.3.
2. Line Pressure Regulator: ANSI Z21.80/CSA 6.22.

B. Materials in Contact With Gas:
1. Housing: Aluminum, steel (free of non-ferrous metals).

2. Seals and Diaphragms: NBR-based rubber.
C. Maximum Inlet Operating Pressure: 5 psi.

PART 3 EXECUTION
3.1 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Route piping in orderly manner and maintain gradient. Route parallel and 
perpendicular to equipment and walls.

C. Provide clearance in hangers and from structure and other equipment for 
installation of insulation and access to valves and fittings.

D. Prepare exposed, unfinished pipe, fittings, supports, and accessories 
ready for finish painting.
E. Install valves with stems upright or horizontal, not inverted.

F. Pipe Hangers and Supports:
1. Install in accordance with ASME B31.9.

SECTION 23 33 00 - AIR DUCT ACCESSORIES
PART 1 GENERAL

1.1 SECTION INCLUDES
A. Air turning devices/extractors.
B. Duct access doors.

C. Duct test holes.
D. Flexible duct connections.

E. Volume control dampers.
F. Miscellaneous products:

1. Duct opening closure film.
1.2 SUBMITTALS

A. Refer to Division 01 requirements.
B. Product Data: Provide for shop fabricated assemblies including volume 
control dampers. Include electrical characteristics and connection requirements.

C. Shop Drawings: Indicate for shop fabricated assemblies including volume 
control dampers.

D. Project Record Drawings: Record actual locations of access doors and 
test holes.

E. Maintenance Materials: Furnish the following for Owner's use in 
maintenance of project.

1. Extra Fusible Links: Two of each type and size.

1.3 QUALITY ASSURANCE
A. Products Requiring Electrical Connection: Listed and classified by 

Underwriters Laboratories Inc. as suitable for the purpose specified and 
indicated.

1.4 DELIVERY, STORAGE, AND HANDLING
A. Protect dampers from damage to operating linkages and blades.

PART 2 PRODUCTS
2.1 AIR TURNING DEVICES/EXTRACTORS

A. Multi-blade device with blades aligned in short dimension; steel 

construction; with individually adjustable blades, mounting straps.
2.2 DUCT ACCESS DOORS

A. Fabrication: Rigid and close-fitting of galvanized steel with sealing 
gaskets and quick fastening locking devices. For insulated ducts, install 

minimum 1 inch thick insulation with sheet metal cover.
2.3 DUCT TEST HOLES

A. Temporary Test Holes: Cut or drill in ducts as required. Cap with neat 

patches, neoprene plugs, threaded plugs, or threaded or twist-on metal caps.
B. Permanent Test Holes: Factory fabricated, air tight flanged fittings with 

screw cap. Provide extended neck fittings to clear insulation.
2.4 FLEXIBLE DUCT CONNECTIONS

A. Fabricate in accordance with SMACNA (DCS) and as indicated.
B. Flexible Duct Connections: Fabric crimped into metal edging strip.

2.5 VOLUME CONTROL DAMPERS

A. Fabricate in accordance with SMACNA (DCS) and as indicated.
B. Single Blade Dampers:

C. Multi-Blade Damper: Fabricate of opposed blade pattern with maximum 
blade sizes 8 by 72 inch. Assemble center and edge crimped blades in prime 

coated or galvanized channel frame with suitable hardware.
D. End Bearings: Except in round ducts 12 inches and smaller, provide end 

bearings. On multiple blade dampers, provide oil-impregnated nylon, 
thermoplastic elastomer, or sintered bronze bearings.
E. Quadrants:

1. Provide locking, indicating quadrant regulators on single and multi-
blade dampers.

2. On insulated ducts mount quadrant regulators on stand-off mounting 
brackets, bases, or adapters.

3. Where rod lengths exceed 30 inches provide regulator at both ends.
2.6 MISCELLANEOUS PRODUCTS

A. Duct Opening Closure Film: Mold-resistant, self-adhesive film to keep 

debris out of ducts during construction.
1. Thickness: 2 mils.

2. High tack water based adhesive.
3. UV stable light blue color.

4. Elongation Before Break: 325 percent, minimum.
PART 3 EXECUTION

3.1 PREPARATION
A. Verify that electric power is available and of the correct characteristics.

3.2 INSTALLATION

A. Install accessories in accordance with manufacturer's instructions, NFPA 
90A, and follow SMACNA (DCS). Refer to Section 23 31 00 for duct construction 

and pressure class.
B. Provide duct access doors for inspection and cleaning before and after 

filters, coils, fans, automatic dampers, at fire dampers, combination fire and 
smoke dampers, and elsewhere as indicated. Provide for cleaning kitchen 
exhaust ducts in accordance with NFPA 96 Provide minimum 8 by 8 inch size for 

hand access, size for shoulder access, and as indicated. Provide 4 by 4 inch for 
balancing dampers only. Review locations prior to fabrication.

C. Provide duct test holes where indicated and required for testing and 
balancing purposes.

D. At fans and motorized equipment associated with ducts, provide flexible 
duct connections immediately adjacent to the equipment.
E. At equipment supported by vibration isolators, provide flexible duct 

connections immediately adjacent to the equipment.
F. Provide balancing dampers at points on supply, return, and exhaust 

systems where branches are taken from larger ducts as required for air 
balancing. Install minimum 2 duct widths from duct take-off.

G. Provide balancing dampers on duct take-off to diffusers, grilles, and 
registers, regardless of whether dampers are specified as part of the diffuser, 

grille, or register assembly.
C. Provide duct test holes where indicated and required for testing and 
balancing purposes.

D. At fans and motorized equipment associated with ducts, provide flexible 
duct connections immediately adjacent to the equipment.

E. At equipment supported by vibration isolators, provide flexible duct 
connections immediately adjacent to the equipment.

F. Provide balancing dampers at points on supply, return, and exhaust 
systems where branches are taken from larger ducts as required for air 
balancing. Install minimum 2 duct widths from duct take-off.

G. Provide balancing dampers on duct take-off to diffusers, grilles, and 
registers, regardless of whether dampers are specified as part of the diffuser, 

grille, or register assembly
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SECTION 232300 - REFRIGERANT PIPING
PART 1 GENERAL

1.1 SECTION INCLUDES
A. Piping.

B. Refrigerant.
1.2 REFERENCE STANDARDS

A. ASHRAE Std 15 - Safety Standard for Refrigeration Systems and 
Designation and Classification of Refrigerants; 2019.

B. ASME B31.5 - Refrigeration Piping and Heat Transfer Components; 2020.
C. ASME B31.9 - Building Services Piping; 2017.
D. ASTM B280 - Standard Specification for Seamless Copper Tube for Air 

Conditioning and Refrigeration Field Service; 2020.
1.3 SYSTEM DESCRIPTION

A. Provide pipe hangers and supports in accordance with ASME B31.5 
unless indicated otherwise.

B. Provide piping accessories and specialties as recommended and required 
by the refrigeration equipment manufacturer.

1.4 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal 
procedures.

B. Shop Drawings: Indicate schematic layout of system, including 
equipment, critical dimensions, and sizes.

C. Test Reports: Indicate results of leak test, acid test.
D. Project Record Documents: Record exact locations of equipment and 

refrigeration accessories on record drawings.
1.5 REGULATORY REQUIREMENTS

A. Conform to ASME B31.9 for installation of piping system.

B. Products Requiring Electrical Connection: Listed and classified by UL, as 
suitable for the purpose indicated.

1.6 DELIVERY, STORAGE, AND HANDLING
A. Deliver and store piping and specialties in shipping containers with 

labeling in place.
B. Protect piping and specialties from entry of contaminating material by 
leaving end caps and plugs in place until installation.

C. Dehydrate and charge components such as piping and receivers, seal 
prior to shipment, until connected into system.

PART 2 PRODUCTS
2.1 PIPING

A. Copper Tube: ASTM B280, H58 hard drawn or O60 soft annealed.
1. Fittings: ASME B16.22 wrought copper.
2. Joints: Braze, AWS A5.8M/A5.8 BCuP silver/phosphorus/copper 

alloy.
B. Pipe Supports and Anchors:

1. Provide hangers and supports that comply with MSS SP-58.
a. If type of hanger or support for a particular situation is not 

indicated, select appropriate type using MSS SP-58 
recommendations.

2. Hangers for Pipe Sizes 1/2 to 1-1/2 Inch (13 to 38 mm): Malleable 
iron adjustable swivel, split ring.
3. Hangers for Pipe Sizes 2 Inches (50 mm) and Over: Carbon steel, 

adjustable, clevis.
4. Wall Support for Pipe Sizes to 3 Inches (75 mm): Cast iron hook.

5. Vertical Support: Steel riser clamp.
6. Copper Pipe Support: Carbon steel ring, adjustable, copper plated.

7. Hanger Rods: Mild steel threaded both ends, threaded one end, or 
continuous threaded.
8. Inserts: Malleable iron case of galvanized steel shell and expander 

plug for threaded connection with lateral adjustment, top slot for reinforcing 
rods, lugs for attaching to forms; size inserts to suit threaded hanger rods.

9. Rooftop Supports for Low-Slope Roofs: Steel pedestals with bases 
that rest on top of roofing membrane, not requiring any attachment to the 

roof structure and not penetrating the roofing assembly, with support 
fixtures as specified; and as follows:

a. Bases: High density, UV tolerant, polypropylene or reinforced 
PVC.
b. Base Sizes: As required to distribute load sufficiently to 

prevent indentation of roofing assembly.
c. Steel Components: Stainless steel, or carbon steel hot-dip 

galvanized after fabrication in accordance with ASTM A123/A123M.
d. Attachment/Support Fixtures: As recommended by 

manufacturer, same type as indicated for equivalent indoor hangers 
and supports; corrosion resistant material.
e. Height: Provide minimum clearance of 6 inches (150 mm) 

under pipe to top of roofing.

2.2 REFRIGERANT
A. Refrigerant: Use only refrigerants that have ozone depletion potential 

(ODP) of zero and global warming potential (GWP) of less than 50.
2.3 MOISTURE AND LIQUID INDICATORS

A. Indicators: Single port type, UL listed, with copper or brass body, flared or 
solder ends, sight glass, color coded paper moisture indicator with removable 
element cartridge and plastic cap; for maximum temperature of 200 degrees F 

(93 degrees C) and maximum working pressure of 500 psi (3450 kPa).
PART 3 EXECUTION

3.1 PREPARATION
A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.

B. Remove scale and dirt on inside and outside before assembly.
C. Prepare piping connections to equipment with flanges or unions.

3.2 INSTALLATION

A. Install refrigeration specialties in accordance with manufacturer's 
instructions.

B. Route piping in orderly manner, with plumbing parallel to building structure, 
and maintain gradient.

C. Install piping to conserve building space and avoid interference with use of 
space.

D. Group piping whenever practical at common elevations and 
locations. Slope piping one percent in direction of oil return.
E. Install piping to allow for expansion and contraction without stressing pipe, 

joints, or connected equipment.
F. Pipe Hangers and Supports:

1. Install in accordance with ASME B31.5.
2. Install hangers to provide minimum 1/2 inch (13 mm) space between 

finished covering and adjacent work.
3. Place hangers within 12 inches (300 mm) of each horizontal elbow.
4. Support vertical piping at every other floor. Support riser piping 

independently of connected horizontal piping.
5. Where several pipes can be installed in parallel and at same 

elevation, provide multiple or trapeze hangers.
6. Provide copper plated hangers and supports for copper piping.

G. Provide clearance for installation of insulation and access to valves and 
fittings.

H. Flood piping system with nitrogen when brazing.
I. Follow ASHRAE Std 15 procedures for charging and purging of systems 
and for disposal of refrigerant.

J. Provide replaceable cartridge filter-driers, with isolation valves and valved 
bypass.

K. Fully charge completed system with refrigerant after testing.
L. Provide electrical connection to solenoid valves. Refer to Section 260583.

3.3 FIELD QUALITY CONTROL
A. See Section 014000 - Quality Requirements, for additional requirements.
B. Test refrigeration system in accordance with ASME B31.5.

C. Pressure test system with dry nitrogen to 200 psi (1380 kPa). Perform 
final tests at 27 inches (92 kPa) vacuum and 200 psi (1380 kPa) using electronic 

leak detector. Test to no leakage.
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SPECIFICATIONS

SECTION 23 74 13 - PACKAGED OUTDOOR CENTRAL-STATION AIR-HANDLING
    UNITS

PART 1 GENERAL
1.1 SECTION INCLUDES

A. Packaged roof top unit.
B. Unit controls.

C. Roof mounting curb and base.
1.2 PERFORMANCE REQUIREMENTS

A. Refer to drawing schedule.
1.3 SUBMITTALS

A. Refer to Division 01 requirements.

B. Product Data: Provide capacity and dimensions of 
manufactured products and assemblies required for this 

project. Indicate electrical service with electrical characteristics and 
connection requirements, and duct connections.

C. Shop Drawings: Indicate capacity and dimensions of 
manufactured products and assemblies required for this 
project. Indicate electrical service with electrical characteristics and 

connection requirements, and duct connections.
D. Manufacturer's Instructions: Indicate assembly, support 

details, connection requirements, and include start-up instructions.
E. Operation and Maintenance Data: Include manufacturer's 

descriptive literature, operating instructions, installation instructions, 
maintenance and repair data, and parts listing.
F. Warranty: Submit manufacturer's warranty and ensure forms 

have been filled out in Owner's name and registered with 
manufacturer.

G. Maintenance Materials: Furnish the following for Owner's use 
in maintenance of project.

1. Extra Filters: One set for each unit.
1.4 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in 
manufacturing the type of products specified in this section, with 
documented experience.

B. Products Requiring Electrical Connection: Listed and 
classified by Underwriters Laboratories Inc. as suitable for the 

purpose specified and indicated.
1.5 DELIVERY, STORAGE, AND HANDLING

A. Protect units from physical damage by storing off site until roof 
mounting curbs are in place, ready for immediate installation of units.

1.6 WARRANTY

A. Warranty period shall begin at Date of Substantial Completion.
B. Provide three year warranty to include coverage for 

refrigeration compressors.
PART 2 PRODUCTS

2.1 MANUFACTURERS
A. Carrier (basis of design)

B. Trane
C. Daikin/McQuay.
D. Project is based on the specified equipment. Any re-

engineering or installation costs associated with using alternate 
manufacturer’s equipment shall be borne by the installing contractor.

E. Any proposed substitution from the Basis of Design shall be 
communicated during the Bid process for review/approval.

2.2 PACKAGED ROOFTOP UNITS
A. General

1. The units shall be downflow, horizontal, or mixed 

airflow . The operating range shall be between 115F and 0F in 
cooling as standard from the factory for all units.

2. Cooling performance shall be rated in accordance with 
ARI testing procedures.

3. All units shall be factory assembled, internally wired, 
fully charged with R-410A refrigerant and 100% run tested to 
check cooling operation, fan and blower rotation and control 

sequence before leaving the factory.
4. Wiring internal to the unit shall be numbered for 

simplified identification.
5. Units shall be UL listed to U.S. and Canadian safety 

standards.
B. Compressors

1. Compressors shall be direct-drive scroll type, 3600 rpm, 
suction gas cooled hermetic motor. Dependent on the 
compressor model, motor protection shall be provided by 

either a patented motor cap and integral line break motor 
protector or an external 24 VAC module which provides 

protection against incorrect phase sequence, excess motor 
temperatures, over current protection, and phase loss.

2. Compressor shall include centrifugal oil pump, scroll tips 
seals, internal heat shield that lowers the heat transfer from 
discharge and suction gas, oil level sight glass and oil charge 

valve.
3. Some compressor models also provide a dip tube that 

allow s for oil draining, in addition to a low leakage internal 
discharge check valve to help prevent refrigerant migration.

4. Each compressor shall have a crankcase heater 
installed, properly sized to minimize the amount of liquid 

refrigerant present in the oil sump during off cycles.
C. Evaporator and Condenser Coils

1. Condenser coils shall have all aluminum micro-channel 

coils.
2. Evaporator coils shall be internally finned copper tubes 

mechanically bonded to high performance aluminum plate fins.
3. All coils shall be leak tested at the factory to ensure 

pressure integrity. The evaporator coil shall be pressure tested 
to 450 psig and the condenser coil at 650 psig.
4. All dual circuit evaporator coils shall be of intermingled 

configuration.
5. Condensate drain pans shall be sloped.

D. Refrigerant Circuits
1. Each refrigerant circuit shall have independent 

thermostatic expansion devices, service pressure ports and 
refrigerant line filter driers factory-installed as standard.
2. An area shall be provided for replacement suction line 

driers.
E. Air Filters

1. Provide 2-inch high efficiency MERV 8 filters.
F. Indoor Fan, 60 Hz Supply Motor

1. Unit shall have ECM direct driven, forward curve, 
centrifugal fans that are statically and dynamically balanced.

2. The supply fan motors shall be circuit breaker protected.
3. All 60 Hz supply fan motors shall meet the Energy 
Independence and Security Act of 2009 (EISA).

G. Gas Burner
1. Gas Burner: Forced draft type burner with adjustable 

combustion air supply, pressure regulator, gas valves, manual 
shut-off, intermittent spark or glow coil ignition, flame sensing 

device, and automatic 100 percent shut-off pilot.
2. Gas Burner Safety Controls: Energize ignition, limit time for 
establishment of flame, prevent opening of gas valve until pilot 

flame is proven, stop gas flow on ignition failure, energize 
blower motor, and after air flow proven and slight delay, allow 

gas valve to open.
3. High Limit Control: Temperature sensor with fixed stop at 

maximum permissible setting, de-energize burner on 
excessive bonnet temperature and energize burner when 

temperature drops to lower safe value.
H. Outdoor Fans

1. The outdoor fan shall be direct-drive statically and 

dynamically balanced, draw through in the vertical discharge 
position.

2. The fan motors shall be permanently lubricated and 
have built-in thermal overload protection.

2.3 CONTROLS
A. All controls shall be furnished by the manufacturer of the 
equipment for factory mounting and wiring. The controls shall be 

capable of achieving the sequence of operations as 
programmed/desired by WPS to match existing system operation.

B. All controls shall be coordinated for connection to the 
respective existing to remain BAS systems for the building.

PART 3 EXECUTION
3.1 EXAMINATION

A. Verify that roof is ready to receive work and opening 

dimensions are as indicated on shop drawings.
B. Verify that proper power supply is available.

3.2 INSTALLATION
A. Install in accordance with manufacturer's instructions.

3.3 MANUFACTURER'S FIELD SERVICES
A. Provide the services of the equipment manufacturer technician 

or factory trained authorized equipment mechanic/ technician for 
starting and testing unit.
B. The equipment manufacturer technician or factory trained 

authorized equipment mechanic/ technician.shall provide start-up 
and instruction for each unit. The manufacturer may dispatch factory-

trained technicians in the direct employ of the manufacturer's local 
authorized representative for field services as specified herein.

C. Start-up and instruction shall cover all components assembled 
and furnished by the manufacturer whether or not of his own 
manufacture.

3.4 CLOSEOUT ACTIVITIES
A. Demonstrate operation to Owner's maintenance personnel.

3.5 SCHEDULES
A. Refer to the drawings.

SECTION 23 63 13 - AIR COOLED REFRIGERANT CONDENSERS
PART 1 GENERAL

1.1 SECTION INCLUDES
A. Manufactured units.

B. Casing.
C. Condenser coils.

D. Fans and motors.
E. Controls.

1.2 REFERENCE STANDARDS
A. AHRI 210/240 - Standard for Performance Rating of Unitary Air-
Conditioning and Air-Source Heat Pump Equipment 2008, Including All 

Addenda.
B. ASHRAE Std 15 - Safety Standard for Refrigeration Systems 

2013.
C. ASHRAE Std 20 - Methods of Testing for Rating Remote 

Mechanical-Draft Air-Cooled Refrigerant Condensers 1997 (R2006), 
with Errata 2014.
D. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except 

Low-Rise Residential Buildings Most Recent Edition Adopted by 
Authority Having Jurisdiction, Including All Applicable Amendments 

and Supplements.
E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts 

Maximum) 2014.
F. NEMA MG 1 - Motors and Generators 2021.

G. UL 207 - Standard for Refrigerant-Containing Components and 
Accessories, Nonelectrical Current Edition, Including All Revisions.

1.3 SUBMITTALS

A. Refer to Division 01 requirements.
B. Product Data: Provide rated capacities, weights, accessories, 

electrical requirements, and wiring diagrams.
C. Shop Drawings: Indicate components, assembly, dimensions, 

weights and loading, required clearances, and location and size of field 
connections. Include schematic layouts showing condenser, 
refrigeration compressors, cooling coils, refrigerant piping and 

accessories required for complete system.
D. Manufacturer's Instructions: Submit manufacturer's complete 

installation instructions.
E. Operation and Maintenance Data: Include start-up instructions, 

maintenance instructions, parts lists, controls, and accessories.
F. Warranty Documentation: Submit manufacturer warranty and 
ensure that forms have been completed in Owner's name and 

registered with manufacturer.
G. Maintenance Materials: Furnish the following for Owner's use in 

maintenance of project.
1. See Division 01 requirements.

2. Extra Fan Belts: One set for each unit.
1.4 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in 
manufacturing the type of products specified in this section, with 
documented experience.

B. Products Requiring Electrical Connection: Listed and classified 
by Underwriters Laboratories Inc. as suitable for the purpose specified 

and indicated.
1.5 DELIVERY, STORAGE, AND HANDLING

A. Comply with manufacturer's installation instruction for rigging, 
unloading and transporting units.
B. Protect units on site from physical damage. Protect coils.

PART 2 PRODUCTS
2.1 MANUFACTURERS

A. Carrier (Basis of Design)
B. Trane 

C. Daikin/McQuay.
D. Project is based on the specified equipment. Any re-engineering 

or installation costs associated with using alternate manufacturer's 
equipment shall be borne by the installing contractor.
E. Any proposed substitutions from basis of design shall be 

communicated during the bid process for review/approval.
2.2 MANUFACTURED UNITS

A. Provide packaged, factory assembled, pre-wired unit, suitable for 
outdoor use consisting of casing, condensing coil and fans, integral 

sub-cooling coil liquid accumulator.
B. Construction and Ratings: In accordance with AHRI 210/240 
and UL 207. Testing shall be in accordance with ASHRAE Std 20.

C. Performance Ratings: Energy Efficient Rating (EER)/Coefficient 
of Performance (COP) not less than prescribed by ASHRAE Std 90.1 I-

P, in combination with compressor units.
D. Refrigerant: Use only refrigerants that have ozone depletion 

potential (ODP) of zero and global warming potential (GWP) of less 
than 50.

2.3 CASING
A. House components in welded steel frame with steel panels with 
weather resistant, baked enamel finish.

B. Mount starters, disconnects, and controls in weatherproof panel 
provided with full opening access doors. Provide mechanical interlock 

to disconnect power when door is opened.
C. Provide removable access doors or panels with quick fasteners.

2.4 CONDENSER COILS
A. Coils: Aluminum fins mechanically bonded to seamless copper 
tubing. Provide sub-cooling circuits. Air test under water to 425 psig, 

and vacuum dehydrate. Seal with holding charge of nitrogen.
B. Coil Guard: Expanded metal with lint screens.

C. Configuration: Single refrigeration circuit with receiver.
2.5 FANS AND MOTORS

A. Vertical discharge direct driven propeller type condenser fans 
with fan guard on discharge, equipped with roller or ball bearings with 

grease fittings extended to outside of casing.
B. Weatherproof motors suitable for outdoor use, single phase 
permanent split capacitor or 3 phase, with permanent lubricated ball 

bearings and built-in current and thermal overload protection; refer to 
Section 23 05 13.

2.6 CONTROLS
A. Provide factory wired and mounted control panel, NEMA 250, 

containing fan motor starters, fan cycling thermostats, compressor 
interlock, and control transformer.
B. Provide controls to permit operation down to 0 degrees F

ambient temperature.
C. Provide thermostat to cycle fan motors in response to outdoor 

ambient temperature.
D. Provide head pressure switch to cycle fan motors in response to 

refrigerant condensing pressure.
E. Provide solid state control to vary speed of one condenser fan 

motor in response to refrigerant condensing pressure.
F. Provide electronic low ambient control consisting of mixing 
damper assembly, controlled to maintain constant refrigerant 

condensing pressure.
PART 3 EXECUTION

3.1 INSTALLATION
A. Install in accordance with manufacturer's instructions.

B. Provide cooling season start-up, winter season shut-down 
service, for first year of operation.
C. Shut-down system if initial start-up and testing takes place in 

winter and machines are to remain inoperative. Repeat start-up and 
testing operation at beginning of first cooling season.

3.2 SCHEDULES
A. Refer to Drawings.

WORKING DRAWINGS 02.09.2024

SECTION 23 73 13 - MODULAR OUTDOOR CENTRAL-STATION AIR-HANDLING 
    UNITS

PART 1 GENERAL
1.1 SECTION INCLUDES

A. Modular roof top unit.
B. Unit controls.

C. Roof mounting curb and base.
1.2 PERFORMANCE REQUIREMENTS

A. Refer to drawing schedule.
1.3 SUBMITTALS

A. Refer to Division 01 requirements.

B. Product Data: Provide capacity and dimensions of manufactured 
products and assemblies required for this project. Indicate electrical service 

with electrical characteristics and connection requirements, and duct 
connections.

C. Shop Drawings: Indicate capacity and dimensions of manufactured 
products and assemblies required for this project. Indicate electrical service 

with electrical characteristics and connection requirements, and duct 
connections.
D. Manufacturer's Instructions: Indicate assembly, support details, 

connection requirements, and include start-up instructions.
E. Operation and Maintenance Data: Include manufacturer's descriptive 

literature, operating instructions, installation instructions, maintenance and 
repair data, and parts listing.

F. Warranty: Submit manufacturer's warranty and ensure forms have been 
filled out in Owner's name and registered with manufacturer.

G. Maintenance Materials: Furnish the following for Owner's use in 
maintenance of project.

1. Extra Filters: One set for each unit.

1.4 QUALITY ASSURANCE
A. Manufacturer Qualifications: Company specializing in manufacturing the 

type of products specified in this section, with documented experience.
B. Products Requiring Electrical Connection: Listed and classified by 

Underwriters Laboratories Inc. as suitable for the purpose specified and 
indicated.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Protect units from physical damage by storing off site until roof mounting 
curbs are in place, ready for immediate installation of units.

1.6 WARRANTY
A. Warranty period shall begin at Date of Substantial Completion.

B. Provide three year warranty to include coverage for refrigeration 
compressors.

PART 2 PRODUCTS
2.1 MANUFACTURERS

A. Carrier (basis of design)

B. Trane
C. Daikin/McQuay.

D. Project is based on the specified equipment. Any re-engineering or 
installation costs associated with using alternate manufacturer’s equipment 

shall be borne by the installing contractor.
E. Any proposed substitution from the Basis of Design shall be 

communicated during the Bid process for review/approval.
2.2 MODULAR ROOFTOP UNITS

A. General

1. The units shall be downflow, horizontal, or mixed airflow . The 
operating range shall be between 115F and 0F in cooling as standard 

from the factory for all units.
2. Cooling performance shall be rated in accordance with ARI testing 

procedures.
3. All units shall be factory assembled, internally wired, fully charged 

with R-410A refrigerant and 100% run tested to check cooling operation, 
fan and blower rotation and control sequence before leaving the factory.
4. Wiring internal to the unit shall be numbered for simplified 

identification.
5. Units shall be UL listed to U.S. and Canadian safety standards.

B. Evaporator Coils
1. Coils shall be designed for use with R-410A refrigerant and 

constructed of copper tubes with aluminum fins mechanically bonded to 
the tubes and aluminum end casings. Fin design shall be sine wave 
rippled. 

2. All coils shall be leak tested at the factory to ensure pressure 
integrity. The evaporator coil shall be pressure tested to 450 psig and 

the condenser coil at 650 psig.
3. All dual circuit evaporator coils shall be of intertwined row split 

configuration (dual circuit).
4. Condensate drain pans shall be sloped.

D. Refrigerant Circuits
1. Each refrigerant circuit shall have independent thermostatic 
expansion devices, service pressure ports and refrigerant line filter driers 

factory-installed as standard.
2. An area shall be provided for replacement suction line driers.

E. Air Filters
1. Provide 2-inch high efficiency MERV 8 filters.

F. Indoor Fan, 60 Hz Supply Motor
1. Unit shall have ECM direct driven, forward curve, centrifugal fans 

that are statically and dynamically balanced.
2. The supply fan motors shall be circuit breaker protected.
3. All 60 Hz supply fan motors shall meet the Energy Independence 

and Security Act of 2009 (EISA).
G. Gas Burner

1. Gas Burner: Forced draft type burner with adjustable combustion air 
supply, pressure regulator, gas valves, manual shut-off, intermittent 

spark or glow coil ignition, flame sensing device, and automatic 100 
percent shut-off pilot.

2. Gas Burner Safety Controls: Energize ignition, limit time for 
establishment of flame, prevent opening of gas valve until pilot flame is 
proven, stop gas flow on ignition failure, energize blower motor, and after 

air flow proven and slight delay, allow gas valve to open.
3. High Limit Control: Temperature sensor with fixed stop at maximum 

permissible setting, de-energize burner on excessive bonnet 
temperature and energize burner when temperature drops to lower safe 

value.
H. Outdoor Fans

1. The outdoor fan shall be direct-drive statically and dynamically 

balanced, draw through in the vertical discharge position.
2. The fan motors shall be permanently lubricated and have built-in 

thermal overload protection.
2.3 CONTROLS

A. All controls shall be furnished by the manufacturer of the equipment for 
factory mounting and wiring. The controls shall be capable of achieving the 

sequence of operations as programmed/desired by WPS to match existing 
system operation.
B. All controls shall be coordinated for connection to the respective existing 

to remain BAS systems for the building.
PART 3 EXECUTION

3.1 EXAMINATION
A. Verify that roof is ready to receive work and opening dimensions are as 

indicated on shop drawings.
B. Verify that proper power supply is available.

3.2 INSTALLATION
A. Install in accordance with manufacturer's instructions.

3.3 MANUFACTURER'S FIELD SERVICES

A. Provide the services of the equipment manufacturer technician or factory 
trained authorized equipment mechanic/ technician for starting and testing unit.

B. The equipment manufacturer technician or factory trained authorized 
equipment mechanic/ technician.shall provide start-up and instruction for each 

unit. The manufacturer may dispatch factory-trained technicians in the direct 
employ of the manufacturer's local authorized representative for field services 

as specified herein.
C. Start-up and instruction shall cover all components assembled and 
furnished by the manufacturer whether or not of his own manufacture.

3.4 CLOSEOUT ACTIVITIES
A. Demonstrate operation to Owner's maintenance personnel.

3.5 SCHEDULES
A. Refer to the drawings.
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Daniel Morgan
Middle School

M-102

PARTIAL ROOF
DEMOLITION PLANS -
AREAS 5 & 6 - HVAC

02.09.2024

JJ/ZD LH

BID SET

02.09.2024

GENERAL NOTES (DEMO)

1. REMOVE ALL DASHED EQUIPMENT, SUPPORTS, AND ALL RELATED 
ACCESSORIES.

2. REMOVE ALL DASHED DUCTWORK, CONNECTORS, SUPPORTS AND 

ALL RELATED ACCESSORIES. 

3. REMOVE ALL DASHED PIPING, SUPPORTS, AND ALL RELATED 
ACCESSORIES.

4. FIELD VERIFY EXISTING CONDITIONS AND BRING ANY 
DISCREPANCIES TO THE DESIGN TEAM'S NOTICE IMMEDIATELY. 

EXISTING LAYOUT IS BASED ON NON-INTRUSIVE FIELD SURVEY 
AND ASSUMPTIONS. VERIFY ACTUAL LAYOUT PRIOR TO 

CONNECTION OR DISCONNECTION.

5. CONTRACTOR SHALL TAKE CARE TO SALVAGE ANY EXISTING 

EQUIPMENT AND CONTROLS FOR REUSE AS SHOWN OR HAND 
THEM OVER TO THE OWNER.

6. COORDINATE WITH ARCHITECT AND STRUCTURAL ENGINEER FOR 

PATCHWORK, REPAIR WORK WHERE APPLICABLE. REFER TO 
ARCHITECTURAL, STRUCTURAL DRAWINGS AND SPECIFICATIONS 
FOR MORE INFORMATION.

7. PRIOR TO COMMENCING DEMOLITION, PRE-CONSTRUCTION 

TESTING, ADJUSTING AND BALANCING (TAB) AIRFLOW READINGS 
SHALL BE TAKEN AT ALL SUPPLY AND RETURN DIFFUSERS WITHIN 

AREAS OF WORK. SUBMIT PRE-CONSTRUCTION TAB REPORT TO 
THE A/E FOR REVIEW. 

8. PRIOR TO DEMOLITION, CONTRACTOR SHALL ARRANGE A 
MEETING WITH THE WINCHESTER CITY FIRE MARSHALL TO REVIEW 

SCOPE OF WORK, AND FIRE SAFETY PRECAUTIONS REQUIRED 
FOR OCCUPIED SCHOOL BUILDING AND CONTRACTOR AREA.

9. THE WORK TO BE PERFORMED SHALL CONSIST PROVIDING ALL 
LABOR, EQUIPMENT, AND MATERIALS NECESSARY TO SERVICE TO 

REPLACE ROOF TOP MECHANICAL UNITS AT DANIEL MORGAN 
MIDDLE SCHOOL. ARCHITECTURAL CEILING 

REMOVAL/REINSTALLATION FOR REQUIRED STRUCTURAL 
REINFORCEMENT AND REPAIRS/MODIFICATIONS TO EXISTING 

ROOF/BUILDING  SHALL BE COMPLETED BY OWNER-CONTRACTED 
VENDOR. THE SELECTED CONTRACTOR SHALL BE RESPONSIBLE 
FOR ALL MECHANICAL, ELECTRICAL, AND STRUCTURAL WORK 

ASSOCIATED WITH THE REPLACEMENT OF THE ROOF TOP UNITS, 
AND COORDINATING WITH OTHER OWNER-CONTRACTED VENDORS 

FOR ASSOCIATED WORK, INCLUDING DRYWALL, PAINTING, CEILING 
REPLACEMENT, AND ROOF PATCHING.

# KEY NOTES (DEMO)

1. DEMOLISH EXISTING RTU-1 ALONG WITH ALL ASSOCIATED 
DUCTWORK, SUPPORTS, ROOF CURB, PIPING, AND ALL RELATED 

ACCESSORIES TO THE LIMITS OF DEMOLITION SHOWN. PREPARE 
LOCATION TO RECIEVE NEW RTU.

2. DEMOLISH EXISTING CU-1 ALONG WITH ALL ASSOCIATED PIPING, 

SUPPORTS, ROOF CURB AND ACCESSORIES TO THE LIMITS OF 
DEMOLITION SHOWN. PREPARE LOCATION TO RECEIVE NEW CU.

3. DEMOLISH EXISTING RTU-2 ALONG WITH ALL ASSOCIATED 
DUCTWORK, SUPPORTS, ROOF CURB, PIPING, AND ALL RELATED 

ACCESSORIES TO THE LIMITS OF DEMOLITION SHOWN. PREPARE 
LOCATION TO RECIEVE NEW RTU.

4. DEMOLISH EXISTING RTU-3 ALONG WITH ALL ASSOCIATED 

DUCTWORK, SUPPORTS, ROOF CURB, PIPING, AND ALL RELATED 
ACCESSORIES TO THE LIMITS OF DEMOLITION SHOWN. PREPARE 
LOCATION TO RECIEVE NEW RTU.

5. DEMOLISH EXISTING EXTERIOR DUCTWORK TO THE LIMITS OF 

DEMOLITION SHOWN. PREPARE DUCTWORK WALL OR ROOF 
PENETRATIONS FOR RECONNECTION TO NEW EXTERIOR 

DUCTWORK.

6. EXISTING GAS PRV SHALL REMAIN. DEMOLISH GAS PIPING 
ASSOCIATED WITH RTU UP TO POINT OF CONNECTION TO 
DOWNSTREAM OF PRV.

7. DEMOLISH GAS PIPING ASSOCIATED WITH RTU TO THE LIMITS OF 

DEMOLITION SHOWN. DEMOLISH EXISTING GAS PRV. CAP PIPE AT 
POINT OF DEMOLITION.

3' 5.3' 21'11'0
3/32" = 1'-0"---- M-102 SCALE:  3/32" = 1'-0"

PARTIAL ROOF DEMOLITION PLAN - AREAS 5 & 6 - HVAC1

1' 2' 8'4'0
1/4" = 1'-0"---- M-102E-102 SCALE:  1/4" = 1'-0"

ENLARGED ROOF DEMOLITION PLAN - RTU-2 - HVAC2

1' 2' 8'4'0
1/4" = 1'-0"---- M-102E-102 SCALE:  1/4" = 1'-0"

ENLARGED ROOF DEMOLITION PLAN - RTU-1 & COND. - HVAC3

1' 2' 8'4'0
1/4" = 1'-0"---- M-102M-102 SCALE:  1/4" = 1'-0"

ENLARGED ROOF DEMOLITION PLAN - RTU-3 - HVAC4

WORKING DRAWINGS 02.09.2024
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Daniel Morgan
Middle School

M-202

PARTIAL ROOF NEW WORK
PLANS - AREAS 5 & 6 -
HVAC

02.09.2024

JJ/ZD LH

BID SET

02.09.2024

GENERAL NOTES (NEW WORK)

1. ENSURE EDGE OF EQUIPMENT IS A MINIMUM OF 10'-0" FROM EDGE 
OF ROOF.

2. CONTRACTOR SHALL CONFIRM AIR BALANCE FOR ALL EXISTING 

HVAC SYSTEMS.

3. CONTRACTOR SHALL COORDINATE NEW DUCTWORK LAYOUT AND 
DUCT CONNECTIONS TO EXISTING WITH EXISTING STRUCTURE, 

AND OTHER TRADES. COORDINATE ANY ADJUSTMENTS TO 
STRUCTURE WITH ARCHITECT/STRUCTURAL ENGNEER, AS 

NEEDED.

4. COORDINATE DUCT FLOOR, WALL, ROOF PENETRATIONS FOR 

FPME BASED ON EXISTING STRUCTURE. REFER TO DESIGN TEAM 
WHERE ANY ADJUSTMENTS ARE REQUIRED.

5. RECOMMENDATIONS FOR ANY REQUIRED ADJUSTMENTS MUST BE 

SUBMITTED FOR DESIGN TEAM'S APPROVAL IN A TIMELY MANNER 
TO AVOID PROJECT DELAYS AND COST ESCALATION.

6. PROVIDE ACCESS PANELS FOR FIRE-DAMPERS WHERE NEEDED. 
COORDINATE DIMENSIONS AND LOCATIONS WITH ARCHITECT.

7. FIELD VERIFY EXISTING CONDITIONS AND BRING ANY 

DISCREPANCIES TO THE DESIGN TEAM'S NOTICE IMMEDIATELY.

8. THE WORK TO BE PERFORMED SHALL CONSIST PROVIDING ALL 
LABOR, EQUIPMENT, AND MATERIALS NECESSARY TO SERVICE TO 

REPLACE ROOF TOP MECHANICAL UNITS AT DANIEL MORGAN 
MIDDLE SCHOOL. ARCHITECTURAL CEILING 

REMOVAL/REINSTALLATION FOR REQUIRED STRUCTURAL 
REINFORCEMENT AND REPAIRS/MODIFICATIONS TO EXISTING 
ROOF/BUILDING  SHALL BE COMPLETED BY OWNER-CONTRACTED 

VENDOR. THE SELECTED CONTRACTOR SHALL BE RESPONSIBLE 
FOR ALL MECHANICAL, ELECTRICAL, AND STRUCTURAL WORK 

ASSOCIATED WITH THE REPLACEMENT OF THE ROOF TOP UNITS, 
AND COORDINATING WITH OTHER OWNER-CONTRACTED VENDORS 

FOR ASSOCIATED WORK, INCLUDING DRYWALL, PAINTING, CEILING 
REPLACEMENT, AND ROOF PATCHING.

# KEY NOTES (NEW WORK)

1. INSTALL NEW RTU ON FACTORY SUPPLIED PRE-MANUFACTURED 
STANDARD OR CUSTOM ROOF CURB. REFER TO ARCHITECTURAL 

DRAWINGS FOR ROOF CURB FLASHING DETAILS AND OTHER 
INFORMATION. RECONNECT CONDENSATE DRAIN TO EXISTING 

PIPING TO DISCHARGE ON ROOF.

2. VERIFY IN FIELD LOCATION OF DEMOLISHED RTU MADE READY 
FOR NEW SPECIFIED UNIT INSTALLATION.

3. INSTALL NEW CU ON EXISTING CU ROOF CURB.

4. VERIFY IN FIELD LOCATION OF DEMOLISHED CU MADE READY FOR 
NEW SPECIFIED UNIT INSTALLATION.

5. REUSE EXISTING DUCTWORK PENETRATIONS. CONNECT NEW 

EXTERIOR DUCTWORK TO EXISTING INTERIOR DUCTWORK AND 
MAKE REQUIRED DUCT TRANSITIONS AS NEEDED TO MEET 

EXISTING DUCT OPENINGS. PATCH AND SEAL OPENINGS 
WEATHERPROOF. REFER TO ARCHITECTUAL DRAWINGS FOR 

MORE INFORMATION.

6. SEE M-203 FOR NEW GAS PIPING.

3' 5.3' 21'11'0
3/32" = 1'-0"---- M-202 SCALE:  3/32" = 1'-0"

PARTIAL ROOF NEW WORK PLAN - AREAS 5 & 6 - HVAC1

1' 2' 8'4'0
1/4" = 1'-0"---- M-202M-202 SCALE:  1/4" = 1'-0"

ENLARGED ROOF NEW WORK PLAN - RTU-2 - HVAC2

1' 2' 8'4'0
1/4" = 1'-0"---- M-202M-202 SCALE:  1/4" = 1'-0"

ENLARGED ROOF NEW WORK PLAN - RTU-1 & COND. - HVAC3

1' 2' 8'4'0
1/4" = 1'-0"---- M-202M-202 SCALE:  1/4" = 1'-0"

ENLARGED ROOF NEW WORK PLAN - RTU-3 - HVAC4

WORKING DRAWINGS 02.09.2024



MAXIMUM

ANGLE 45º

ROUND, FLAT/OVAL OR

RECTANGULAR DUCT

FACTORY FABRICATED CONICAL TAKEOFF 
WITH MANUAL BALANCING DAMPER FOR 

ROUND/OVAL MAIN DUCT LOCATIONS

FACTORY 

FABRICATED 
RECTANGULAR 

TAKEOFF FOR 
OVAL MAIN DUCT 

LOCATIONS

TRANSITION

ROUND 

DUCT

MAXIMUM
ANGLE

30º

FLEXIBLE

DUCT

TYPICAL 
DUCT

TRANSITION

W

R

W=R

TYPICAL

RADIUS ELBOW

TYPICAL
MITERED

ELBOW

1.1/2" SPACED,

SINGLE
THICKNESS

TURNING VANES

MAIN 

DUCT

BRANCH

DUCT

TYPICAL
TEE

CONNECTION

1. NOTES:
DETAIL IS TYPICAL FOR FLAT OVAL DUCTWORK.  1.5D RADIUS ELBOWS SHALL BE 

USED IN MEDIUM PRESSURE DUCTWORK WHERE CEILING SPACE PERMITS.  WHERE 
LIMITED SPACE EXISTS, MITERED ELBOWS WITH TURNING VANES SHALL BE USED.  

INSTALL DUCTWORK PER SMACNA FLAT OVAL DUCT STANDARDS.

FIRE STOP 

CAULK

FLANGED 18 GA
GALVANIZED

STEEL SLEEVE

GYPSUM DRY

WALL

SCHEDULE 40
STEEL PIPE

SLEEVE

SCHEDULE 40
STEEL PIPE

SLEEVE

PIPE
PIPE

CAULK

NOTES:

1. DETAIL IS TYPICAL FOR ALL PIPING WALL PENETRATIONS IN NON RATED ASSEMBLIES.
2. PROVIDE ESCUTCHEONS WHERE PENETRATIONS ARE EXPOSED IN FINISHED AREAS.

3. PIPING PENETRATIONS THRU FIRE RATED ASSEMBLIES SHALL BE SEALED TO MAINTAIN 
FIRE RATING INTEGRITY.

FLOOR ASSEMBLY

NOTES:

1. LOCATE ALL EQUIPMENT, WHICH MUST BE SERVICED, OPERATED, OR 
MAINTAINED IN FULLY ACCESSIBLE POSITIONS IN ACCORDANCE WITH 

MANUFACTURER'S RECOMMENDATIONS.
2. MAINTAIN A CLEAR PATH WITHOUT OBSTRUCTION TO ALLOW FOR 

ACCESS TO EQUIPMENT.

3. PROVIDE A MINIMUM OF THREE FEET OF CLEARANCE IN FRONT OF 
EQUIPMENT ACCESS DOORS AND COMPONENTS REQUIRING SERVICE.

4. ALL CLEARANCES SHALL COMPLY WITH NEC REQUIREMENTS.

EQUIPMENT

FINISHED FLOOR

EQUIPMENT

ELEVATION

PLAN SERVICE ACCESS FOR
EQPT AS DEPICTED IN

PLANS

SERVICE ACCESS FOR
EQPT AS DEPICTED IN

ELEVATIONS

LIGHT

SWITCHES

TEMPERATURE SENSOR

(WHERE WALL SPACE IS LIMITED)

ALIGN

2" BETWEEN BOTTOM OF
SWITCH AND TOP OF

TEMPERATURE SENSOR

NOTES:

1. DETAIL IS TYPICAL FOR ALL TEMPERATURE, HUMIDITY AND CARBON DIOXIDE 
SENSORS INSTALLED NEAR LIGHT SWITCHES ONLY WHERE ADEQUATE WALL SPACE 

IS LIMITED AND DEEMED  INSUFFICIENT FOR INSTALLATIONS ADJACENT LIGHTING 
SWITCHES AND SENSORS.

2. INSTALL ALL OTHER TEMPERATURE SENSORS WITH 4'-0" FROM FINISHED FLOOR TO 

TOP OF TEMPERATURE SENSOR BOX. REFER TO BAS DRAWINGS FOR FURTHER 
DETAIL.

DOOR

E
X

 4
' -

 0
"

TEMPERATURE SENSOR

90° ELL

CONDENSATE DRAIN PIPE SAME SIZE 
AS ROOFTOP EQUIPMENT DRAINS BUT 

NOT LESS THAN 1"

CONCRETE SPLASH BLOCK

TEE

ROOF

ADAPTOR

PLUG  - FOR 

CLEAN OUT AND 
WINTERIZATION 

DRAINAGE

ROOF HVAC UNIT

NOTES:

1. TERMINATE AT SPLASH BLOCK ON ROOF DIRECTED TO ROOF DRAIN, NEAR THE UNIT.

EXTERIOR DUCT DETAIL

ROOF SUPPORT DETAIL

SURFACE MOUNT

NOTES: 

1. COORDINATE SUPPORT TYPE WITH ROOF CONSTRUCTION.

2. SURFACE MOUNT RUBBER BASE: ADHERE BASE TO ROOF USING ROOF 
MANUFACTURER APPROVED ADHESIVES.

3. SUPPORT EXTERIOR PIPING SIMILARLY, UNO.
4. REFER TO CHART ABOVE FOR MINIMUM DUCT ELEVATION HEIGHTS ABOVE 

TOP OF ROOF STRUCTURE.

GALVANIZED
STEEL

CHANNEL

UV
RESISTANT

RUBBER BASE

ROOF CURB

WATERPROOF ALL
SEAMS AND JOINTS IN

DUCTS

ROOFTOP 

UNIT

EQUIPMENT

SUPPORT

SEAL ALL DUCT WALL PENETRATIONS AT

POINTS OF SUPPORT ATTACHMENT

REFER TO ROOF SUPPORT

DETAILS

WIDTH OF 

EQUIPMENT

CLEARANCE ABOVE 

ROOF SURFACE

UP TO 24 INCHES 14 INCHES

18 INCHES

24 INCHES

30 INCHES

61 INCHES AND WIDER 36 INCHES

49 INCHES TO 60 INCHES

37 INCHES TO 48 INCHES

24 INCHES TO 36 INCHES

DUCT SUPPORT PAD 
SIMILAR MATERIAL TO 

ROOF, TYP

REFER TO ARCHITECTURAL 
DRAWINGS FOR ROOF 

PENETRATIONS DETAIL.

NOTES:

1. SPACE SUPPORTS IN ACCORDANCE WITH SPECIFICATIONS.

2. SECURE PIPING TO EACH SUPPORT.

3. ALL COMPONENTS SHALL BE OUTDOOR WEATHER RATED.

PIPE - SIZE VARIESPIPE GUIDE

SPACER

2"

4"

POLYCARBONATE 

ROLLER

POLYCARBONATE 

STAND

CUSTOM

ROOF CURB

ROOF DECK

UNIT BASEFLEX

CONNECTION, TYP

DOUBLE WALL
INSULATED

DUCT, TYP

ROOF

ASSEMBLY

3 LAYERS

5/8" GWB

RIGID

INSULATION

SEALANT

NOTES:

1. REFER TO ARCHITECTURAL DETAILS FOR DETAILED INFORMATION. THIS DETAIL IS FOR 
REPRESENTATIVE PURPOSE.

2. DETAIL IS SIMILAR FOR ALL ROOFTOP EQUIPMENT.
3. PROVIDE FLEX CONNECTION AT ALL UNIT DUCT CONNECTIONS.

4. PROVIDE 3 LAYERS, 5/8" THICK, GWB MATERIAL FIT TIGHTLY INTO CURB AROUND ENTIRE CURB AND 
ALL PENETRATIONS. SEAL WITH SILICONE SEALANT ALL AROUND AND AT EACH PENETRATION. GLUE 

DRYWALL SHEETS TOGETHER. COMPLETE ONE LAYER AT A TIME UNTIL ALL THREE LAYERS ARE 
INSTALLED. PROVIDE 1" RIGID INSULATION SECURED DIRECTLY ABOVE GWB ASSEMBLY.

5. ENSURE THAT BOTTOM OF RTU IS NOT EXPOSED TO SPACE BELOW. CUT OUT AREA TO PENETRATE 
DUCTS, CONDUITS AND PIPES AS NECESSARY. DO NOT CUT OUT ENTIRE AREA UNDER ROOF CURB. 
FILL IN ANY AREA CUTOUT WITH ACOUSTICAL SYSTEM OF DRYWALL AND INSULATION.

6. PROVIDE GASKETING MATERIAL AS RECOMMENDED BY THE MANUFACTURER TO PREVENT METAL TO 
METAL CONTACT.

7. REFER TO NEW WORK GENERAL NOTES FOR ADDITIONAL REQUIREMENTS.
8. REFER TO ARCHITECTURAL DRAWINGS FOR ROOFING. ALL FLASHING WORK TO BE PERFORMED BY AN 

OWNER APPROVED ROOFING CONTRACTOR. REFER TO ARCHITECTURAL STRUCTURAL DRAWINGS 
FOR MORE INFORMATION.

RTU

DUCT CONNECTION/

ORIENTATION VARIES

X'FMR SINGLE POINT POWER

D

X

3'-0"

MIXING BOX

2'-8"

DX COIL

3'-5"

FAN

2'-0"

PLENUM

6'-6"

GAS HEAT

2'-6"

PLENUM

MAX LENGTH: 22'-4 1/2"

5'
-3

 9
/1

6"
.

6"
.

GAS INLETDRAIN
RETURN AIR

OUTSIDE AIR 

INTAKE HOOD

SUPPLY AIR

X'FMR   

MXB COIL FAN PLENUM GASHEAT PLENUM

13
'-8

 5
/8

"

C
LE

A
R

A
N

C
E

 W
ID

T
H

MAX LENGTH: 22'-4 1/2"

PITCHED ROOF

SINGLE POINT POWER

W
ID

T
H

: 
8

'-
8

"

OUTSIDE 

AIR   

RETURN 

AIR   

FILTER

SUPPLY 

AIR   
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Daniel Morgan
Middle School

M-501

DETAILS

02.09.2024

JJ/ZD LH

BID SET

02.09.2024

SCALE: NONE---- M-501

TYP DUCT CONNECTION DETAILS1

SCALE: NONE---- M-501

PIPE SLEEVE DETAILS2

SCALE: NONE---- M-501

EQUIPMENT SERVICE CLEARANCE DETAIL5

SCALE: NONE---- M-501

TEMPERATURE SENSOR LOCATION4

SCALE: NONE---- M-501

OUTDOOR CONDENSATE DRAIN DETAIL DETAIL6

SCALE: NONE---- M-501

EXTERIOR DUCT SUPPORT DETAILS9

SCALE: NONE---- M-501

EXTERIOR PIPE SUPPORT DETAIL7

SCALE: NONE---- M-501

ROOF CURB DETAIL8

SCALE: NONE---- M-501

RTU-1 TOP VIEW AND SECTION VIEW3

SCALE: NONE---- M-501

RTU-3 DETAIL11

WORKING DRAWINGS 02.09.2024

21'-4 1/2"

21'-4 1/2"
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Daniel Morgan
Middle School

M-701

SCHEDULES

02.09.2024

JJ/ZD LH

BID SET

02.09.2024

5. SEE SPECIFICATIONS FOR ADDITIONAL REQUIREMENTS

4. INSTALL INSULATION IN ACCORDANCE WITH MANUFACTURER RECOMMENDATIONS.

3. INSULATION FOR  PVC CD PIPING IS NOT REQUIRED

2. INSULATE EQUIPMENT SIMILAR TO PIPING SYSTEM

1. PROVIDE MATERIAL AND SIZE REFRIGERANT PIPES IN ACCORDANCE WITH MFR'S RECCOMENDATIONS. REFER TO REFRIGERANT PIPING SYSTEMS SPECIFICATION FOR FURTHER DETAILS.

NOTES:

GAS PIPING EXTERIOR SCH 40 BLACK STEEL - ALL - - 4,5

CONDENSATE PIPING EXTERIOR PVC - ALL - - 3-5

REFRIGERANT PIPING EXTERIOR HARD COPPER ELASTOMERIC CELLULAR ALL 1 UV RESISTANT POLYETHELENE 1,2,4,5

SYSTEM LOCATION MATERIAL INSULATION TYPE PIPE SIZE, IN THICKNESS, IN JACKET NOTES

23 2113/2300: PIPING AND INSULATION SCHEDULE

3. SEE SPECIFICATIONS FOR ADDITIONAL REQUIREMENTS.

2. ALL EXTERIOR DUCTWORK SHALL BE PRE-FABRICATED WITH INSULATION AND VINYL CLADDING. BOD: THERMADUCT OR EQUIVALENT.

ENTIRE DUCTWORK SYSTEM IS INSTALLED AND OPERATIONAL PRIOR TO START-UP OF EQUIPMENT.

RECOMMENDATIONS. SPECIAL ATTENTION SHALL BE PAID DURING TESTING, ADJUSTING, AND BALANCING TO ENSURE

1. ALL DUCT - PROVIDE DUCT PRESSURE CLASS IN ACCORDANCE WITH EQUIPMENT SCHEDULES AND ASSOCIATE SMACNA

NOTES:

RTU RETURN EXTERIOR GALV 2 VINYL-CLADDING 2 ALUMINUM

RTU SUPPLY EXTERIOR GALV 2 VINYL-CLADDING 2 ALUMINUM

TYPE THICKNESS,IN JACKETSYSTEM LOCATION MATERIAL
PRESSURE

CLASS IN. MC

INSULATION

23 3100: DUCT & INSULATION SCHEDULE

17. PROVIDE MANUFACTURER'S PREFABRICATED FULL UNIT SUPPORTING ROOF CURB.

16. DESIGN OA CFM SCHEDULED IS THE VENTILATION AIR REQUIRED BY CODE FOR OCCUPANCY PER OWNER SPECIFICATIONS SHOWN ON VENTILATION CALCS SHEET. MIN OA CFM SCHEDULED (WHERE APPLICABLE) IS THE BASE LEVEL OA CFM PROVIDED DURING ALL OCCUPIED TIMED FOR UNITS WITH DEMAND CONTROL VENTILATION.

15. PROVIDE LOW LEAKAGE MOTORIZED OUTSIDE AIR , RETURN AIR DAMPERS, AND GRAVITY BACKDRAFT EXHAUST DAMPER. OUTSIDE AIR DAMPERS SHALL BE OPPOSED BLADE AND EXHAUST DAMPERS SHALL BE PARALLEL BLADE. ALL OTHER DAMPERS SHALL BE PER MANUFACTURER RECOMMENDATIONS.

14. PROVIDE CONDENSER COIL HAIL GUARDS.

13. PROVIDE FLEXIBLE DUCT CONNECTORS AT ALL DUCT CONNECTIONS.

12. PROVIDE ALUMINUM BIRD SCREEN ON OUTDOOR AIR INTAKE AND EXHAUST AIR OUTLET.

11. RTU-2,3: PROVIDE 0-100% ECONOMIZER WITH REFERENCE ENTHALPY CONTROL.

10. RTU-2, 3: DDC CONTROLS COMPLETE WITH TXV, AND FREEZESTAT SHALL BE PROVIDED, INSTALLED, TESTED, AND CALIBRATED BY MANUFACTURER. MANUFACTURER SHALL PROVIDE TERMINAL STRIP FOR CONTROL WIRING TERMINATIONS.

9. PROVIDE SINGLE-POINT POWER CONNECTION, AND ALL NECESSARY STARTERS, VFDS, AND CONTROL PANEL.  ELECTRICAL TO PROVIDE DISCONNECTS TO BE FIELD WIRED.

8. RTU-3: PROVIDE CONTROLS FOR DEMAND CONTROL VENTILATION AND OUTSIDE AIRFLOW MONITORING STATION.

7. PROVIDE CONDENSATE DRAIN SIZED TO MATCH DRAIN PAN DISCHARGE AT EACH UNIT. DISCHARGE ONTO SPLASH BLOCK ON ROOF.

6. PROVIDE VARIABLE SPEED DIGITAL OR INVERTER RATED COMPRESSOR, WHERE AVAILABLE. UNIT SHALL SHALL BE CAPABLE OF MULTI-STAGE CAPACITY CONTROL . UNITS SHALL HAVE CONTROLS FOR LOW AMBIENT OPERATION TO 0ºF. PROVIDE CRANKCASE HEATER.

5. RTU-3: PROVIDE POWERED EXHAUST FOR RELIEF AIR. ALL OTHER RTUs: PROVIDE BAROMETRIC RELIEF.

4. PROVIDE SUPPLY FAN (AND EXHAUST FAN WHERE APPLICABLE) COMPLETE WITH VARIABLE FREQUENCY DRIVES.

3. UNITS SHALL USE ONLY R410A HFC REFRIGERANTS.

2. COOLING PERFORMANCE BASED ON 95ºF/78ºF DB/WB AMBIENT, 75ºF/61.7ºF DB/WB RETURN TEMPERATURES, AND NET OPERATING CAPACITIES. HEATING PERFORMANCE BASED ON 15ºF DB AMBIENT, 75ºF DB RETURN TEMPERATURE AND NET OPERATING CAPACITIES. IEER/EER BASED ON ARI/AHRI CONDITIONS.

1. DESIGN AND PERFORMANCE BASED ON CARRIER.

NOTES:

RTU-3 CLASSROOMS 15 12.5 18.4 80.0 4960 - 1.83 1 4.3 1350 1010 2 180.5 128.6 80.4/67.3 56.4/55.7 220 178 55.0 88.3 1 460-3 57.3 70 142 86 59 2,900 CARRIER 48LCD017L4A6

RTU-2 STAGE 7.5 12.8 18.9 80.0 2500 - 1.90 1 3.5 375 - 2 86.4 61.5 78/65.2 55.2/53.7 150 120 61.8 106.3 1 460-3 28 30 116 63 59 2,175 CARRIER 48LCD008J4A6

EFFICIENCY % CFM CFM WC QTY HP CFM CFM NO. MBH MBH  DB/WB °F DB/WB °F MBH MBH  DB °F DB °F (MERV-13) IN IN IN LBS.

MARK SERVICE TONS MIN
EER

MIN
IEER

MIN GAS MAX MIN ESP, IN DESIGN OA MIN OA TOTAL SENS DESIGN EAT DESIGN LAT MAX INPUT MAX OUTPUT DESIGN EAT DESIGN LAT MA, IN V-PH MCA MOP LENGTH WIDTH HEIGHT (INCL. CURB)

NOM. PERFORMANCE SUPPLY FAN VENTILATION COMPRESSORS DX COOLING COIL NATURAL GAS HEATING FILTERS ELECTRICAL MAX DIMENSIONS TTL WEIGHT

MFR MODEL NUMBER

23 7413: PACKAGED ROOFTOP UNIT SCHEDULE (BASIS OF DESIGN)

MANUFACTURER SHALL PROVIDE TERMINAL STRIP FOR CONTROL WIRING TERMINATIONS.

9. DDC CONTROLS COMPLETE WITH TXV, AND FREEZESTAT SHALL BE PROVIDED, INSTALLED, TESTED, AND CALIBRATED BY MANUFACTURER.

. PROVIDE MANUFACTURER VIBRATION ISOLATION PACKAGE.

7. CONDENSING UNIT SHALL HAVE SINGLE POINT POWER CONNECTION WITH NON-FUSED DISCONNECT.

6. CONDENSING UNIT SYSTEM SHALL HAVE R410-A REFRIGERANT.

5. REFRIGERANT LINES SHALL BE SIZED IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS.

4. CONDENSING UNIT TO BE INSTALLED ON PREMANUFACTURED ROOF CURB.

3. EER AND IEER BASED ON ARI 365.

2. COOLING PERFORMANCE BASED ON 95ºF/78ºF DB/WB AMBIENT OUTDOOR AIR.

1. DESIGN, MODEL NUMBERS AND PERFORMANCE BASED ON CARRIER.

NOTES:

CU-1 AUDITORIUM ROOF RTU-1 4 60 708 MBH 11 17.5 460 3 60 118.3 125 92 88 79 2350 CARRIER 38APD060

V PH FREQ MCA MOCP LENGTH WIDTH HEIGHT MFR MODELMARK SERVICE LOCATION
EQPT

SERVED
COMP
QTY

NOMINAL
TON.

TOTAL
CAPACITY

MIN
EER

MIN
IEER

ELECTRICAL DIMENSIONS WEIGHT
LBS

BASIS OF DESIGN

23 8126: SPLIT SYSTEM CONDENSING UNIT SCHEDULE (BASIS OF DESIGN)

14. PROVIDE MANUFACTURER'S PREFABRICATED FULL UNIT SUPPORTING ROOF CURB.

13. DESIGN OA CFM SCHEDULED IS THE VENTILATION AIR REQUIRED BY CODE FOR OCCUPANCY PER OWNER SPECIFICATIONS SHOWN ON VENTILATION CALCS SHEET. MIN OA CFM SCHEDULED (WHERE APPLICABLE) IS THE BASE LEVEL OA CFM PROVIDED DURING ALL OCCUPIED TIMED FOR UNITS WITH DEMAND CONTROL VENTILATION.

12. PROVIDE LOW LEAKAGE MOTORIZED OUTSIDE AIR , RETURN AIR DAMPERS, AND GRAVITY BACKDRAFT EXHAUST DAMPER. OUTSIDE AIR DAMPERS SHALL BE OPPOSED BLADE AND EXHAUST DAMPERS SHALL BE PARALLEL BLADE. ALL OTHER DAMPERS SHALL BE PER MANUFACTURER RECOMMENDATIONS.

11. PROVIDE CONDENSER COIL HAIL GUARDS.

10. PROVIDE FLEXIBLE DUCT CONNECTORS AT ALL DUCT CONNECTIONS.

9. PROVIDE ALUMINUM BIRD SCREEN ON OUTDOOR AIR INTAKE AND EXHAUST AIR OUTLET.

8. DDC CONTROLS COMPLETE WITH TXV, AND FREEZESTAT SHALL BE PROVIDED, INSTALLED, TESTED, AND CALIBRATED BY MANUFACTURER. MANUFACTURER SHALL PROVIDE TERMINAL STRIP FOR CONTROL WIRING TERMINATIONS.

7. PROVIDE SINGLE-POINT POWER CONNECTION, AND ALL NECESSARY STARTERS, VFDS, AND CONTROL PANEL.  ELECTRICAL TO PROVIDE DISCONNECTS TO BE FIELD WIRED.

6. PROVIDE CONDENSATE DRAIN SIZED TO MATCH DRAIN PAN DISCHARGE AT EACH UNIT. DISCHARGE ONTO SPLASH BLOCK ON ROOF.

5. PROVIDE VARIABLE SPEED COMPRESSOR, WHERE AVAILABLE. AT LEAST ONE COMPRESSOR SHALL BE DIGITAL OR INVERTER RATED. UNITS SHALL HAVE CONTROLS FOR LOW AMBIENT OPERATION TO 0ºF. PROVIDE CRANKCASE HEATER.

4. PROVIDE SUPPLY FAN (AND EXHAUST FAN WHERE APPLICABLE) COMPLETE WITH VARIABLE FREQUENCY DRIVES.

3. UNITS SHALL USE ONLY R410A HFC REFRIGERANTS.

2. COOLING PERFORMANCE BASED ON 95ºF/78ºF DB/WB AMBIENT, 75ºF/61.7ºF DB/WB RETURN TEMPERATURES, AND NET OPERATING CAPACITIES. HEATING PERFORMANCE BASED ON 15ºF DB AMBIENT, 75ºF DB RETURN TEMPERATURE AND NET OPERATING CAPACITIES. IEER/EER BASED ON ARI/AHRI CONDITIONS.

1. DESIGN AND PERFORMANCE BASED ON CARRIER.

NOTES:

RTU-1 AUDITORIUM 60 SEE CU SCHEDULE BELOW 80.0 14350 4938 2.50 3 5.8 6460 4938 693.0 446.0 84.0/70.1 55.6/55.1 500 400 7500 36.2 85.6 10:1 2 460-3 34.3 50 257 113 76 6,770 CARRIER 39MW30WMXB

EFFICIENCY % CFM CFM WC QTY HP CFM CFM MBH MBH  DB/WB °F DB/WB °F MBH MBH  DB °F DB °F (MERV-13) IN IN IN LBS.

MARK SERVICE TONS MIN
EER

MIN GAS MAX MIN ESP, IN DESIGN OA MIN OA TOTAL SENS DESIGN EAT DESIGN LAT MAX INPUT MAX OUTPUT

HEATING CFM

DESIGN EAT DESIGN LAT STAGES/MAX
TURN DOWN

MA, IN V-PH MCA MOP LENGTH WIDTH HEIGHT (INCL. CURB)

NOM. PERFORMANCE SUPPLY FAN VENTILATION DX COOLING COIL NATURAL GAS HEATING FILTERS ELECTRICAL MAX DIMENSIONS TTL WEIGHT

MFR MODEL NUMBER

23 8126: SPLIT SYSTEM AIR HANDLER SCHEDULE (BASIS OF DESIGN)
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A AMPERE
AFF ABOVE FINISHED FLOOR 

AFG ABOVE FINISHED GRADE
ABV ABOVE

ADMIN ADMINISTRATION 
AUX AUXILIARY

AWG AMERICAN WIRE GAUGE
A/E ARCHITECT/ENGINEER

BAS BUILDING AUTOMATION SYSTEM
BC BLOWER COIL 
BLDG BUILDING

BRKR BREAKER
CIRC CIRCULATION

CKT CIRCUIT
CLG CEILING

CNTR CONTACTOR
COMB COMBINATION
CONC CONCRETE

C,CND CONDUIT
CT CURRENT TRANSFORMER

CTR CENTER
CTRL CONTROL

CU COPPER
dB DECIBELS

DIA DIAMETER
DISC DISCONNECT
DIV DIVISION

DN DOWN
DWG DRAWING

E EXISTING
ETR EXISTING TO REMAIN

ELEC ELECTRIC
ELEV ELEVATION
EMS ENERGY MANAGEMENT SYSTEM

EMT ELECTRIC METALLIC TUBING
EQPT EQUIPMENT

ERV ENERGY RECOVERY VENTILATOR
FDISC FUSED DISCONNECT SWITCH

FLR FLOOR
FT FOOT,FEET
GEC GROUNDING ELECTRODE CONDUCTOR

GF GROUND FAULT 
GFCI GROUND FAULT CIRCUIT INTERRUPTER

G,GND GROUND
HOA HAND-OFF-AUTO

HP HORSEPOWER
HVAC HEATING, VENTILATION, AIR CONDITIONING

HZ HERTZ
IG ISOLATED GROUND
IP INTERNET PROTOCOL

JB JUNCTION BOX
KAIC 1,000 AMPERE INTERRUPTING CURRENT

kcmil THOUSAND CIRCULAR MILS
KW KILOWATT

KVA KILOVOLT AMPERE
LTG LIGHTING
LTS LIGHTS

LV LOW VOLTAGE
MAX MAXIMUM

MB MAIN BREAKER
MFR MANUFACTURER

MH MOUNTING HEIGHT (AFF UNO)
MIN MINIMUM

MLO MAIN LUGS ONLY
MTD MOUNTED
N NEUTRAL

NEMA NATIONAL ELECTRICAL MFRS ASSOCIATION
NFPA NATIONAL FIRE PROTECTION ASSOCIATION

NFSS NON-FUSED SAFETY SWITCH
NTS NOT TO SCALE

OCPD OVER CURRENT PROTECTIVE DEVICE
P POLE
PB PULL BOX

PH PHASE
PNL PANEL

PWR POWER
REC RECEPTACLE

REQD EQUIRED
RM ROOM
ST SHUNT TRIP

STRTR STARTER
SURF SURFACE

SWBD SWITCHBOARD
TYP TYPICAL

UL UNDERWRITER LABORATORIES
UNO UNLESS NOTED OTHERWISE

V VOLTS
VFD VARIABLE FREQUENCY DRIVE
VUSBC VIRGINIA UNIFORM STATEWIDE BUILDING CODE

W WATTS
W/ WITH

W/O WITHOUT
WP WEATHERPROOF

XFMR TRANSFORMER

1. THESE NOTES APLY TO ALL ELECTRICAL DRAWINGS.

2. PERFORM ALL WORK IN ACCORDANCE WITH IBC 2018/VUSBC 2018, 
2017 NEC AND LOCAL CODES/AMENDMENTS AS REQUIRED BY 

AUTHORITY HAVING JURISDICTION (AHJ).

3. THE WORK TO BE PERFORMED SHALL CONSIST PROVIDING ALL 
LABOR, EQUIPMENT, AND MATERIALS NECESSARY TO SERVICE TO 

REPLACE ROOF TOP MECHANICAL UNITS AT DANIEL MORGAN 
MIDDLE SCHOOL. ARCHITECTURAL CEILING 
REMOVAL/REINSTALLATION FOR REQUIRED STRUCTURAL 

REINFORCEMENT AND REPAIRS/MODIFICATIONS TO EXISTING 
ROOF/BUILDING  SHALL BE COMPLETED BY OWNER-CONTRACTED 

VENDOR. THE SELECTED CONTRACTOR SHALL BE RESPONSIBLE 
FOR ALL MECHANICAL, ELECTRICAL, AND STRUCTURAL WORK 

ASSOCIATED WITH THE REPLACEMENT OF THE ROOF TOP UNITS, 
AND COORDINATING WITH OTHER OWNER-CONTRACTED VENDORS 
FOR ASSOCIATED WORK, INCLUDING DRYWALL, PAINTING, CEILING 

REPLACEMENT, AND ROOF PATCHING.

4. COORDINATE ALL WORK WITH THE CONSTRUCTION COMPLETION 
SCHEDULE SPECIFIED FOR THE PROJECT AND WITH ALL OTHER 

TRADES TO ENSURE THAT PROJECT IS COMPLETED ON SCHEDULE.
INCLUDE AFTER HOURS LABOR AND / OR WEEKEND LABOR AS 
REQUIRED TO MEET MILESTONE DEADLINES AND CONSTRUCTION 

COMPLETION SCHEDULE.

5. PAY FOR AND OBTAIN ALL PERMITS UPON COMPLETION OF WORK. 
PRESENT THE OWNER WITH A CERTIFICATE FOR FINAL INSPECTION 

FROM THE LOCAL AUTHORITY.

6. IN THE PANELBOARD SCHEDULES, THE ROOM NUMBER INDICATES 

THE LOCATION ON THE DRAWING OF THE FIRST ITEM TO BE 
ENERGIZED BY THE CIRCUIT. FINAL PANEL DIRECTORIES SHALL 

REFLECT ALL FINAL ROOM NUMBERS FOR LOADS SERVED.

7. MOUNTING HEIGHTS, UNLESS OTHERWISE NOTED, ARE TO CENTER 
LINE OF EQUIPMENT, EXCEPT MOUNTING HEIGHTS OF LIGHTING 

FIXTURES WHICH IS TO BOTTOM OF FIXTURE, UNLESS NOTED 
OTHERWISE. IN ALL CASES, COMPLY WITH ADA REQUIREMENTS 
FOR MAXIMUM OR MINIMUM ALLOWABLE HEIGHT WHETHER 

INDICATED ON DRAWINGS OR NOT.

8. ALL CONDUIT AND WIRING SHALL BE RUN CONCEALED ABOVE 
FINISHED CEILINGS, WITHIN WALLS, OR BELOW FLOORS IN 

FINISHED SPACES.

9. INSTALL ALL PULL AND JUNCTION BOXES IN ACCESSIBLE 

LOCATIONS.  DO NOT LOCATE PULL OR JUNCTION BOXES ABOVE 
INACCESSIBLE CEILINGS (I.E. DRYWALL. OR AS INDICATED ON THE 

ARCHITECTURAL RCP).  ALL ACCESS PANELS LOCATIONS MUST BE 
COORDINATED AND APPROVED BY THE ARCHITECT PRIOR TO 

INSTALLATION.

10. MECHANICAL EQUIPMENT IS SHOWN IN APPROXIMATE LOCATIONS. 

REFER TO THE MECHANICAL, PLUMBING, AND FIRE PROTECTION 
DRAWIGNS FOR EXACT EQUIPMENT LOCATIONS.  

11. ELECTRICAL CONTRACTOR SHALL INCLUDE IN THE BID 

COORDINATION AND CONNECTION OF ALL HVAC, AND OTHER 
CONTRACTOR OR OWNER FURNISHED EQUIPMENT. CHECK 
EQUIPMENT SHOP DRAWINGS AND COORDINATE WITH HVAC, AND 

ALL OTHER EQUIPMENT CONTRACTORS FOR DISCONNECT SWITCH, 
CONDUIT, WIRING REQUIREMENTS, FUSE AND BREAKER SIZES AND 

VOLTAGE REQUIREMENTS.  ADDITIONAL PAYMENT FOR 
CONTRACTOR'S FAILURE TO COORDINATE OVERCURRENT 

PROTECTION WITH NAMEPLATE DATA REQUIREMENTS OF ACTUAL 
EQUIPMENT PURCHASED WILL NOT BE CONSIDERED.

12. ELECTRICAL CONTRACTOR SHALL PROVIDE AND INSTALL ALL 
EXTERNAL STARTERS FOR MECHANICAL EQUIPMENT, UNLESS 

OTHERWISE NOTED ON MECHANICAL DRAWINGS.

13. ELECTRICAL CONTRACTOR SHALL COORDINATE WITH MECHANICAL 
CONTRACTOR AND SHALL PROVIDE NEUTRAL CONDUCTORS 

WHERE REQUIRED.

14. THE ELECTRICAL CONTRACTOR(S) SHALL COORDINATE THEIR 

WORK WITH ALL TRADES PRIOR TO FABRICATION OF SYSTEMS AND 
COMMENCEMENT OF INSTALLATION, AND PRIOR TO ANY 

PROCUREMENT OF MATERIALS. IT SHALL BE THE RESPONSIBILITY 
OF THIS CONTRACTOR TO REVIEW THE WORK OF OTHER TRADES 

(INCLUDING, BUT NOT LIMITED TO STRUCTURAL, ARCHITECTURAL, 
CIVIL, FIRE ALARM, MECHANICAL, PLUMBING, TELE/DATA, KITCHEN, 
SECURITY, THEATRICAL AND A/V) AS IT AFFECTS THE ELECTRICAL 

WORK, AND AS THE ELECTRICAL WORK AFFECTS OTHER TRADES 
TO ENSURE THE CONSTRUCTION DOCUMENTS ARE CLOSELY 

FOLLOWED. WHERE DISCREPANCIES ARISE, THEY SHALL BE 
REFERRED TO THE A/E FOR RESOLUTION BEFORE PROCEEDING 

WITH THE WORK.

15. THE DESIGN IS BASED ON MFRS AND MODELS INDICATED AND IS 

INTENDED TO SHOW THE GENERAL SIZE, CONFIGURATION, 
LOCATION, CONNECTIONS, AND/OR SUPPORT FOR EQUIPMENT OR 

SYSTEMS WITH RELATION TO THE OTHER BUILDING/SYSTEMS. SEE 
SPECIFICATION SECTIONS FOR TECHNICAL REQUIREMENTS.

16. DIVISION 26 CONTRACTOR SHALL INCLUDE IN THE BID, 

COORDINATION AND PROVISION OF DISCONNECT SWITCH, CIRCUIT 
BREAKER, AND WIRE SIZES AND OVERCURRENT PROTECTION IN 
ACCORDANCE WITH NAMEPLATE DATA FOR ACTUAL EQUIPMENT 

SUPPLIED.  ADDITIONAL PAYMENT FOR CONTRACTOR'S FAILURE TO 
COORDINATE OVERCURRENT PROTECTION WITH NAMEPLATE DATA 

REQUIREMENTS OF ACTUAL EQUIPMENT PURCHASED WILL NOT BE 
CONSIDERED. INCREASE CONDUIT AND WIRE SIZE AS REQUIRED.

1. PRIOR TO BIDDING, THE CONTRACTOR SHALL VISIT THE SITE TO 
BECOME FAMILIAR WITH THE EXISTING CONDITIONS AND TO VERIFY 

LOCATION, SIZE AND QUANTITY OF ITEMS TO BE REMOVED. 
SUBMITTAL OF A BID INDICATES ACCEPTANCE OF THE DEMOLITION 

PLANS AND ON-SITE CONDITIONS AS THEY EXIST.

2. THE WORK TO BE PERFORMED SHALL CONSIST PROVIDING ALL 
LABOR, EQUIPMENT, AND MATERIALS NECESSARY TO SERVICE TO 

REPLACE ROOF TOP MECHANICAL UNITS AT DANIEL MORGAN 
MIDDLE SCHOOL. ARCHITECTURAL CEILING 
REMOVAL/REINSTALLATION FOR REQUIRED STRUCTURAL 

REINFORCEMENT AND REPAIRS/MODIFICATIONS TO EXISTING 
ROOF/BUILDING  SHALL BE COMPLETED BY OWNER-CONTRACTED 

VENDOR. THE SELECTED CONTRACTOR SHALL BE RESPONSIBLE 
FOR ALL MECHANICAL, ELECTRICAL, AND STRUCTURAL WORK 

ASSOCIATED WITH THE REPLACEMENT OF THE ROOF TOP UNITS, 
AND COORDINATING WITH OTHER OWNER-CONTRACTED VENDORS 
FOR ASSOCIATED WORK, INCLUDING DRYWALL, PAINTING, CEILING 

REPLACEMENT, AND ROOF PATCHING.

3. UNO, ALL EXISTING ELECTRICAL SYSTEMS, APPURTENANCES, 
CONTROLS, ETC SHALL BE REMOVED IN THEIR ENTIRETY, WHETHER 

SHOWN ON THE DEMOLITION PLANS OR NOT. DOCUMENTATION OF 
EXISTING SYSTEMS IS BASED ON AVAILABLE RECORD DRAWINGS 

AND READILY VISIBLE FIELD OBSERVATION. MAJOR DISCREPANCIES 
SHALL BE REFERRED TO THE ARCHITECT/ENGINEER FOR 
RESOLUTION.

4. COMPONENTS EMBEDDED WITHIN OR BENEATH THE EXISTING 

STRUCTURE MAY BE ABANDONED IN PLACE, CUT BEHIND 
WALL/FLOOR/CEILING SURFACE AS REQUIRED FOR PATCHING OF 

FINISH. SYSTEMS EXPOSED TO MOISTURE SHALL BE CAPPED 
WATERTIGHT.

5. WHERE DEMOLISHED ELECTRICAL SYSTEMS PENETRATED 
EXTERIOR WALLS, CONTRACTOR SHALL BE RESPONSIBLE FOR 

PATCHING SUCH PENETRATIONS TO MATCH EXISTING, UNO.

6. SALVAGED ITEMS AND MATERIALS SHALL REMAIN THE PROPERTY OF 
THE OWNER AND AS A PART OF THIS CONTRACT, THE CONTRACTOR 

SHALL DELIVER THESE TO A DESTINATION AS DIRECTED BY THE 
PROJECT MANAGER.

7. REMOVE EACH ITEM OF EQUIPMENT, DEVICE, AND FIXTURE 
INDICATED ON DEMOLITION PLANS AND ITS ASSOCIATED CIRCUITRY 

BACK TO THE PROTECTIVE DEVICE IN THE SOURCE PANEL, 
SWITCHBOARD, OR CONTROLLER, UNLESS NOTED OTHERWISE.

8. ASSOCIATED CIRCUITRY INCLUDES CONDUIT, CONDUCTORS, BOXES, 
WIRING DEVICES, COVERPLATES, LAMPS, FIXTURES WIREWAYS, 

SWITCHES, STARTERS, ETC., WHICH ARE ASSOCIATED WITH THE 
ITEM TO BE REMOVED.

9. DISCONNECT ELECTRICAL SYSTEMS IN WALLS, FLOORS AND 

CEILINGS TO BE REMOVED.

10. REMOVE ABANDONED WIRING TO SOURCE OF SUPPLY.

11. REMOVE EXPOSED ABANDONED CONDUIT, INCLUDING ABANDONED 

CONDUIT ABOVE ACCESSIBLE CEILING FINISHES. CUT CONDUIT 
FLUSH WITH WALLS AND FLOORS. PATCH SURFACES. 

12. DISCONNECT ABANDONED OUTLETS AND REMOVE DEVICES. 

REMOVE ABANDONED OUTLETS IF CONDUIT SERVICING THEM IS 
ABANDONED AND REMOVED. PROVIDE BLANK COVER FOR 
ABANDONED OUTLETS THAT ARE NOT REMOVED.

13. DISCONNECT AND REMOVE ABANDONED PANELBOARDS AND 

DISTRIBUTION EQUIPMENT.

14. DISCONNECT AND REMOVE ELECTRICAL DEVICES AND EQUIPMENT 
SERVING UTILIZATION EQUIPMENT THAT HAS BEEN REMOVED.

15. DISCONNECT AND REMOVE ABANDONED LUMINAIRES. REMOVE 
BRACKETS, STEMS, HANGERS AND OTHER ACCESSORIES.

16. REPAIR ADJACENT CONSTRUCTION AND FINISHES DAMAGED DURING 

DEMOLITION AND EXTENSION WORK.

17. EXACT CIRCUITING FOR EXISTING RECEPTACLES, AND OTHER 
LOADS NOTED FOR DEMOLITION SHALL BE FIELD VERIFIED BY THE 
CONTRACTOR PRIOR TO DEMOLITION. 

18. CLEAN AND REPAIR EXISTING MATERIALS AND EQUIPMENT THAT 

ARE TO REMAIN OR THAT ARE TO BE REUSED.

19. CAREFULLY REMOVE ALL EQUIPMENT AND DEVICES THAT ARE 
INDICATED TO BE RELOCATED.  THIS INCLUDES ALL SUPPORTING 

EQUIPMENT, DEVICES, ETC, THAT IS CONSIDERED PAR T OF A FULLY 
FUNCTIONAL SYSTEM.  INCLUDE SECURE STORAGE OF ITEMS UNTIL 
READY FOR INSTALLATION. PROVIDE WRITTEN NOTIFICATION TO 

THE OWNER REGARDING ALL EXISTING DAMAGE TO ITEMS OR ITEMS 
THAT ARE NON-FUNCTIONAL, PRIOR TO REMOVAL.  ONCE REMOVED, 

THE CONTRACTOR IS REPONSIBLE FOR ALL NON-DOCUMENTED 
DAMAGES AND/OR FUNCTIONAL DEFICIENIES.

CONDUIT OR CABLE UP

CONDUIT OR CABLE DOWN

CIRCUIT HOMERUN

CONDUIT UNDERGROUND OR UNDERSLAB

EXISTING TO BE REMOVED

EXISTING TO REMAIN

BREAK

WIRING DEVICES

DUPLEX RECEPTACLE AT 18" AFF OR GRADE, 120V/20A, 

UNO.  SUBSCRIPTS INDICATE THE FOLLOWING:
GF GROUND FAULT CIRCUIT INTERRUPTER

WP WEATHERPROOF AND GFCI TYPE

POWER DISTRIBUTION

PANELBOARD, SURFACE MOUNTED, 120/208V

DISCONNECT SWITCH, NEMA TYPE '3R', UNO.

DASHED LINES REPRESENT ELECTRICAL EQPT 

REQUIRED CLEARANCES (PER NEC)

E EQUIPMENT CONNECTION. 

J

J

JUNCTION BOX

JUNCTION BOX, WALL MOUNTED

PANELBOARD, SURFACE MOUNTED, 277/480V
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SECTION 26 0500 - COMMON WORK RESULTS FOR ELECTRICAL

JOB CONDITIONS:  THE CONTRACT DOCUMENTS SPECIFY THE SCOPE 
AND ARRANGEMENT OF THE WORK AND SHALL BE FOLLOWED AS 

CLOSELY AS ACTUAL CONDITIONS ALLOW.THE CONTRACTOR SHALL 
GIVE CONSIDERATION TO ALL OTHER TRADES, AND MAKE 

ARRANGEMENTS TO AVOID CONFLICTS AND INTERFERENCE WITH 
OTHER WORK, NEW OR EXISTING. CONTRACTOR SHALL COORDINATE 

ALL COMPONENTS OF THE WORK, AND PROVIDE MINOR ADJUSTMENTS 
AS REQUIRED, INCLUDING OFFSETS, TRANSITIONS, FITTINGS, AND 
ACCESSORIES TO MEET ACTUAL CONDITIONS.THE CONTRACTOR SHALL 

VISIT THE JOB SITE PRIOR TO BID DATE TO EXAMINE THE CONDITIONS 
UNDER WHICH THE WORK IS TO BE PERFORMED. NO EXTRA CHARGES 

SHALL BE PAID FOR PROVIDING OF PRODUCTS OR FURNISHING OF 
WORK RESULTING FROM FAILURE TO COMPLY WITH THIS 

REQUIREMENT.

REGULATORY REQUIREMENTS:  ALL WORK SHALL CONFORM TO THE 

REGULATIONS OF THE APPLICABLE FEDERAL, STATE, AND LOCAL LAWS, 
ORDINANCES AND CODES. ALL APPLICABLE WORK SHALL CONFORM TO 

THE REQUIREMENTS OF NFPA 70.  ALL PRODUCTS SHALL BE LISTED BY 
THE UNDERWRITERS LABORATORIES, INC. (UL), AND SHALL BEAR THE 

UL LABEL.  WHERE UL LABELS ARE NOT PROVIDED FROM THE FACTORY, 
THE CONTRACTOR SHALL BE RESPONSIBLE FOR HAVING THE 

EQUIPMENT OR MATERIALS TESTED BY A UL TESTING FIRM, 
ACCEPTABLE TO AUTHORITY HAVING JURISDICTION, TO DETERMINE 
SUITABILITY OF THE PRODUCT FOR PURPOSE SPECIFIED.  

MATERIALS AND EQUIPMENT:  UNLESS SPECIFICALLY NOTED 

OTHERWISE, ALL MATERIALS AND EQUIPMENT FURNISHED FOR 
PERMANENT INSTALLATION IN THE WORK SHALL CONFORM TO 

APPLICABLE STANDARDS, BE OF A CURRENT DESIGN, NEW, UNUSED, 
AND UNDAMAGED.

UTILITIES AND CONNECTIONS:  VERIFY LOCATION OF ALL EXISTING 
UTILITIES BEFORE LAYING OUT AND MAKING CONNECTIONS.  REPORT 

ANY INCONSISTENCIES TO ARCHITECT/ENGINEER BEFORE 
COMMENCING WORK. CONTRACTOR SHALL BE RESPONSIBLE FOR 

CORRECTING ANY ERRORS, AND REPAIRING OR REPLACING ALL 
MATERIALS AND EQUIPMENT DAMAGED AS A RESULT OF FAILURE TO 

COMPLY WITH THIS REQUIREMENT.

PRODUCT DELIVERY, STORAGE, AND HANDLING:  PROTECT PRODUCTS 

FROM DAMAGE, MARRING, AND SOILING.  ANY MARRING OF FACTORY 
FINISHES SHALL BE REPAIRED OR REPLACED AS NECESSARY TO MATCH 

THE ORIGINAL FACTORY FINISH.

INSTALLATION:  INSTALL PRODUCTS IN ACCORDANCE WITH 
MANUFACTURER'S INSTRUCTIONS.  INSTALL PRODUCTS IN A NEAT AND 
WORKMANLIKE MANNER IN ACCORDANCE WITH APPLICABLE NECA, 

NEMA OR OTHER STANDARD.

CLEANING:  CLEAN INTERIOR OF CONDUITS, BOXES, WIREWAYS AND 
OTHER RACEWAYS PRIOR TO PULLING WIRE AND INSTALLING COVERS 

OR SEALING.  AFTER THE EQUIPMENT, WIRING, AND CONDUIT HAS BEEN 
PROVEN OPERATIONAL, CAREFULLY CLEAN ALL INTERIORS OF 

CABINETS AND EXTERNAL PARTS OF EACH PIECE OF EQUIPMENT, 
THOROUGHLY REMOVING ALL TRACES OF DIRT, OIL, GREASE, AND 
OTHER FOREIGN SUBSTANCES OR OBJECTS.

SECTION 26 0519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS 

AND CABLES

COORDINATION:  COORDINATE SIZES OF RACEWAYS, BOXES, AND 
EQUIPMENT ENCLOSURES INSTALLED UNDER OTHER SECTIONS WITH 
THE ACTUAL CONDUCTORS TO BE INSTALLED, INCLUDING 

ADJUSTMENTS FOR CONDUCTOR SIZES INCREASED FOR VOLTAGE 
DROP.

SUBMITTALS:  PRODUCT DATA:  PROVIDE MANUFACTURER'S STANDARD 

CATALOG PAGES AND DATA SHEETS FOR CONDUCTORS AND CABLES, 
INCLUDING DETAILED INFORMATION ON MATERIALS, CONSTRUCTION, 

RATINGS, LISTINGS, AND AVAILABLE SIZES, CONFIGURATIONS, AND 
STRANDING.

CONDUCTOR AND CABLE APPLICATIONS:  PROVIDE SINGLE CONDUCTOR 
BUILDING WIRE INSTALLED IN SUITABLE RACEWAY UNLESS OTHERWISE 

INDICATED, PERMITTED, OR REQUIRED.  ARMORED CABLE AND METAL-
CLAD IS PERMITTED ONLY WHERE CONCEALED ABOVE ACCESSIBLE 

CEILINGS, WHERE CONCEALED IN HOLLOW STUD WALLS, FOR BRANCH 
CIRCUITS UP TO 30 A. 

CONDUCTOR AND CABLE GENERAL REQUIREMENTS: PROVIDE 
PRODUCTS THAT COMPLY WITH REQUIREMENTS OF NFPA 70 AND 

APPLICABLE UL REQUIREMENTS.  UNLESS SPECIFICALLY INDICATED TO 
BE EXCLUDED, PROVIDE ALL REQUIRED CONDUIT, BOXES, WIRING, 

CONNECTORS, ETC. AS REQUIRED FOR A COMPLETE OPERATING 
SYSTEM. COMPLY WITH NEMA WC 70.  PROVIDE COPPER CONDUCTORS 

ONLY. ALUMINUM CONDUCTORS ARE NOT ACCEPTABLE FOR THIS 
PROJECT. CONDUCTOR SIZES INDICATED ARE BASED ON COPPER.  
COPPER CONDUCTORS SHALL BE SOFT DRAWN ANNEALED, 98 

PERCENT CONDUCTIVITY, UNCOATED CONDUCTORS COMPLYING WITH 
ASTM B3, ASTM B8, OR ASTM B787/B 787M UNLESS OTHERWISE 

INDICATED.

MINIMUM CONDUCTOR SIZE: 12 AWG.  EXCEPTIONS:  20 A, 120 V 
CIRCUITS LONGER THAN 75 FEET (23 M):  10 AWG; 20 A, 120 V CIRCUITS 

LONGER THAN 150 FEET (46 M):  8 AWG;  20 A, 277 V CIRCUITS LONGER 
THAN 150 FEET: 10 AWG.

CONDUCTOR COLOR CODING: 208Y/120 V, 3 PHASE, 4 WIRE SYSTEM: 
PHASE A:  BLACK; PHASE B:  RED; PHASE C:  BLUE; 

NEUTRAL/GROUNDED:  WHITE. 240/120 V, 1 PHASE, 3 WIRE SYSTEM: 
PHASE A:  BLACK; PHASE B:  RED; NEUTRAL/GROUNDED:  WHITE. 

EQUIPMENT GROUND, ALL SYSTEMS:  GREEN.
SINGLE CONDUCTOR BUILDING WIRE:  SIZE 10 AWG AND SMALLER:  
SOLID; SIZE 8 AWG AND LARGER: STRANDED. INSULATION:  600 V, TYPE

THHN/THWN OR THHN/THWN-2, XHHW.

INSTALLATION:  UNLESS DIMENSIONED, CIRCUIT ROUTING INDICATED IS 
DIAGRAMMATIC.  WHEN CIRCUIT DESTINATION IS INDICATED AND 

ROUTING IS NOT SHOWN, DETERMINE EXACT ROUTING REQUIRED.  
ARRANGE CIRCUITING TO MINIMIZE SPLICES.  INCLUDE CIRCUIT 

LENGTHS REQUIRED TO INSTALL CONNECTED DEVICES WITHIN 10 FT 
(3.0 M) OF LOCATION SHOWN.  SHARING OF NEUTRAL/GROUNDED 
CONDUCTORS AMONG UP TO THREE SINGLE PHASE BRANCH CIRCUITS 

OF DIFFERENT PHASES INSTALLED IN THE SAME RACEWAY IS NOT 
PERMITTED. PROVIDE DEDICATED NEUTRAL/GROUNDED CONDUCTOR 

FOR EACH INDIVIDUAL BRANCH CIRCUIT.  TAPE ENDS OF CONDUCTORS 
AND CABLES TO PREVENT INFILTRATION OF MOISTURE AND OTHER 

CONTAMINANTS.  PULL ALL CONDUCTORS AND CABLES TOGETHER INTO 
RACEWAY AT SAME TIME. DO NOT DAMAGE CONDUCTORS AND CABLES . 
USE SUITABLE WIRE PULLING LUBRICANT WHERE NECESSARY, EXCEPT 

WHEN LUBRICANT IS NOT RECOMMENDED BY THE MANUFACTURER. 
INSTALL PARALLEL CONDUCTORS OF THE SAME LENGTH AND 

TERMINATE IN THE SAME MANNER. SECURE AND SUPPORT 
CONDUCTORS AND CABLES IN ACCORDANCE WITH NFPA 70 USING 

SUITABLE SUPPORTS AND METHODS APPROVED BY THE AUTHORITY 
HAVING JURISDICTION. PROVIDE INDEPENDENT SUPPORT FROM 

BUILDING STRUCTURE. DO NOT PROVIDE SUPPORT FROM RACEWAYS, 
PIPING, DUCTWORK, OR OTHER SYSTEMS. INSTALL CONDUCTORS WITH 
A MINIMUM OF 12 INCHES (300 MM) OF SLACK AT EACH OUTLET. UNLESS 

SPECIFICALLY INDICATED TO BE EXCLUDED, PROVIDE FINAL 
CONNECTIONS TO ALL EQUIPMENT AND DEVICES, INCLUDING THOSE 

FURNISHED BY OTHERS, AS REQUIRED FOR A COMPLETE OPERATING 
SYSTEM.

SECTION 26 0526 - GROUNDING AND BONDING FOR ELECTRICAL 

SYSTEMS

SUBMITTALS:  PROVIDE MANUFACTURER'S STANDARD CATALOG PAGES 

AND DATA SHEETS FOR GROUNDING AND BONDING SYSTEM 
COMPONENTS.

GROUNDING AND BONDING REQUIREMENTS:  PROVIDE ALL REQUIRED 

COMPONENTS, CONDUCTORS, CONNECTORS, CONDUIT, BOXES, 
FITTINGS, SUPPORTS, ACCESSORIES, ETC. AS NECESSARY FOR A 
COMPLETE GROUNDING AND BONDING SYSTEM.  WHERE CONDUCTOR 

SIZE IS NOT INDICATED, SIZE TO COMPLY WITH NFPA 70 BUT NOT LESS 
THAN APPLICABLE MINIMUM SIZE REQUIREMENTS SPECIFIED.

BONDING AND EQUIPMENT GROUNDING:  PROVIDE BONDING FOR 

EQUIPMENT GROUNDING CONDUCTORS, EQUIPMENT GROUND BUSSES, 
METALLIC EQUIPMENT ENCLOSURES, METALLIC RACEWAYS AND 

BOXES, DEVICE GROUNDING TERMINALS, AND OTHER NORMALLY NON-
CURRENT-CARRYING CONDUCTIVE MATERIALS ENCLOSING ELECTRICAL 
CONDUCTORS/EQUIPMENT OR LIKELY TO BECOME ENERGIZED AS 

INDICATED AND IN ACCORDANCE WITH NFPA 70.  PROVIDE INSULATED 
EQUIPMENT GROUNDING CONDUCTOR IN EACH FEEDER AND BRANCH 

CIRCUIT RACEWAY. DO NOT USE RACEWAYS AS SOLE EQUIPMENT 
GROUNDING CONDUCTOR.

WHERE CIRCUIT CONDUCTOR SIZES ARE INCREASED FOR VOLTAGE 

DROP, INCREASE SIZE OF EQUIPMENT GROUNDING CONDUCTOR 
PROPORTIONALLY IN ACCORDANCE WITH NFPA 70.  USE BARE COPPER 
CONDUCTORS WHERE INSTALLED UNDERGROUND IN DIRECT CONTACT 

WITH EARTH.  USE BARE COPPER CONDUCTORS WHERE DIRECTLY 
ENCASED IN CONCRETE (NOT IN RACEWAY).

SECTION 26 0529 - HANGERS AND SUPPORTS FOR ELECTRICAL 

SYSTEMS

COORDINATION:  COORDINATE SIZES AND ARRANGEMENT OF 

SUPPORTS AND BASES WITH THE ACTUAL EQUIPMENT AND 
COMPONENTS TO BE INSTALLED.  COORDINATE THE WORK WITH OTHER 

TRADES TO PROVIDE ADDITIONAL FRAMING AND MATERIALS REQUIRED 
FOR INSTALLATION. 

COORDINATE COMPATIBILITY OF SUPPORT AND ATTACHMENT 
COMPONENTS WITH MOUNTING SURFACES AT THE INSTALLED 

LOCATIONS.  COORDINATE THE ARRANGEMENT OF SUPPORTS WITH 
DUCTWORK, PIPING, EQUIPMENT AND OTHER POTENTIAL CONFLICTS 
INSTALLED UNDER OTHER SECTIONS OR BY OTHERS.

SUBMITTALS:PRODUCT DATA:  PROVIDE MANUFACTURER'S STANDARD 

CATALOG PAGES AND DATA SHEETS FOR METAL CHANNEL (STRUT) 
FRAMING SYSTEMS, NON-PENETRATING ROOFTOP SUPPORTS, AND 

POST-INSTALLED CONCRETE AND MASONRY ANCHORS.

SUPPORT AND ATTACHMENT COMPONENTS:  PROVIDE ALL REQUIRED 
HANGERS, SUPPORTS, ANCHORS, FASTENERS, FITTINGS, 
ACCESSORIES, AND HARDWARE AS NECESSARY FOR THE COMPLETE 

INSTALLATION OF ELECTRICAL WORK.  PROVIDE PRODUCTS LISTED, 
CLASSIFIED, AND LABELED AS SUITABLE FOR THE PURPOSE INTENDED, 

WHERE APPLICABLE.  DO NOT USE PRODUCTS FOR APPLICATIONS 
OTHER THAN AS PERMITTED BY NFPA 70 AND PRODUCT LISTING. USE 

CORROSION RESISTANT MATERIALS SUITABLE FOR THE ENVIRONMENT 
WHERE INSTALLED.  CONDUIT STRAPS:  ONE-HOLE OR TWO-HOLE TYPE; 

STEEL OR MALLEABLE IRON.  CONDUIT CLAMPS:  BOLTED TYPE UNLESS 
OTHERWISE INDICATED.  OUTLET BOX SUPPORTS:  HANGERS, 
BRACKETS, ETC. SUITABLE FOR THE BOXES TO BE SUPPORTED.  METAL 

CHANNEL (STRUT) FRAMING SYSTEMS:  FACTORY-FABRICATED 
CONTINUOUS-SLOT METAL CHANNEL (STRUT) AND ASSOCIATED 

FITTINGS, ACCESSORIES, AND HARDWARE REQUIRED FOR FIELD-
ASSEMBLY OF SUPPORTS.  HANGER RODS:  THREADED ZINC-PLATED 

STEEL UNLESS OTHERWISE INDICATED.

ANCHORS AND FASTENERS:  UNLESS OTHERWISE INDICATED AND 

WHERE NOT OTHERWISE RESTRICTED, USE THE ANCHOR AND 
FASTENER TYPES INDICATED FOR THE SPECIFIED APPLICATIONS.  

CONCRETE:  USE PRESET CONCRETE INSERTS, EXPANSION ANCHORS, 
OR SCREW ANCHORS.  SOLID OR GROUT-FILLED MASONRY:  USE 

EXPANSION ANCHORS OR SCREW ANCHORS.  HOLLOW MASONRY:  USE 
TOGGLE BOLTS.

HOLLOW STUD WALLS:  USE TOGGLE BOLTS.  STEEL:  USE BEAM 
CLAMPS, MACHINE BOLTS, OR WELDED THREADED STUDS.  SHEET 

METAL:  USE SHEET METAL SCREWS.  WOOD:  USE WOOD SCREWS.
PLASTIC AND LEAD ANCHORS ARE NOT PERMITTED.  PRESET 

CONCRETE INSERTS:  CONTINUOUS METAL CHANNEL (STRUT) AND 
SPOT INSERTS SPECIFICALLY DESIGNED TO BE CAST IN CONCRETE 

CEILINGS, WALLS, AND FLOORS.

CHANNEL MATERIAL:  USE GALVANIZED STEEL.

INSTALLATION:  PROVIDE INDEPENDENT SUPPORT FROM BUILDING 

STRUCTURE. DO NOT PROVIDE SUPPORT FROM PIPING, DUCTWORK, OR 
OTHER SYSTEMS. DO NOT PROVIDE SUPPORT FROM SUSPENDED 

CEILING SUPPORT SYSTEM OR CEILING GRID. DO NOT PROVIDE 
SUPPORT FROM ROOF DECK.  DO NOT PENETRATE OR OTHERWISE 

NOTCH OR CUT STRUCTURAL MEMBERS WITHOUT APPROVAL OF 
STRUCTURAL ENGINEER.

EQUIPMENT SUPPORT AND ATTACHMENT:  USE METAL FABRICATED 
SUPPORTS OR SUPPORTS ASSEMBLED FROM METAL CHANNEL (STRUT) 

TO SUPPORT EQUIPMENT AS REQUIRED.  USE METAL CHANNEL (STRUT) 
SECURED TO STUDS TO SUPPORT EQUIPMENT SURFACE-MOUNTED ON 

HOLLOW STUD WALLS WHEN WALL STRENGTH IS NOT SUFFICIENT TO 
RESIST PULL-OUT. USE METAL CHANNEL (STRUT) TO SUPPORT 

SURFACE-MOUNTED EQUIPMENT IN WET OR DAMP LOCATIONS TO 
PROVIDE SPACE BETWEEN EQUIPMENT AND MOUNTING SURFACE.  
SECURELY FASTEN FLOOR-MOUNTED EQUIPMENT. DO NOT INSTALL 

EQUIPMENT SUCH THAT IT RELIES ON ITS OWN WEIGHT FOR SUPPORT.

SECTION 26 0533.13 - CONDUIT

SUBMITTALS: PROVIDE MANUFACTURER'S STANDARD CATALOG PAGES 
AND DATA SHEETS FOR CONDUITS AND FITTINGS.

CONDUIT APPLICATIONS:  USE THE CONDUIT TYPES INDICATED FOR THE 
SPECIFIED APPLICATIONS. WHERE MORE THAN ONE LISTED 

APPLICATION APPLIES, COMPLY WITH THE MOST RESTRICTIVE 
REQUIREMENTS. WHERE CONDUIT TYPE FOR A PARTICULAR 

APPLICATION IS NOT SPECIFIED, USE GALVANIZED STEEL RIGID METAL 
CONDUIT.

CONCEALED WITHIN HOLLOW STUD WALLS:  USE MC CABLING, 

GALVANIZED STEEL RIGID METAL CONDUIT, INTERMEDIATE METAL 
CONDUIT (IMC), OR ELECTRICAL METALLIC TUBING (EMT).

CONCEALED ABOVE ACCESSIBLE CEILINGS:  USE MC CABLING, 
GALVANIZED STEEL RIGID METAL CONDUIT, INTERMEDIATE METAL 

CONDUIT (IMC), OR ELECTRICAL METALLIC TUBING (EMT).

INTERIOR, DAMP OR WET LOCATIONS:  USE GALVANIZED STEEL RIGID 
METAL CONDUIT OR INTERMEDIATE METAL CONDUIT (IMC).

EXPOSED, INTERIOR, SUBJECT TO PHYSICAL DAMAGE:  USE 
GALVANIZED STEEL RIGID METAL CONDUIT OR INTERMEDIATE METAL 

CONDUIT (IMC).

EXPOSED, EXTERIOR:  USE GALVANIZED STEEL RIGID METAL CONDUIT, 
INTERMEDIATE METAL CONDUIT (IMC), OR PVC-COATED GALVANIZED 

STEEL RIGID METAL CONDUIT.

CONNECTIONS TO VIBRATING EQUIPMENT:
DRY LOCATIONS:  USE FLEXIBLE METAL CONDUIT.

DAMP, WET, OR CORROSIVE LOCATIONS:  USE LIQUIDTIGHT FLEXIBLE 
METAL CONDUIT.

MAXIMUM LENGTH:  6 FEET (1.8 M) UNLESS OTHERWISE INDICATED.

CONDUIT REQUIREMENTS:  PROVIDE ALL CONDUIT, FITTINGS, 
SUPPORTS, AND ACCESSORIES REQUIRED FOR A COMPLETE RACEWAY 

SYSTEM.  PROVIDE PRODUCTS LISTED, CLASSIFIED, AND LABELED AS 
SUITABLE FOR THE PURPOSE INTENDED.  MINIMUM CONDUIT SIZE, 

UNLESS OTHERWISE INDICATED:
BRANCH CIRCUITS:  3/4 INCH (21 MM) TRADE SIZE.

INSTALLATION:  CONCEAL ALL CONDUITS UNLESS SPECIFICALLY 
INDICATED TO BE EXPOSED.  ARRANGE CONDUIT TO MAINTAIN 

ADEQUATE HEADROOM, CLEARANCES, AND ACCESS.  ARRANGE 
CONDUIT TO PROVIDE NO MORE THAN THE EQUIVALENT OF FOUR 90 

DEGREE BENDS BETWEEN PULL POINTS.  ARRANGE CONDUIT TO 
PROVIDE NO MORE THAN 150 FEET (46 M) BETWEEN PULL POINTS.  

SECURE AND SUPPORT CONDUITS IN ACCORDANCE WITH NFPA 70 AND 
SECTION 26 0529 USING SUITABLE SUPPORTS AND METHODS 
APPROVED BY THE AUTHORITY HAVING JURISDICTION.  PROVIDE 

INDEPENDENT SUPPORT FROM BUILDING STRUCTURE. DO NOT 
PROVIDE SUPPORT FROM PIPING, DUCTWORK, OR OTHER SYSTEMS.  

PROVIDE INSULATING BUSHINGS OR INSULATED THROATS AT ALL 
CONDUIT TERMINATIONS TO PROTECT CONDUCTORS.  SECURE JOINTS 

AND CONNECTIONS TO PROVIDE MAXIMUM MECHANICAL STRENGTH 
AND ELECTRICAL CONTINUITY.  PROVIDE GROUNDING AND BONDING IN 

ACCORDANCE WITH SECTION 26 0526.  CLEAN INTERIOR OF CONDUITS 
TO REMOVE MOISTURE AND FOREIGN MATTER.  IMMEDIATELY AFTER 
INSTALLATION OF CONDUIT, USE SUITABLE MANUFACTURED PLUGS TO 

PROVIDE PROTECTION FROM ENTRY OF MOISTURE AND FOREIGN 
MATERIAL AND DO NOT REMOVE UNTIL READY FOR INSTALLATION OF 

CONDUCTORS.

SECTION 26 0533.16 - BOXES

SUBMITTALS:  PROVIDE MANUFACTURER'S STANDARD CATALOG PAGES 

AND DATA SHEETS FOR CABINETS AND ENCLOSURES, BOXES FOR 
HAZARDOUS (CLASSIFIED) LOCATIONS, FLOOR BOXES, AND 

UNDERGROUND BOXES/ENCLOSURES.

BOXES:  PROVIDE ALL BOXES, FITTINGS, SUPPORTS, AND ACCESSORIES 
REQUIRED FOR A COMPLETE RACEWAY SYSTEM AND TO 

ACCOMMODATE DEVICES AND EQUIPMENT TO BE INSTALLED.  PROVIDE 
PRODUCTS LISTED, CLASSIFIED, AND LABELED AS SUITABLE FOR THE 
PURPOSE INTENDED.  WHERE BOX SIZE IS NOT INDICATED, SIZE TO 

COMPLY WITH NFPA 70 BUT NOT LESS THAN APPLICABLE MINIMUM SIZE 
REQUIREMENTS SPECIFIED.  PROVIDE GROUNDING TERMINALS WITHIN 

BOXES WHERE EQUIPMENT GROUNDING CONDUCTORS TERMINATE.

INSTALLATION:  ARRANGE EQUIPMENT TO PROVIDE MINIMUM 
CLEARANCES IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS 
AND NFPA 70.  SECURE AND SUPPORT BOXES IN ACCORDANCE WITH 

NFPA 70 AND SECTION 26 0529 USING SUITABLE SUPPORTS AND 
METHODS APPROVED BY THE AUTHORITY HAVING JURISDICTION.  

PROVIDE INDEPENDENT SUPPORT FROM BUILDING STRUCTURE EXCEPT 
FOR CAST METAL BOXES (OTHER THAN BOXES USED FOR FIXTURE 

SUPPORT) SUPPORTED BY THREADED CONDUIT CONNECTIONS IN 
ACCORDANCE WITH NFPA 70. DO NOT PROVIDE SUPPORT FROM PIPING, 

DUCTWORK, OR OTHER SYSTEMS.  INSTALL BOXES PLUMB AND LEVEL.

FLUSH-MOUNTED BOXES:  INSTALL BOXES IN NONCOMBUSTIBLE 

MATERIALS SUCH AS CONCRETE, TILE, GYPSUM, PLASTER, ETC. SO 
THAT FRONT EDGE OF BOX OR ASSOCIATED RAISED COVER IS NOT SET 

BACK FROM FINISHED SURFACE MORE THAN 1/4 INCH (6 MM) OR DOES 
NOT PROJECT BEYOND FINISHED SURFACE.  INSTALL BOXES IN 

COMBUSTIBLE MATERIALS SUCH AS WOOD SO THAT FRONT EDGE OF 
BOX OR ASSOCIATED RAISED COVER IS FLUSH WITH FINISHED 
SURFACE.  REPAIR ROUGH OPENINGS AROUND BOXES IN 

NONCOMBUSTIBLE MATERIALS SUCH AS CONCRETE, TILE, GYPSUM, 
PLASTER, ETC. SO THAT THERE ARE NO GAPS OR OPEN SPACES 

GREATER THAN 1/8 INCH (3 MM) AT THE EDGE OF THE BOX.

PROVIDE GROUNDING AND BONDING IN ACCORDANCE WITH SECTION 26 
0526.

IMMEDIATELY AFTER INSTALLATION, PROTECT BOXES FROM ENTRY OF 
MOISTURE AND FOREIGN MATERIAL UNTIL READY FOR INSTALLATION 

OF CONDUCTORS.

SECTION 26 0553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

SUBMITTALS: PROVIDE MANUFACTURER'S STANDARD CATALOG PAGES 
AND DATA SHEETS FOR EACH PRODUCT.

IDENTIFICATION REQUIREMENTS:  USE IDENTIFICATION NAMEPLATE TO 
IDENTIFY EACH PIECE OF ELECTRICAL DISTRIBUTION AND CONTROL 

EQUIPMENT AND ASSOCIATED SECTIONS, COMPARTMENTS, AND 
COMPONENTS.

PANELBOARDS:  USE TYPEWRITTEN CIRCUIT DIRECTORY TO IDENTIFY 

LOAD(S) SERVED FOR PANELBOARDS WITH A DOOR.  

ENCLOSED SWITCHES:  IDENTIFY POWER SOURCE AND CIRCUIT 

NUMBER. INCLUDE LOCATION WHEN NOT WITHIN SIGHT OF EQUIPMENT.  
IDENTIFY LOAD(S) SERVED. INCLUDE LOCATION WHEN NOT WITHIN 

SIGHT OF EQUIPMENT.

ARC FLASH HAZARD WARNING LABELS:  USE WARNING LABELS TO 
IDENTIFY ARC FLASH HAZARDS FOR ELECTRICAL EQUIPMENT, SUCH AS 

SWITCHBOARDS, PANELBOARDS, INDUSTRIAL CONTROL PANELS, 
METER SOCKET ENCLOSURES, AND MOTOR CONTROL CENTERS THAT 
ARE LIKELY TO REQUIRE EXAMINATION, ADJUSTMENT, SERVICING, OR 

MAINTENANCE WHILE ENERGIZED.  INCLUDE ORANGE HEADER THAT 
READS "WARNING", FOLLOWED BY THE WORD MESSAGE "ARC FLASH 

AND SHOCK HAZARD; APPROPRIATE PPE REQUIRED; DO NOT OPERATE 
CONTROLS OR OPEN COVERS WITHOUT APPROPRIATE PERSONAL 

PROTECTION EQUIPMENT; FAILURE TO COMPLY MAY RESULT IN INJURY 
OR DEATH; REFER TO NFPA 70E FOR MINIMUM PPE REQUIREMENTS" OR 
APPROVED EQUIVALENT.

IDENTIFICATION FOR CONDUCTORS AND CABLES:  COLOR CODING FOR 

POWER CONDUCTORS 600 V AND LESS:  COMPLY WITH SECTION 26 
0519.  USE IDENTIFICATION NAMEPLATE OR IDENTIFICATION LABEL TO 

IDENTIFY COLOR CODE FOR UNGROUNDED AND GROUNDED POWER 
CONDUCTORS INSIDE DOOR OR ENCLOSURE AT EACH PIECE OF 

FEEDER OR BRANCH-CIRCUIT DISTRIBUTION EQUIPMENT WHEN 
PREMISES HAS FEEDERS OR BRANCH CIRCUITS SERVED BY MORE THAN 
ONE NOMINAL VOLTAGE SYSTEM.

IDENTIFICATION FOR DEVICES:  USE IDENTIFICATION LABEL OR 

ENGRAVED WALLPLATE TO IDENTIFY SERVING BRANCH CIRCUIT FOR 
ALL RECEPTACLES.

IDENTIFICATION NAMEPLATES AND LABELS:

IDENTIFICATION NAMEPLATES:  TWO-LAYER OR THREE-LAYER 
LAMINATED ACRYLIC OR ELECTRICALLY NON-CONDUCTIVE PHENOLIC 

WITH BEVELED EDGES; MINIMUM THICKNESS OF 1/16 INCH (1.6 MM); 
ENGRAVED TEXT.

MOUNTING HOLES FOR MECHANICAL FASTENERS:  TWO, CENTERED ON 

SIDES FOR SIZES UP TO 1 INCH (25 MM) HIGH; FOUR, LOCATED AT 
CORNERS FOR LARGER SIZES.

RECEPTACLE IDENTIFICATION LABELS:  SELF-ADHESIVE LAMINATED 
PLASTIC LABELS; UV, CHEMICAL, WATER, HEAT, AND ABRASION 

RESISTANT.  INDICATE PANEL AND CIRCUIT NUMBER.

INSTALLATION:  INSTALL IDENTIFICATION PRODUCTS CENTERED, LEVEL, 
AND PARALLEL WITH LINES OF ITEM BEING IDENTIFIED.  SECURE 
NAMEPLATES TO EXTERIOR SURFACES OF ENCLOSURES USING 

STAINLESS STEEL SCREWS AND TO INTERIOR SURFACES USING SELF-
ADHESIVE BACKING OR EPOXY CEMENT.  INSTALL SELF-ADHESIVE 

LABELS AND MARKERS TO ACHIEVE MAXIMUM ADHESION, WITH NO 
BUBBLES OR WRINKLES AND EDGES PROPERLY SEALED.  MARK ALL 

HANDWRITTEN TEXT, WHERE PERMITTED, TO BE NEAT AND LEGIBLE.

SECTION 26 2717 - EQUIPMENT WIRING

ELECTRICAL CONNECTIONS:MAKE ELECTRICAL CONNECTIONS IN 

ACCORDANCE WITH EQUIPMENT MANUFACTURER'S INSTRUCTIONS.  
MAKE CONDUIT CONNECTIONS TO EQUIPMENT USING FLEXIBLE 

CONDUIT.  USE LIQUIDTIGHT FLEXIBLE CONDUIT WITH WATERTIGHT 
CONNECTORS IN DAMP OR WET LOCATIONS.  CONNECT HEAT 

PRODUCING EQUIPMENT USING WIRE AND CABLE WITH INSULATION 
SUITABLE FOR TEMPERATURES ENCOUNTERED.  PROVIDE RECEPTACLE 
OUTLET TO ACCOMMODATE CONNECTION WITH ATTACHMENT PLUG.  

PROVIDE CORD AND CAP WHERE FIELD-SUPPLIED ATTACHMENT PLUG 
IS REQUIRED.  INSTALL SUITABLE STRAIN-RELIEF CLAMPS AND FITTINGS

FOR CORD CONNECTIONS AT OUTLET BOXES AND EQUIPMENT 
CONNECTION BOXES.  INSTALL DISCONNECT SWITCHES, 

CONTROLLERS, CONTROL STATIONS, AND CONTROL DEVICES TO 
COMPLETE EQUIPMENT WIRING REQUIREMENTS.  INSTALL TERMINAL 
BLOCK JUMPERS TO COMPLETE EQUIPMENT WIRING REQUIREMENTS.  

INSTALL INTERCONNECTING CONDUIT AND WIRING BETWEEN DEVICES 
AND EQUIPMENT TO COMPLETE EQUIPMENT WIRING REQUIREMENTS.

SECTION 26 2726 - WIRING DEVICES

COORDINATION:  COORDINATE THE PLACEMENT OF OUTLET BOXES 
WITH MILLWORK, FURNITURE, EQUIPMENT, ETC. INSTALLED UNDER 
OTHER SECTIONS OR BY OTHERS.  COORDINATE WIRING DEVICE 

RATINGS AND CONFIGURATIONS WITH THE ELECTRICAL REQUIREMENTS 
OF ACTUAL EQUIPMENT TO BE INSTALLED.  COORDINATE THE 

PLACEMENT OF OUTLET BOXES FOR WALL SWITCHES WITH ACTUAL 
INSTALLED DOOR SWINGS.  DO NOT INSTALL WALL SWITCHES, 

INCLUDING OCCUPANCY SENSORS BEHIND DOOR SWINGS.  IF 
INDICATED ON PLANS, VERIFY WITH ARCHITECT PRIOR TO ROUGHING 
IN.  COORDINATE THE INSTALLATION AND PREPARATION OF UNEVEN 

SURFACES, SUCH AS SPLIT FACE BLOCK, TO PROVIDE SUITABLE 
SURFACE FOR INSTALLATION OF WIRING DEVICES.

SUBMITTALS:  PROVIDE MANUFACTURER'S CATALOG INFORMATION 

SHOWING DIMENSIONS, COLORS, AND CONFIGURATIONS.

WIRING DEVICE FINISHES:  PROVIDE WIRING DEVICE FINISHES AS 
DESCRIBED BELOW UNLESS OTHERWISE INDICATED.

WIRING DEVICES, UNLESS OTHERWISE INDICATED:  WHITE WITH 
STAINLESS STEEL PLATES.

RECEPTACLES:  SELF-GROUNDING, COMPLYING WITH NEMA WD 1 AND 

NEMA WD 6, AND LISTED AS COMPLYING WITH UL 498, AND WHERE 
APPLICABLE, FS W-C-596; TYPES AS INDICATED ON THE DRAWINGS.  
WIRING PROVISIONS:  TERMINAL SCREWS FOR SIDE WIRING OR SCREW 

ACTUATED BINDING CLAMP FOR BACK WIRING WITH SEPARATE 
GROUND TERMINAL SCREW.

CONVENIENCE RECEPTACLES:  STANDARD CONVENIENCE 

RECEPTACLES:  INDUSTRIAL GRADE, 20A, 125V, NEMA 5-20R; SINGLE OR
DUPLEX AS INDICATED ON THE DRAWINGS.

GFCI RECEPTACLES:  SELF-TESTING, WITH FEED-THROUGH 
PROTECTION AND LIGHT TO INDICATE GROUND FAULT TRIPPED 

CONDITION AND LOSS OF PROTECTION; LISTED AS COMPLYING WITH UL 
943, CLASS A.

STANDARD GFCI RECEPTACLES:  SAME GRADE AS CONVENIENCE 

RECEPTACLES, DUPLEX, 20A, 125V, NEMA 5-20R, RECTANGULAR 
DECORATOR STYLE.

WALL PLATES:  STANDARD SIZE.  STAINLESS STEEL WALL PLATES:  
BRUSHED SATIN FINISH, TYPE 302 STAINLESS STEEL.

INSTALLATION:    COORDINATE LOCATIONS OF OUTLET BOXES 

PROVIDED UNDER SECTION 26 0537 AS REQUIRED FOR INSTALLATION 
OF WIRING DEVICES PROVIDED UNDER THIS SECTION.  UNLESS 

OTHERWISE INDICATED, CONNECT WIRING DEVICE GROUNDING 
TERMINAL TO BRANCH CIRCUIT EQUIPMENT GROUNDING CONDUCTOR 
AND TO OUTLET BOX WITH BONDING JUMPER.  INSTALL WIRING 

DEVICES PLUMB AND LEVEL WITH MOUNTING YOKE HELD RIGIDLY IN 
PLACE.  INSTALL WALL SWITCHES WITH OFF POSITION DOWN.  INSTALL 

VERTICALLY MOUNTED RECEPTACLES WITH GROUNDING POLE TO 
MATCH EXISTING.  INSTALL WALL PLATES TO FIT COMPLETELY FLUSH 

TO WALL WITH NO GAPS AND ROUGH OPENING COMPLETELY COVERED 
WITHOUT STRAIN ON WALL PLATE. REPAIR OR REINSTALL IMPROPERLY 
INSTALLED OUTLET BOXES OR IMPROPERLY SIZED ROUGH OPENINGS. 

DO NOT USE OVERSIZED WALL PLATES IN LIEU OF MEETING THIS 
REQUIREMENT.  INSTALL BLANK WALL PLATES ON JUNCTION BOXES 

AND ON OUTLET BOXES WITH NO WIRING DEVICES INSTALLED OR 
DESIGNATED FOR FUTURE USE. 

SECTION 26 2818 - ENCLOSED SWITCHES

SUBMITTALS:  PROVIDE MANUFACTURER'S STANDARD CATALOG PAGES 
AND DATA SHEETS FOR ENCLOSED SWITCHES AND OTHER INSTALLED 

COMPONENTS AND ACCESSORIES.

SHOP DRAWINGS:  INDICATE OUTLINE AND SUPPORT POINT 
DIMENSIONS, VOLTAGE AND CURRENT RATINGS, SHORT CIRCUIT 

CURRENT RATINGS, CONDUIT ENTRY LOCATIONS, CONDUCTOR 
TERMINAL INFORMATION, AND INSTALLED FEATURES AND 
ACCESSORIES. 

ENCLOSED SAFETY SWITCHES:  QUICK-MAKE, QUICK-BREAK ENCLOSED 

SAFETY SWITCHES LISTED AND LABELED AS COMPLYING WITH UL 98; 
HEAVY DUTY; RATINGS, CONFIGURATIONS, AND FEATURES AS 

INDICATED.  HORSEPOWER RATING SHALL BE SUITABLE FOR 
CONNECTED LOAD, VOLTAGE RATING SHALL BE SUITABLE FOR CIRCUIT 
VOLTAGE.  PROVIDE ENCLOSED SAFETY SWITCHES, WHEN PROTECTED 

BY THE FUSES OR SUPPLY SIDE OVERCURRENT PROTECTIVE DEVICES 
TO BE INSTALLED, WITH LISTED SHORT CIRCUIT CURRENT RATING NOT 

LESS THAN THE AVAILABLE FAULT CURRENT AT THE PANEL FEEDING 
THE SWITCH.  PROVIDE WITH SWITCH BLADE CONTACT POSITION THAT 

IS VISIBLE WHEN THE COVER IS OPEN.  PROVIDE SOLIDLY BONDED 
EQUIPMENT GROUND BUS IN EACH ENCLOSED SAFETY SWITCH, WITH A 

SUITABLE LUG FOR TERMINATING EACH EQUIPMENT GROUNDING 
CONDUCTOR.

ENCLOSURES:  INDOOR CLEAN, DRY LOCATIONS:  TYPE 1, 
OUTDOOR LOCATIONS:  TYPE 3R.

PROVIDE SAFETY INTERLOCK TO PREVENT OPENING THE COVER 

WITH THE SWITCH IN THE ON POSITION WITH CAPABILITY OF 
OVERRIDING INTERLOCK FOR TESTING PURPOSES.

HEAVY DUTY SWITCHES:  PROVIDE MECHANICAL LUGS, COPPER.  

PROVIDE EXTERNALLY OPERABLE HANDLE WITH MEANS FOR 
LOCKING IN THE OFF POSITION, CAPABLE OF ACCEPTING THREE 
PADLOCKS.

INSTALLATION:  ARRANGE EQUIPMENT TO PROVIDE MINIMUM 

CLEARANCES IN ACCORDANCE WITH MANUFACTURER'S 
INSTRUCTIONS AND NFPA 70.  PROVIDE REQUIRED SUPPORTS IN 

ACCORDANCE WITH SECTION 26 0529.  EXCEPT WHERE 
INDICATED TO BE MOUNTED ADJACENT TO THE EQUIPMENT 
THEY SUPPLY, MOUNT ENCLOSED SWITCHES SUCH THAT THE 

HIGHEST POSITION OF THE OPERATING HANDLE DOES NOT 
EXCEED 79 INCHES (2000 MM) ABOVE THE FLOOR OR WORKING 

PLATFORM.  PROVIDE GROUNDING AND BONDING IN 
ACCORDANCE WITH SECTION 26 0526.
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Daniel Morgan
Middle School

E-101

PARTIAL PLANS - AREA 5 &
6 - ELECTRICAL

02.09.2024

JV/SS BW

BID SET

02.09.2024

# KEY NOTES (NEW WORK)

1. EXISTING PANEL "DP4" TO REMAIN.

2. OWNER'S (WPS) VENDOR/CONTRACTOR SHALL PERFORM THE 
WORK DESCRIBED IN THIS KEYNOTE AND NEED NOT BE INCLUDED 

IN CONTRACTOR'S BID. OWNER'S VENDOR/CONTRACTOR SHALL 
THOROUGHLY COORDINATE THEIR WORK WITH OTHER TRADES 

PRIOR TO, DURING AND AFTER ANY DEMOLITION OR NEW WORK: 
INSTALL NEW ACT CEILING SYSTEM (INCUDING CEILING GRIDS, 
ACT CEILING TILES ETC.) AS SHOWN, INC ACCORDANCE WITH 

MANUFACTURER'S INSTRUCTIONS. NEW ACT CEILING SYSTEM 
(INCUDING CEILING GRIDS, ACT CEILING TILES ETC.) BASIS OF 

DESIGN SHALL BE COORDINATED WITH THE OWNER (WPS). REPAIR 
ANY DAMAGED PORTIONS OF WALL IN OCCUPIED SPACE AND 

TOUCH UP WALL PAINT AS REQUIRED TO MATCH EXISTING. 

3. OWNER'S (WPS) VENDOR/CONTRACTOR SHALL PERFORM THE 

WORK DESCRIBED IN THIS KEYNOTE AND NEED NOT BE INCLUDED 
IN CONTRACTOR'S BID. OWNER'S VENDOR/CONTRACTOR SHALL 

THOROUGHLY COORDINATE THEIR WORK WITH OTHER TRADES 
PRIOR TO, DURING AND AFTER ANY DEMOLITION OR NEW WORK: 

RE-INSTALL SALVAGED ACT CEILING SYSTEM (INCUDING CEILING 
GRIDS, ACT CEILING TILES ETC.) WITHIN THE BOUNDARY SHOWN. 
REPLACE ANY DAMAGED CEILING TILES WITH NEW TILES TO 

MATCH ADJACENT UNDAMAGED CEILING TILES.

4. REINSTALL EXISTING TO REMAIN LIGHT FIXTURE, EXISTING TO 
REMAIN CEILING DIFFUSER/GRILLE, SPRINKLER HEAD AND 
ESCUTCHEON, AND ANY OTHER EXISTING CEILING DEVICE 

SALVAGED DURING DEMOLITION BACK IN THE NEW CEILING AS 
SHOWN. RESTORE FIXTURE/EQUIPMENT'S OPERATION TO THE 

CONDITION IT IN WAS PRIOR TO DEMOLITION. REBALANCE 
AIRFLOW ON DIFFUSERS/REGISTERS TO THE EXISTING VALUES.

SCALE: NONE---- E-101

E - RISER DIAGRAM4

      4 . UPDATE PANEL DIRECTORY.

PROVIDE NEW WIRE IN EXISTING CONDUIT AS SPECIFIED. UPDATE PANEL DIRECTORY.

CONTRACTOR TO FIELD VERIFY EXISTING WIRE SIZE FOR RE-USE AS BASE BID. PROVIDE ADD ALTERNATE PRICE TO

3 . REMOVE EXISTING BREAKER. INSTALL NEW BREAKER AS SHOWN, AIC TO MATCH EXISTING BREAKER. RE-USE EXISTING WIRE /CONDUIT.

2 . REMOVE EXISTING BREAKER. INSTALL NEW BREAKER AS SHOWN, AIC TO MATCH EXISTING BREAKER. RE-USE EXISTING WIRE/CONDUIT.

AIC RATING TO MATCH THE EXISTING BREAKER. TOTAL AMPS 457.0 457.0

1 . REMOVE EXISTING BREAKER AND WIRING. INSTALL NEW BREAKER AND WIRING AS SHOWN. TOTAL KVA 380.0 380.0

  PANEL NOTES: CONN. DEM.

104.8 41 C 42 0.0

104.8 39 B 40 0.0

104.8 (E) XFMR VIA T2 3 175 37 A 38 30 3 (E) SPARE (OFF POSITION) 0.0

118.1 35 C 36 89.9

118.1 33 B 34 89.9

118.1 NEW CU-1 2,4 3 125 31 A 32 150 3 (E) PANEL "LB" 89.9

57.2 29 C 30 0.0

57.2 27 B 28 0.0

1 #4 #4 #8 1-1/4" 57.2 NEW RTU-3 1,4 3 70 25 A 26 60 3 (E) SPARE (OFF POSITION) 0.0

0.0 23 C 24 31.9

0.0 21 B 22 31.9

0.0 (E) SPARE (OFF POSITION) 3 40 19 A 20 40 3 (E) PAC2-1 31.9

0.0 17 C 18 35.9

0.0 15 B 16 35.9

0.0 (E) SPARE (OFF POSITION) 3 15 13 A 14 50 3 3,4 NEW RTU #1 35.9 1 #6 #6 #10 1"

0.0 11 C 12 19.2

0.0 9 B 10 19.2

0.0 (E) SPARE (OFF POSITION) 3 20 7 A 8 30 3 2,4 NEW RTU #2 19.2 1 #10 #10 #10 3/4"

0.0 5 C 6 0.0

0.0 3 B 4 0.0

0.0 (E) SPARE (OFF POSITION) 3 15 1 A 2 20 3 (E) SPARE (OFF POSITION) 0.0

SETS WIRE NEUT. GND. CND. AMPS. POLE AMP. # # AMP. POLE AMPS. SETS WIRE NEUT. GN... CND.

CIRCUIT LOAD DESCRIPTION NOTES BREAKER CKT. CKT. BREAKER NOTES DESCRIPTION LOAD CIRCUIT

VOLTS 480V AIC RATING: EXISTING PANEL TYPE: POWER DISTRIBUTION USAGE: BRANCH CIRCUIT

PHASES: 3 MAIN TYPE: MLO SERIES E1: I-LINE MOUNTING: SURFACE LOCATION: ELECTRICAL 5134

PANEL NO.: DP4 (EXISTING) BUS AMPS: 600A SQUARE D FED FROM: SWBD (EXISTING) INTEGRAL SPD: NONE

3' 5.3' 21'11'0
3/32" = 1'-0"---- E-101 SCALE:  3/32" = 1'-0"

PARTIAL FIRST FLOOR DEMOLITION PLAN - AREAS 5 & 6 -
ELECTRICAL1

3' 5.3' 21'11'0
3/32" = 1'-0"---- E-101 SCALE:  3/32" = 1'-0"

PARTIAL FIRST FLOOR NEW WORK PLAN - AREAS 5 & 6 - ELECTRICAL2

# KEY NOTES (DEMO)
1. OWNER'S (WPS) VENDOR/CONTRACTOR SHALL PERFORM THE 

WORK DESCRIBED IN THIS KEYNOTE AND NEED NOT BE INCLUDED 

IN CONTRACTOR'S BID. OWNER'S VENDOR/CONTRACTOR SHALL 
THOROUGHLY COORDINATE THEIR WORK WITH OTHER TRADES 

PRIOR TO, DURING AND AFTER ANY DEMOLITION OR NEW WORK: 
REMOVE EXISTING GYPSUM CEILING SYSTEN AND PREPARE SPACE 

FOR INSTALLATION OF NEW ACT CEILING SYSTEM WITHIN THE 
BOUNDARY SHOWN. REFER TO NEW WORK FOR MORE 
INFROMATION. 

2. OWNER'S (WPS) VENDOR/CONTRACTOR SHALL PERFORM THE 

WORK DESCRIBED IN THIS KEYNOTE AND NEED NOT BE INCLUDED 
IN CONTRACTOR'S BID. OWNER'S VENDOR/CONTRACTOR SHALL 

THOROUGHLY COORDINATE THEIR WORK WITH OTHER TRADES 
PRIOR TO, DURING AND AFTER ANY DEMOLITION OR NEW WORK: 
REMOVE EXISTING ACT CEILING SYSTEM (INCUDING CEILING GRIDS, 

ACT CEILING TILES ETC.), AND SALVAGE THE EXISTING SYSTEM 
(INCUDING CEILING GRIDS, ACT CEILING TILES ETC.) FOR RE-

INSTALLATION IN NEW WORK. PREPARE SPACE FOR INSTALLATION 
OF SALVAGED EXISTING ACT CEILING SYSTEM (INCUDING CEILING 

GRIDS, ACT CEILING TILES ETC.) WITHIN THE BOUNDARY SHOWN. 
REFER TO NEW WORK PLANS.

3. REMOVE EXISTING TO REMAIN LIGHT FIXTURE, EXISTING TO REMAIN 
CEILING DIFFUSER/GRILLE, SPRINKLER HEAD AND ESCUTCHEON, 

AND ANY OTHER EXISTING CEILING DEVICE CURRENTLY INSTALLED 
FOR RE-USE AND RE-INSTALLATION IN NEW CEILING.

WORKING DRAWINGS 02.09.2024

GENERAL NOTES

1. THE WORK TO BE PERFORMED SHALL CONSIST PROVIDING ALL 
LABOR, EQUIPMENT, AND MATERIALS NECESSARY TO SERVICE TO 

REPLACE ROOF TOP MECHANICAL UNITS AT DANIEL MORGAN 
MIDDLE SCHOOL. ARCHITECTURAL CEILING 

REMOVAL/REINSTALLATION FOR REQUIRED STRUCTURAL 
REINFORCEMENT AND REPAIRS/MODIFICATIONS TO EXISTING 

ROOF/BUILDING  SHALL BE COMPLETED BY OWNER-CONTRACTED 
VENDOR. THE SELECTED CONTRACTOR SHALL BE RESPONSIBLE 
FOR ALL MECHANICAL, ELECTRICAL, AND STRUCTURAL WORK 

ASSOCIATED WITH THE REPLACEMENT OF THE ROOF TOP UNITS, 
AND COORDINATING WITH OTHER OWNER-CONTRACTED VENDORS 

FOR ASSOCIATED WORK, INCLUDING DRYWALL, PAINTING, CEILING 
REPLACEMENT, AND ROOF PATCHING.
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Daniel Morgan
Middle School

E-102

PARTIAL ROOF
DEMOLITON PLANS -
AREAS 5 & 6 - ELECTRICAL

02.09.2024

JV/SS BW

BID SET

02.09.2024

GENERAL NOTES

1. THE WORK TO BE PERFORMED SHALL CONSIST PROVIDING ALL 
LABOR, EQUIPMENT, AND MATERIALS NECESSARY TO SERVICE TO 

REPLACE ROOF TOP MECHANICAL UNITS AT DANIEL MORGAN 
MIDDLE SCHOOL. ARCHITECTURAL CEILING 

REMOVAL/REINSTALLATION FOR REQUIRED STRUCTURAL 
REINFORCEMENT AND REPAIRS/MODIFICATIONS TO EXISTING 

ROOF/BUILDING  SHALL BE COMPLETED BY OWNER-CONTRACTED 
VENDOR. THE SELECTED CONTRACTOR SHALL BE RESPONSIBLE 
FOR ALL MECHANICAL, ELECTRICAL, AND STRUCTURAL WORK 

ASSOCIATED WITH THE REPLACEMENT OF THE ROOF TOP UNITS, 
AND COORDINATING WITH OTHER OWNER-CONTRACTED VENDORS 

FOR ASSOCIATED WORK, INCLUDING DRYWALL, PAINTING, CEILING 
REPLACEMENT, AND ROOF PATCHING.

# KEY NOTES (DEMO)

3' 5.3' 21'11'0
3/32" = 1'-0"---- E-102 SCALE:  3/32" = 1'-0"

PARTIAL ROOF DEMOLITION PLAN - AREAS 5 & 6 - ELECTRICAL1

1' 2' 8'4'0
1/4" = 1'-0"---- E-102E-102 SCALE:  1/4" = 1'-0"

ENLARGED ROOF DEMOLITION PLAN - RTU-2 - ELECTRICAL2

1' 2' 8'4'0
1/4" = 1'-0"---- E-102E-102 SCALE:  1/4" = 1'-0"

ENLARGED ROOF DEMOLITION PLAN - RTU-1 & COND. - ELECTRICAL3

1' 2' 8'4'0
1/4" = 1'-0"---- E-102E-102 SCALE:  1/4" = 1'-0"

ENLARGED ROOF DEMOLITION PLAN - RTU-3 - ELECTRICAL4

1. EXISTING EQUIPMENT TO BE DEMOLISHED WITH ASSOCIATED 
DISCONNECT SWITCH, AND CONTROLS. CONTRACTOR TO FIELD 

VERIFY EXISTING WIRE SIZE. SEE PANEL SCHEDULE.
BASE BID: RE-USE EXISTING WIRING/CONDUIT.

ALTERNATE BID: PROVIDE NEW WIRING IN EXISTING CONDUIT.

2. EXISTING EQUIPMENT TO BE DEMOLISHED WITH ASSOCIATED 
DISCONNECT SWITCH, AND CONTROLS. RE-USE EXISTING 
CONDUIT/WIRING FOR NEW WORK. RE-WORK EXISTING CONDUIT 

AND WIRING AS REQUIRED.

3. EXISTING EQUIPMENT TO BE DEMOLISHED WITH ASSOCIATED 
DISCONNECT SWITCH, WIRING AND CONTROLS BACK TO SOURCE 
PANEL.

4. EXISTING SERVICE RECEPTACLE OUTLET TO BE DEMOLISHED.  

RE-USE EXISTING CIRCUIT FOR NEW WORK.

WORKING DRAWINGS 02.09.2024
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Daniel Morgan
Middle School

E-202

PARTIAL ROOF NEW WORK
PLANS - AREAS 5 & 6 -
ELECTRICAL

02.09.2024

JV/SS BW

BID SET

02.09.2024

GENERAL NOTES (NEW WORK)

1. RECONNECT ALL NEW RTU(S) TO THE EXISTING FIRE ALARM 
SYSTEM/SMOKE DETECTION SHUTDOWN WIRING.

2. THE WORK TO BE PERFORMED SHALL CONSIST PROVIDING ALL 

LABOR, EQUIPMENT, AND MATERIALS NECESSARY TO SERVICE TO 
REPLACE ROOF TOP MECHANICAL UNITS AT DANIEL MORGAN 

MIDDLE SCHOOL. ARCHITECTURAL CEILING 
REMOVAL/REINSTALLATION FOR REQUIRED STRUCTURAL 
REINFORCEMENT AND REPAIRS/MODIFICATIONS TO EXISTING 

ROOF/BUILDING  SHALL BE COMPLETED BY OWNER-CONTRACTED 
VENDOR. THE SELECTED CONTRACTOR SHALL BE RESPONSIBLE 

FOR ALL MECHANICAL, ELECTRICAL, AND STRUCTURAL WORK 
ASSOCIATED WITH THE REPLACEMENT OF THE ROOF TOP UNITS, 
AND COORDINATING WITH OTHER OWNER-CONTRACTED VENDORS 

FOR ASSOCIATED WORK, INCLUDING DRYWALL, PAINTING, CEILING 
REPLACEMENT, AND ROOF PATCHING.

# KEY NOTES (NEW WORK)

1. NEW 3P-100A, 600V, N.F.S.S.

2. NEW 3P-200A, 600V, N.F.S.S. CONNECT TO  EXISTING CIRCUIT 
DP4-31,33,35. REFER TO DEMOLITION DRAWING E-102.

3. NEW 3P-60A, 600V, N.F.S.S. CONNECT TO EXISTING CIRCUIT 

DP4-14,16,18. REFER TO DEMOLITION DRAWING E-102.
BASE BID: RE-USED EXISTING WIRING/CONDUIT.

ALTERNATE BID: PROVIDE NEW WIRING IN EXISTING CONDUIT.

4. NEW 3P-30A, 600V, N.F.S.S. CONNECT TO  EXISTING CIRCUIT 
DP4-8,10,12.  REFER TO DEMOLITION DRAWING E-102. 

5. CONNECT TO EXSTING 1P-20A, 120V SERIVCE RECEPTACLE 

CIRCUITS ON ROOF. REFER TO DEMOLITION DRAWING E-102. 

3' 5.3' 21'11'0
3/32" = 1'-0"---- E-202 SCALE:  3/32" = 1'-0"

PARTIAL ROOF NEW WORK PLAN - AREAS 5 & 6 - ELECTRICAL1

1' 2' 8'4'0
1/4" = 1'-0"---- E-202E-202 SCALE:  1/4" = 1'-0"

ENLARGED ROOF NEW WORK PLAN - RTU-2 - ELECTRICAL2

1' 2' 8'4'0
1/4" = 1'-0"---- E-202E-202 SCALE:  1/4" = 1'-0"

ENLARGED ROOF NEW WORK PLAN - RTU-1 & COND. - ELECTRICAL3

1' 2' 8'4'0
1/4" = 1'-0"---- E-202E-202 SCALE:  1/4" = 1'-0"

ENLARGED ROOF NEW WORK PLAN - RTU-3 - ELECTRICAL4

WORKING DRAWINGS 02.09.2024









DESIGN NOTES

I. DESIGN LOADS FOR NEW WORK

A. ROOF SNOW AND LIVE LOAD
1. Pg = 35 PSF
2. Pf = 27 PSF + DRIFTING, MIN ROOF DESIGN LOAD = 20 PSF 
3. ROOF LIVE LOAD = 20 PSF + 300 LBS. CONCENTRATED LOAD. 
4. SNOW EXPOSURE FACTOR, Ce = 1.0
5. SNOW LOAD IMPORTANCE FACTOR, Is = 1.1
6. SLOPE FACTOR, Cs = 1.0
7. THERMAL FACTOR, Ct = 1.0

B. WIND LOAD
1. Vult (3-second gust) = 117 MPH
2. Vservice (10-YR. MRI) = 76 MPH
3. EXPOSURE = B
4. INTERNAL PRESSURE COEFFICIENT = 0.18GCpi
5. COMPONENT AND CLADDING PRESSURE PER ASCE 7, TABLE 26.10-1 AND 

FIGURES 30.3-1.

C. SEISMIC LOAD
1. RISK CATEGORY = III 
2. SEISMIC IMPORTANCE FACTOR, IE = 1.25
3. MAPPED SPECTRAL ACCELERATION, SHORT PERIOD, Ss = 0.125
4. MAPPED SPECTRAL ACCELERATION, 1-SEC. PERIOD, S1 = 0.044
5. SITE CLASS = C  
6. SPECTRAL RESPONSE COEFFICIENT, SHORT PERIOD, SDS = 0.108
7. SPECTRAL RESPONSE COEFFICIENT, 1-SEC. PERIOD, SD1 = 0.044
8. SEISMIC DESIGN CATEGORY = B
9. SEISMIC RESPONSE COEFFICIENT, CS = 0.098
10. RESPONSE MODIFICATION FACTOR, R = 5
11. ANALYSIS PROCEDURE USED: EQUIVALENT LATERAL FORCE

D. CODE:  THE STRUCTURE IS DESIGNED IN ACCORDANCE WITH:
2018 VIRGINIA UNIFORM BUILDING CODE  AND THE INTERNATIONAL BUILDING 
CODE/2018.

E. SUPERIMPOSED DEAD LOADS
1. ROOF

a. TYPICAL = 15
b. 10 PSF, APPLICABLE ONLY DURING WIND UPLIFT

II. STRUCTURAL STEEL

A. ALL STRUCTURAL STEEL SHALL BE FABRICATED AND ERECTED IN 
ACCORDANCE WITH AISC “STEEL CONSTRUCTION MANUAL” WITH MINIMUM 
YIELD STRENGTHS AS FOLLOWS: 

1. ANGLES AND RODS:  Fy = 36 ksi PER ASTM A36.
2. PLATES: Fy = 50 ksi, PER ASTM A572 GRADE 50.
3. ANCHOR RODS: Fy = 55 ksi PER ASTM F1554 GRADE 55 – SUPPLEMENT S1.
4. BOLTS: Fy = 120 ksi PER ASTM F3125 GRADE A325.   
5. NUTS: ASTM A563
6. WASHERS: ASTM F436

B. ALL EXTERIOR EXPOSED BOLTS SHALL BE HOT-DIPPED GALVANIZED 
CONFORMING TO ASTM A153, CLASS C.

C. WELDING SHALL CONFORM TO THE REQUIREMENTS OF THE "STRUCTURAL 
WELDING CODE" AWS D1.1 CURRENT CODE.  USE 70 KSI, LOW-HYDROGEN 
ELECTRODES.

D. NO FABRICATION SHALL PROCEED PRIOR TO SHOP DRAWINGS APPROVAL.

E. NO OPENINGS IN BEAMS OR COLUMNS ARE PERMITTED WITHOUT PRIOR 
APPROVAL.

F. SPLICING OF STRUCTURAL STEEL MEMBERS WHERE NOT DETAILED ON THE 
CONTRACT DOCUMENTS IS PROHIBITED WITHOUT PRIOR APPROVAL OF 
LOCATION, TYPE OF SPLICE AND CONNECTION TO BE MADE.

G. STRUCTURAL STEEL SHOP DRAWINGS SHALL INCLUDE DETAILS FOR 
APPLICATION AND ASSEMBLY OF ALL STRUCTURAL MEMBERS.  INCLUDE 
DETAILS OF CUTS, CONNECTIONS, HOLES, AND OTHER PERTINENT DATA.  
INDICATE WELDS BY STANDARD AWS 2.1 SYMBOLS SHOWING SIZE, LENGTH 
AND TYPE OF EACH WELD.  SHOP DRAWINGS SHALL BE SUBMITTED TO 
ARCHITECT FOR APPROVAL PRIOR TO FABRICATION.

H. ALL MISCELLANEOUS STEEL CONNECTIONS SHALL BE WELDED ALL AROUND 
WITH ONE-QUARTER-INCH FILLET WELD UNLESS OTHERWISE NOTED, EXCEPT 
FOR SLOTTED CONNECTIONS.

I. GC SHALL COVER ALL STORED MATERIAL FROM EXTERIOR EXPOSURE AS 
NEEDED TO PREVENT CORROSION PRIOR TO INSTALLATION. 

J. ALL WORK SHALL COMPLY WITH THE AISC CODE "CODE OF STANDARD 
PRACTICE FOR STEEL BUILDINGS AND BRIDGES".

III. OPEN WEB STEEL JOISTS

A. ALL CONCENTRATED LOADS ON OPEN WEB STEEL JOISTS EXCEEDING 100 LBS 
SHALL BE LOCATED AT PANEL POINTS.  JOIST WEB REINFORCEMENT IS 
REQUIRED AT LOCATIONS WHERE POINT LOADS CANNOT BE COORDINATED 
WITHIN 3-INCHES OF PANEL POINT LOCATIONS.  SEE 6/S406.8/S401

IV. GENERAL

A. INFORMATION SHOWN REGARDING EXISTING CONDITIONS HAS BEEN FROM 
EXISTING DRAWINGS PREPARED BY WATKINS PARTNERSHIP DATED 12-01-2000 
& REVISIONS DATED MARCH 2001 AND OBTAINED BY LIMITED VISUAL 
OBSERVATIONS.  AREAS NOT VISIBLE HAVE BEEN ASSUMED TO BE TYPICAL 
WITH OBSERVED EXISTING CONDITIONS.

B. THE CONTRACTOR SHALL EXPOSE AND CONFIRM ALL EXISTING STRUCTURAL 
CONDITIONS RELATIVE TO THE NEW CONSTRUCTION AND INFORM THE 
ENGINEER OF CONDITIONS AT VARIANCE WITH THOSE SHOWN ON THE 
DRAWINGS. VERIFICATION AND NOTIFICATION SHALL PROCEED PRIOR TO THE 
START OF WORK SO THAT ANY NECESSARY CHANGES CAN BE MADE WITHOUT 
DELAYING THE PROJECT SCHEDULE.

C. THE CONTRACTOR SHALL MEASURE AND PROVIDE ALL EXISTING FIELD 
DIMENSIONS, ELEVATIONS AND CONDITIONS AT THE JOB SITE PRIOR TO 
CONSTRUCTION AND THE SUBMISSION OF SHOP DRAWINGS AND SHALL 
NOTIFY THE ARCHITECT IMMEDIATELY OF ANY DISCREPANCIES.  

D. WHENEVER THE LOADING FROM THE CONTRACTOR’S EQUIPMENT EXCEEDS 
THE ALLOWABLE LIVE LOAD CAPACITIES INDICATED ON THE DRAWINGS, 
TEMPORARY SHORING SHALL BE PROVIDED.  THE SHORING DESIGN 
PROCEDURES SHALL CONFORM TO ALL GOVERNING CODES & SAFETY 
REQUIREMENTS, A RECORD COPY OF THE SIGNED & SEALED SHORING 
DRAWINGS AND CALCULATIONS SHALL BE SUBMITTED FOR REVIEW.

E. DETAILS, SECTIONS, AND NOTES SHOWN ON THESE DRAWINGS ARE 
INTENDED TO BE TYPICAL AND SHALL APPLY TO SIMILAR CONDITIONS 
ELSEWHERE UNLESS OTHERWISE SHOWN OR NOTED.

F. THE DEVELOPMENT AND IMPLEMENTATION OF JOB SITE SAFETY AND 
CONSTRUCTION PROCEDURES ARE SOLELY THE DESIGN RESPONSIBILITY OF 
THE GENERAL CONTRACTOR.

G. CONTRACTOR SHALL PROVIDE INDEPENDENTLY PREPARED SHOP DRAWINGS 
AND SHALL NOT REPRODUCE ANY PORTION OF THE CONTRACT DOCUMENTS 
IN PREPARING SHOP DRAWINGS. THE SHOP DRAWINGS SHALL NOT SIMPLY BE 
A MARK-UP OF THE CONTRACT DOCUMENTS.

H. WORKMANSHIP: THE GENERAL CONTRACTOR SHALL DESIGN AND 
CONSTRUCT MISCELLANEOUS NON-STRUCTURAL COMPONENTS IN A 
WORKMAN LIKE MANNER THAT IS CONSISTENT WITH GENERAL 
CONSTRUCTION STANDARDS. COMPLETE INSTALLATIONS ARE REQUIRED 
THAT ARE READY FOR SERVICE

V. DEMOLITION

A. ALL MEANS AND METHODS OF SAFELY REMOVING ALL EXISTING 
CONSTRUCTION SHALL BE SOLELY THE DESIGN RESPONSIBILITY OF THE 
CONTRACTOR.
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ROOF FRAMING NOTES:

1. DO NOT SCALE DRAWINGS FOR DETERMINING PLAN DIMENSIONS.

2.                      DESIGNATES EXISTING 1 1/2"x 22 GA TYPE B ROOF DECK (G60) SPAN DIRECTION.(EX. R)
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EX. ROOF JOIST, V.I.F.

SPAN DIRECTION 
OF EX. ROOF DECK

L4x4x3/8, TYP.

CLR

4' - 0" MAX.

NOTES:
1. PROVIDE ANGLE FRAMING AS SHOWN FOR OPNGS. 

IN ROOF DECK GREATER THAN 13" WIDE
PREPENDICULAR TO DECK SPAN DIRECTION.

2. ANGLE MAY BE OMITTED WHEN DECK OVERHANG IS LESS THAN 12"
3. SEE PLAN FOR EX. JOIST SIZE.
4. VERIFY DECK OPNG. SIZES WITH MEP DWGS.
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V.I.F.
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SEE PLAN
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SEE         FOR JOIST REINFORCING 
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TYPICAL FRAMING
SECTIONS AND
DETAILS
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1

TYP. FRAMING FOR MECH UNITS &
OPNG IN EX. ROOF DECK

SCALE:  1" = 1'-0"S401

2 TYP ANGLE-TO-JOIST CONN.
SCALE:  1" = 1'-0"S401

3 TYP. ANGLE-TO-ANGLE CONN.
SCALE:  1" = 1'-0"S401

4 TYP. ROOF CURB @ MECH UNITS

SCALE:  1" = 1'-0"S401

5 TYP. MECH CURB
SCALE:  1" = 1'-0"S401

8

TYP. STL. JOIST REINF. @ LOADS
BETWEEN PANEL POINTS DET.

SCALE:  1 1/2" = 1'-0"S401

9

TYPICAL DETAIL FOR REMOVING EX.
JOIST BRIDGING AT NEW OPENING

SCALE:  3/4" = 1'-0"S401

10

TYPICAL DETAIL FOR REMOVING EX.
JOIST BRIDGING AT NEW OPENING

SCALE:  1" = 1'-0"S401

6 TYP. ROOF CURB @ MECH UNITS
SCALE:  1" = 1'-0"S401

7 TYP. MECH CURB
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