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GENERAL

1. COMPLETE ALL WORK PER THE DRAWINGS AND SPECIFICATIONS CONTAINED HEREIN.

2. MEANS AND METHODS INCLUDING ALL WORK RELATED TO THE STAGING, CONSTRUCTION PRACTICES, AND SAFETY OF THE
PROJECTS WORKERS AND PROPERTY SHALL BE COMPLETED BY THE CONTRACTOR IN ACCORDANCE WITH STANDARD
INDUSTRY PRACTICE AND ALL CODES AND STANDARDS.  ENGINEER SITE VISITS ARE FOR THE REVIEW OF THE STRUCTURAL
WORK FOR GENERAL CONFORMANCE WITH THE DRAWINGS AND SPECIFICATIONS AND ARE NOT FOR THE REVIEW OF
CONTRACTOR RESPONSIBILITIES, INCLUDING BUT NOT LIMITED TO PROJECT SAFETY AND MEANS AND METHODS OF
CONSTRUCTION.

3. ALL DRAWINGS HAVE BEEN PREPARED IN ACCORDANCE WITH THE

a. 2021 INTERNATIONAL BUILDING CODE

4. THE CONTRACTOR IS RESPONSIBLE FOR THE EVALUATION AND COMPLIANCE WITH LOADING RESTRICTIONS FOR MEANS AND
METHODS OF CONSTRUCTION AS WELL AS STAGING FOR OTHER TRADES.

5. SPECIAL INSPECTIONS SHALL BE IN ACCORDANCE WITH CHAPTER 17 OF THE REFERENCED INTERNATIONAL BUILDING CODE.
SUBMIT ALL REPORTS TO THE ENGINEER OF RECORD FOR REVIEW.  AT THE COMPLETION OF THE PROJECT, THE SPECIAL
INSPECTION REPORT SHALL BE COMPLETED AND SUBMITTED TO THE ENGINEER OF RECORD.

6. CONTRACTOR SHALL NOT SCALE DRAWINGS TO DETERMINE DIMENSIONS OF ELEMENTS.

7. STRUCTURAL DRAWINGS SHALL NOT BE REPRODUCED TO CREATE SHOP DRAWINGS OR SHORING DOCUMENTATION WITHOUT
THE EXPRESS WRITTEN CONSENT OF PILOTTOWN ENGINEERING.

8. DIMENSIONS NOT SHOWN ON THE STRUCTURAL DRAWINGS SHALL BE COORDINATED WITH THE OTHER DISCIPLINE DRAWINGS.
THE HORIZONTAL AND VERTICAL DIMENSIONS CONTAINED ON THE STRUCTURAL DRAWINGS WERE DEVELOPED BY OTHER
DISCIPLINES FOR THE PURPOSE OF THIS PROJECT.

9. THE STRUCTURAL DOCUMENTS ARE TO BE USED IN COORDINATION WITH ALL OTHER DISCIPLINES INCLUDING THE
ARCHITECTURAL, MECHANICAL, PLUMBING, AND ELECTRICAL DRAWINGS. ANY DISCREPANCIES SHOULD BE BROUGHT TO THE
ATTENTION OF THE DESIGN TEAM PRIOR TO THE COMMENCEMENT OF WORK.

10. UNLESS SPECIFICALLY APPROVED, ALL REQUESTED CHANGES IN WORK BY THE CONTRACTOR ARE CONSIDERED TO BE
COMPLETED AT NO ADDITIONAL COST AND ARE SUBJECT TO THE APPROVAL OF THE DESIGN TEAM AND OWNER.

11. REFER TO THE ARCHITECTURAL DOCUMENTS FOR ALL WATERPROOFING AND FIREPROOFING LOCATIONS AND DETAILS.

SHOP DRAWING REQUIREMENTS

1. SHOP DRAWINGS SHALL BE SUBMITTED FOR REVIEW BY PILOTTOWN ENGINEERING AND THE DESIGN TEAM FOR THE
FOLLOWING ITEMS FOR THIS THE PROJECT:

a. CONCRETE MIX DESIGNS INCLUDING ALL LABORATORY TESTING, MATERIALS, ETC.
b. REINFORCING SHOP DRAWINGS
c. ANCHOR BOLT AND CONCRETE EMBEDDED ASSEMBLIES
d. STEEL FRAMING
e. COLD FORMED METAL FRAMING
f. MASONRY PRODUCTS
g. ALL ADMIXTURES, SEALANTS, HARDENERS, AND COATINGS
h. OTHER

2. CONTRACTORS TO ALLOW FOR A 10 BUSINESS DAY REVIEW PERIOD BY THE DESIGN TEAM FOR ALL SHOP DRAWINGS NOTED
ABOVE. CONTRACTOR RESPONSIBLE TO SUBMITTED SHOP DRAWINGS IN A TIMELY MANNER AND ALL SUBMITTED DRAWINGS
SHALL BE REVIEWED BY THE CONSTRUCTION MANAGER PRIOR TO SUBMISSION.

3. DELEGATED DESIGN SUBMITTALS REQUIRE THE REVIEW AND APPROVAL FROM A PROFESSIONAL ENGINEER AND SHALL BE
SUBMITTED WITH CALCULATIONS AND SIGNED AND SEALED DRAWINGS PRIOR TO REVIEW.

EXISTING CONSTRUCTION

1. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE DESIGN, COORDINATION, AND INSTALLATION OF SHORING AND
STABILIZATION OF EXISTING CONSTRUCTION AS REQUIRED TO PERFORM THE WORK CONTAINED IN THE DRAWINGS AND
SPECIFICATIONS.

2. DIMENSIONS SHOWN REFERRING TO EXISTING STRUCTURES ARE FOR REFERENCE ONLY. ALL DIMENSIONS RELATED TO
EXISTING BUILDINGS AND FRAMING SHOULD BE VERIFIED BY THE CONTRACTOR PRIOR TO THE COMMENCEMENT OF WORK.

3. THE CONTRACTOR SHALL NOTIFY THE ENGINEER OF ANY INFORMATION RELATING TO THE EXISTING STRUCTURE THAT HAS
BEEN UNCOVERED DUE TO DEMOLITION AND REMOVAL OF FINISHES.

FOUNDATIONS

1. BOTTOM OF FOOTINGS SHALL BEAR ON UNDISTURBED VIRGIN SOIL OR CONTROLLED COMPACTED FILL CAPABLE OF SAFELY
SUPPORTING 2000 PSF.

2. ALL SOILS SUPPORTING FOOTINGS AND SLABS SHOULD BE COMPACTED TO 95% OF MAXIMUM DRY DENSITY OR AS
DETERMINED BY A REGISTERED GEOTECHNICAL ENGINEER.

3. BOTTOM OF FOOTING SUBGRADE MUST BE INSPECTED AND APPROVED BY A REGISTERED GEOTECHNICAL ENGINEER PRIOR TO
PLACING ANY CONCRETE FOUNDATIONS.  APPROVAL IN WRITING MUST INDICATE THE SOIL IS ADEQUATE TO SAFELY SUSTAIN
THE SPECIFIED BEARING PRESSURE AND ALL REPORTS TO BE SUBMITTED TO THE ENGINEER OR RECORD.

4. BOTTOM OF ALL FOOTINGS SUBJECTED TO FREEZE THAW CONDITIONS SHALL BE A MINIMUM 2'-6” FEET BELOW FINISHED
GRADE.

CONCRETE

1. ALL CONCRETE SHALL BE READY-MIX AND PROPORTIONED ON THE BASIS OF LABORATORY TRIAL MIXTURE OR FIELD TEST
DATA OR BOTH ACCORDING TO ACI 301 AND ACI 318. DESIGN MIXTURES SHALL MEET THE REQUIREMENTS BELOW BASED ON
CONCRETE PLACEMENT LOCATIONS:

a. INTERIOR SLABS ON GRADE:
i. MINIMUM COMPRESSIVE STRENGTH OF 4000 PSI AT 28 DAYS
ii. EXPOSURE CATEGORY: F0
b. EXTERIOR SLABS ON GRADE:
i. MINIMUM COMPRESSIVE STRENGTH OF 4500 PSI AT 28 DAYS
ii. EXPOSURE CATEGORY: F2
iii. 6% AIR-ENTRAINMENT (+/- 1.5%)
c. FOOTINGS AND FOUNDATION WALLS
i. MINIMUM COMPRESSIVE STRENGTH OF 4000 PSI AT 28 DAYS
ii. EXPOSURE CATEGORY: F0

2. CONTRACTOR IS RESPONSIBLE FOR THE PREPARATION OF DESIGN MIXTURES FOR EACH APPLICATION/LOCATION USED IN
CONSTRUCTION AS NOTED ABOVE AND ON THE DRAWINGS.

3. ALL CONCRETE WORK SHALL COMPLY WITH THE REQUIREMENTS OF THE FOLLOWING:

a. ACI BUILDING CODE (ACI 318),
b. ACI DETAILING MANUAL (MNL-66),
c. SPECIFICATIONS FOR STRUCTURAL CONCRETE FOR BUILDINGS (ACI 301).

4. ALL REINFORCING STEEL SHALL BE MANUFACTURED AND CONFORM TO ASTM DESIGNATION A615 GRADE 60.  ALL BARS TO
BE LAPPED A MINIMUM 48 BAR DIAMETERS UNLESS OTHERWISE NOTED.

5. ALL WWF SHALL BE MANUFACTURED FROM HIGH STRENGTH STEEL CONFORMING TO ASTM A1064/A1064M. ALL WWF SHALL
LAP A MINIMUM OF 6 INCHES.

6. CONCRETE SLAB ON GRADE SHALL BE FINISHED TO TOLERANCE FOR FLOOR FLATNESS (FF) OF 25 AND FLOOR LEVELNESS
(FL) OF 20 UNLESS OTHERWISE MANDATED BY ARCHITECTURAL FINISH REQUIREMENTS.

7. ALL CONCRETE SLAB ON GRADE SHALL BE TESTED FOR FLOOR FLATNESS AND LEVELNESS WITHIN 48 HOURS OF THE SLAB
ON GRADE PLACEMENT.  CONTRACTOR SHALL SUBMIT REPORTS TO THE ENGINEER AND ARCHITECT OF RECORD AND ALL
SPECIALTY FLOORING SUB-CONTRACTORS FOR REVIEW.

8. PLACE TRANSVERSE REINFORCING (SWB) IN BOTTOM LAYER OF CONTINUOUS FOOTINGS.  PROVIDE CORNER BARS IN
FOOTINGS TO MATCH CONTINUOUS REINFORCEMENT.  EXTEND WALL FOOTING REINFORCING INTO COLUMN FOOTINGS A
MINIMUM OF 2 FEET.

9. PROVIDE KEYS IN CONCRETE WALLS, PIERS, GRADE BEAMS, AND FOOTINGS AT INTERSECTIONS UNLESS NOTED OTHERWISE.
PROVIDE CORNER BARS TO MATCH HORIZONTAL REINFORCEMENT AT WALL CORNERS AND TEE INTERSECTIONS.

10.CONCRETE SHALL ACHIEVE A MINIMUM OF 70% OF THE DESIGN STRENGTH PRIOR TO STEEL ERECTION.  WRITTEN
CONFIRMATION OF THIS STRENGTH SHOULD BE SUBMITTED TO THE ENGINEER OF RECORD PRIOR TO THE COMMENCEMENT OF
STEEL ERECTION.

STEEL

1. ALL STRUCTURAL STEEL SHALL BE FABRICATED AND ERECTED IN ACCORDANCE WITH THE LATEST AISC CODE.  ALL
STRUCTURAL STEEL SHAPES AND GRADES SHALL BE AS FOLLOWS (UNLESS NOTED OTHERWISE):

a. WIDE FLANGE (W) SHAPES, ASTM A992/A992M GRADE 50
b. S, M, AND HP SHAPES, ASTM A572 GRADE 50
c. HSS STRUCTURAL SECTIONS, ASTM A500 GRADE B, FY = 46 KSI.
d. HSS ROUND SECTIONS, ASTM A500 GRADE C, FY = 46 KSI.
e. STEEL PIPE SECTIONS, ASTM A53, GRADE B, FY = 35 KSI.
f. ALL OTHER STRUCTURAL STEEL SHALL BE ASTM A36 UNLESS OTHERWISE NOTED.
g. ANCHOR BOLTS, ASTM F1554

2. CLEAN ALL STEEL IN ACCORDANCE WITH SSPC-SP3 AND PROVIDE A SHOP COAT OF RUST INHIBITIVE PAINT. STEEL
CONTRACTOR TO COORDINATE PRIMER LOCATION WITH SLIP CRITICAL BOLTED CONNECTION LOCATIONS AS REQUIRED.

3. STEEL TO RECEIVE SPRAYED-ON FIREPROOFING OR CONCRETE ENCASEMENT SHALL REMAIN CLEANED AND UNPAINTED.

4. ALL LINTELS SHALL BE HOT DIP GALVANIZED.

5. ALL EXPOSED STEEL TO THE WEATHER ELEMENTS (DUNNAGE FRAMING, SCREEN WALL FRAMING, CANOPY FRAMING, ETC.)
SHALL BE HOT DIP GALVANIZED.

6. ANY POINTS OF WELDING ON GALVANIZED MEMBERS SHALL BE TOUCHED UP IN THE FIELD WITH A ZINC-RICH PAINT AS
REQUIRED BY THE STEEL ERECTOR.

7. ORIENT ALL BEAMS MILL CAMBER UPWARD DURING FABRICATION AND ERECTION.

8. ALL SHOP AND FIELD WELDING SHALL BE PERFORMED BY WELDERS CERTIFIED, AS DESCRIBED IN "LATEST EDITION OF THE
AMERICAN WELDING SOCIETY'S STANDARD QUALIFICATION PROCEDURE", AWS D1.1, TO PERFORM THE TYPE OF WORK REQUIRED.

9. SEPARATE ALL ALUMINUM AND STEEL MEMBERS AS REQUIRED TO PREVENT GALVANIC AND CORROSIVE EFFECTS.

10.ALL STEEL WELDING RODS SHALL BE AS FOLLOWS:

a. E70XX FOR STEEL CONNECTIONS
b. E80XX FOR BRACE CONNECTIONS
c. E60XX FOR STEEL TO METAL STUD CONNECTIONS

11. CONTRACTOR TO SUBMIT ALL STEEL SHOP DRAWINGS FOR REVIEW PRIOR TO ANY FABRICATION.

12. STEEL FABRICATOR IS SOLELY RESPONSIBLE FOR COORDINATING WITH THE GENERAL CONTRACTOR FOR THE PURPOSE OF
SURVEYING AND VERIFICATION OF EXISTING CONDITIONS INCLUDING BUT NOT LIMITED TO THE LOCATION, ELEVATION, AND
DIMENSIONS OF WALLS AND FRAMING THAT EXIST AT THE TIME OF THE STEEL ERECTION.

MASONRY

1. ALL MASONRY UNITS SHALL BE NORMAL WEIGHT MASONRY UNITS MEETING ASTM C90 WITH MINIMUM COMPRESSIVE
STRENGTH OF 2000 PSI (F'M) (AVERAGE OF 3 TESTS).

2. ALL MASONRY UNITS TO BE GROUTED SOLID BELOW GRADE, AT ALL VERTICAL REINFORCING LOCATIONS,  AND WHERE
INDICATED IN DRAWINGS.

3. ALL CMU SHALL BE LAID IN A FULL BED OF MORTAR.

4. THE FOLLOWING BLOCK STRENGTHS ARE REQUIRED UNLESS ASSEMBLY STRENGTH IS JUSTIFIED VIA THE PRISM TEST:

a. 2800 PSI ON GROSS AREA FOR SOLID INDIVIDUAL UNITS.
b. 1900 PSI ON NET AREA OF HOLLOW INDIVIDUAL UNITS.
c. 3750 PSI ON NET AREA OF INDIVIDUAL IVANY UNITS.

5. ALL MASONRY MORTAR SHALL BE ASTM C270 TYPE S WITH A MINIMUM COMPRESSIVE STRENGTH OF 1800 PSI AT 28 DAYS.

6. ALL MORTAR SHALL BE FIELD-TESTED PER ASTM C780.

7. COMPRESSIVE STRENGTH VALUES DETERMINED THROUGH ASTM C780 IN THE FIELD ARE NOT EXPECTED TO ACHIEVE THE
COMPRESSIVE STRENGTHS OF LABORATORY TESTED ASTM C270 SPECIFICATION MORTARS.

8. GROUT SHALL BE A HIGH SLUMP MIX, PROPORTIONED IN ACCORDANCE WITH ASTM C476, THAT ACHIEVES THE COMPRESSIVE
STRENGTH OF THE MASONRY (F'M), NOT LESS THAN 2000 PSI AT 28 DAYS.

9. ALL GROUT SHALL BE TESTED USING FIELD OBTAINED CYLINDERS IN ACCORDANCE WITH ASTM C1019.

10.ALL CONCRETE MASONRY SHALL BE CONSTRUCTED IN ACCORDANCE WITH "BUILDING CODE REQUIREMENTS FOR MASONRY
STRUCTURES ACI 530/ASCE 5/TMS 402" AND THE "SPECIFICATION FOR MASONRY STRUCTURES ACI 530.1/ASCE 6/TMS 602"

11. PROVIDE HOT-DIPPED GALVANIZED TRUSS TYPE HORIZONTAL JOINT REINFORCEMENT, MIN. 9 GA, AT 16" ON CENTER VERTICAL IN
ALL MASONRY WALLS. SPACE HORIZONTAL JOINT REINFORCEMENT AT 8 INCHES ON CENTER IN ALL PARAPETS.  USE SHOP
FABRICATED SPECIAL PIECES AT ALL CORNERS AND TEES.

TIMBER

1. ALL STRUCTURAL TIMBER FRAMING, WALLS, BLOCKING, ETC. SHALL BE HEM FIR #2 MINIMUM, STRESS GRADE LUMBER OR
APPROVED EQUAL. THE MINIMUM ALLOWABLE PROPERTIES ARE AS FOLLOWS: FB = 850 PSI,  FV = 150 PSI,  E = 1,300,000 PSI.

2. ALL STRUCTURAL TIMBER MUST BE STAMPED IN ACCORDANCE WITH THE AMERICAN INSTITUTE OF TIMBER CONSTRUCTION'S
"CONSTRUCTION MANUAL".

3. ALL TIMBER AND TIMBER CONSTRUCTION SHALL COMPLY WITH THE FOLLOWING STANDARDS:

a. AMERICAN INSTITUTE OF TIMBER CONSTRUCTION: TIMBER CONSTRUCTION MANUAL.
b. AMERICAN WOOD COUNCIL: NATIONAL DESIGN SPECIFICATION FOR WOOD CONSTRUCTION (NDS).
c. AMERICAN PLYWOOD ASSOCIATION: PLYWOOD DESIGN SPECIFICATION.
d. AMERICAN WOOD-PRESERVERS ASSOCIATION STANDARDS.

4. ALL TIMBER CONNECTIONS SHALL BE MADE USING PREFABRICATED CONNECTORS.  TOE-NAILING IS NOT PERMITTED AS THE
FINAL CONNECTION UNLESS OTHERWISE APPROVED BY THE ENGINEER. SUBMIT MANUFACTURER'S DATA FOR REVIEW.
FASTENERS SHALL BE AS MANUFACTURED BY SIMPSON STRONGTIE OR APPROVED EQUAL.

5. PROVIDE 2X BLOCKING BETWEEN WALL STUDS AT 2'-0” O/C FOR ALL INTERIOR BEARING WALLS.

6. PROVIDE MINIMUM CONTINUOUS SOLID BLOCKING OR CROSS-BRIDGING LINES AT 8'-0" O/C MAX SPACING FOR ALL WOOD JOISTS
AND WOOD RAFTERS.

7. PROVIDE A MINIMUM OF ONE LINE OF BLOCKING OR CROSS BRIDGING FOR ALL SPANS.

8. TREATED LUMBER SHALL BE PROVIDED AT ALL LOCATIONS WHERE LUMBER IS IN CONTACT WITH CONCRETE AND MASONRY
FOUNDATION WALLS OR AT THE EXTERIOR OF THE BUILDING.

9. SHEATHING FOR EXTERIOR WALLS SHALL BE MIN 1/2" THICK (NOMINAL), 32/16 SPAN RATING, APA STRUCTURAL RATED
SHEATHING, EXPOSURE 1.  ALL SHEATHING SHALL BE PLACED HORIZONTALLY AND SECURED IN ACCORDANCE WITH THE WALL
SCHEDULE SHOWN ON THE STRUCTURAL DRAWINGS.  ALL JOINTS IN SHEATHING SHALL BE STAGGERED.

10.SHEATHING FOR ROOFS SHALL BE 5/8" THICK (NOMINAL), 32/16 SPAN RATING, APA STRUCTURAL RATED SHEATHING, EXPOSURE
1.  ALL JOINTS IN SHEATHING SHALL BE STAGGERED.  USE PANEL CLIPS, TONGUE & GROOVE, OR LUMBER BLOCKED EDGE
SUPPORTS AS RECOMMENDED BY APA. NAILING SHALL COMPLY WITH APA REQUIREMENTS FOR PLYWOOD FLOOR/ROOF
DIAPHRAGMS.
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(E) METAL BUILDING FRAME (V.I.F.)

(E) METAL BUILDING FRAME (V.I.F.)

(E) METAL BUILDING FRAME (V.I.F.)

(E) METAL BUILDING FRAME (V.I.F.)

(E) METAL BUILDING FRAME (V.I.F.)

(E
) 
M

E
T
A
L
 B

U
IL
D
IN
G
 F

R
A
M

E
 (
V
.I.F

.)

(E
) 
M

E
T
A
L
 B

U
IL
D
IN
G
 F

R
A
M

E
 (
V
.I.F

.)

(E
) 
M

E
T
A
L
 B

U
IL
D
IN
G
 F

R
A
M

E
 (
V
.I.F

.)

(E
) 
M

E
T
A
L
 B

U
IL
D
IN
G
 F

R
A
M

E
 (
V
.I.F

.)

H
S
S
12
x
6
x
1/
4

H
S
S
12
x
6
x
1/
4

H
S
S
12
x
6
x
1/
4

H
S
S
12
x
6
x
1/
4

H
S
S
12
x
6
x
1/
4

H
S
S
12
x
6
x
1/
4

NEW MECH.

UNIT (SEE MEP)
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UNIT (SEE MEP)

(TYP.)
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UNIT SUPPORT FRAMING

(SEE 10/S501) (TYP.)
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S1A

S1A

TDS

TDS

(E) FOUNDATION

WALL (V.I.F.)

(E) FOOTING

(V.I.F.)

(E) CONC.

SLAB (V.I.F.)

(E) CONC.

SLAB (V.I.F.)

1

S501

1

S501

  PARTIAL FOUNDATION PLAN                             SCALE: 1/8" = 1'-0"A
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(E) L

(E) L
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@ 16" o/c

2x4
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3/4" PLYWOOD

SHEATHING
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  PARTIAL FRAMING PLAN                                 SCALE: 1/8" = 1'-0"B
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NEW MECH. UNIT

(SEE MEP)

(10,500 LBS.)

HSS6x2x1/4 LAID FLAT

@ PERIMETER &

BETWEEN UNITS

HSS6x2x1/4

LAID FLAT

(TYP.)

STAIR

3

S501

2

S501

NEW MECH. PIPING

(SEE MEP)

PROVIDE (2) 2x6 @ 2'-0" o/c

ON PLYWOOD DECK FOR

PIPE SUPPORTS (TYP.)

  PARTIAL MEZZANINE FRAMING PLAN                   SCALE: 1/8" = 1'-0"C
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STAIR

(E) WF

(E) BEARING

CMU WALL

(V.I.F.)

(E) BEARING

CMU WALL

(V.I.F.)

(E) BEARING

CMU WALL

(V.I.F.)

(E) BEARING

CMU WALL

(V.I.F.)

(E) JOISTS TO

BE REINFORCED

NEW MECH. UNIT

(SEE MEP)

(11,500 LBS.)

NOTE:

SEE SHEET S501 FOR

JOIST REINFORCING DETAILS.

  PARTIAL MEZZANINE FRAMING PLAN                   SCALE: 1/8" = 1'-0"D

S101

(E) BEARING

CMU WALL

(V.I.F.)

(E) BEARING

CMU WALL

(V.I.F.)

NEW MECH.

DUCTWORK

(SEE MEP)

L1

L
1L

1

9

S501

9

S501

9

S501

NEW MECH.

DUCTWORK

(SEE MEP)

NEW MECH.

DUCTWORK

(SEE MEP)

(S

  NEW WALL OPENING PLAN                              E

S101

SCALE: 1/8" = 1'-0"

NOTES:

1. 'L1' INDICATES (2) L6x4x5/16 (LLV) w/ 3/8"t. x 7" PLATE SEE 9/S501 FOR ADDITIONAL INFORMATION.

2. COORDINATE WALL PENETRATIONS FOR NEW DUCTWORK w/ MECHANICAL DRAWINGS.

ABHA

Architects

1621 North Lincoln Street
Wilmington, Delaware 19806
(302) 658-6426
Project No. 2024-21

PILOTTOWN ENGINEERS

Structural Engineers

17585 Nassau Commons Blvd Unit 3
Lewes, Delaware 19958

Project No. 118.048

JasonBonn
JRB - DE - SS

JasonBonn
Typewritten Text
03/05/2025



CONTINUOUS METAL FORM KEY
(INTERRUPT WWF @ JOINT)

SAWCUT (1/4 SLAB
THICKNESS w/ 1" MINIMUM)
(DO NOT INTERRUPT WWF)

SLAB CONSTRUCTION
(SEE PLAN)

CONSTRUCTION JOINT

CONTROL JOINT

SLAB CONSTRUCTION
(SEE PLAN)

TYPICAL SLAB ON GRADE JOINT DETAILS
NOTES:
1. PROVIDE SEMI-RIGID FILLER @ HIGH VEHICLE TRAFFIC AREAS.
2. CONSTRUCTION JOINTS & CONTROL JOINTS SHALL CREATE PANELS OF

225sqft (MAX); LENGTH TO WIDTH RATIO NOT TO EXCEED 1-1/2 : 1.
3. SAWCUT INTERIOR SLABS WITHIN 24 HOURS OF CONCRETE POUR.

SAWCUT EXTERIOR SLABS WITHIN 12 HOURS OF CONCRETE POUR OR
COVER TO PREVENT EXCESSIVE MOISTURE EVAPORATION.

SEE NOTE #1

SECTION 1

SHIM AS
REQ'D. TACK
WELD TO HSS

HSS2x2x3/16 SEAT
REINFORCING

1/4"

EXIST. JOIST SEAT

JOIST SEAT REINFORCING DETAIL

'*' INDICATES PORTION OF JOIST SPAN WHICH REQUIRES REINFORCING MEMBERS. SEE PLAN FOR (0'-0").
'**' INDICATES T-TOP, B- BOTTOM, NS-1 SIDE, BS-2 SIDES.

NEW DIAGONAL
MEMBER

NEW DIAGONAL
MEMBERS
(ALT. SIDES)

REINF. ROD & WELD

REINFORCE (E) JOIST FOR
LENGTH IN SCHEDULE

(E) BEARING
CMU WALL
(V.I.F.)

EXIST.
JOIST

SECTION

ELEVATION

TYPICAL JOIST REINFORCEMENT SCHEDULE

MARK
REINFORCING STEEL

WELD SPACING
DIAGONAL MEMBER

SIZE LENGTH* LOCATION** SIZE LENGTH

1 5/8"Ø FULL T. & B., NS-1 - 2" @ 8" L2x2x1/4 FULL

3/16

SPCG
13" AT
EA. END

SPCG

SEE NOTE
#2

TYP.

NOTES:
1. SHORE EXISTING JOISTS DURING REINFORCING PROCESS.
2. CONTINUE DIAGONAL REINF. TO NEXT PANEL POINT PAST REINF. LENGTH. @ CONCENTRATED LOAD

TYPICAL JOIST REINFORCING DETAIL

JOIST
(SEE PLAN)

HANGER ANGLE
FOR MECH.
EQUIPMENT OR
ACCESSORY

L 2 1/2x2 1/2x1/4 (MIN.
WEB REINF. FOR
JOIST).

1/2" PLATE

ADDITIONAL "X"-BRIDGING @
CENTER LINE OF EQUIPMENT
SUPPORT (EACH SIDE OF
JOIST)

℄ SUPPORT

(E) JOIST
(V.I.F.)

POINT LOAD JOIST
REINFORCING
(SEE TYPICAL DETAIL)

HSS6x6x1/4
(SEE PLAN)

DETAIL 3

(E) JOIST
(V.I.F.)

POINT LOAD JOIST
REINFORCING
(SEE TYPICAL DETAIL)

HSS6x6x1/4 @ PERIMETER
& BETWEEN UNITS

DETAIL 2

MECH UNIT
(SEE MEP)

(E) ROOF DECK
(V.I.F.)

(E) ROOF DECK
(V.I.F.)

PUMP (SEE MEP)

1/4"t. DMD PLATE

1/4"

DETAIL 6DETAIL 5DETAIL 4 SECTION 8

HSS12x6x1/4

L6x6x3/8
(SEE MEP FOR
SPACING)

5'-0" (MAX.)
COORD. w/ MEP

1/4

1/4

4" & 6" PIPE & HANGERS (TYP.)
(SEE MEP FOR HANGER & SPACING)

HSS12x6x1/4
L6x6x3/8

L5x5x3/8 EA.
SIDE OF HSS12x6

1/4

1/4

PIPE & HANGERS
(SEE MEP)

(E) METAL BUILDING FRAME
& PURLINGS (V.I.F.)

SECTION 7

SECTION 9

INSTALLATION OF NEW LINTEL
IN EXISTING WALL DETAIL

SECTION 10

1'-
4"

(M
IN
.)

(E) CORRIDOR
CMU WALL
(V.I.F.)

(E) CORRIDOR
CMU WALL
(V.I.F.)

16 GA. FLAT STRAP
@ EA. STUD w/
1/4"Ø TAPCON
SCREWS INTO
CMU (MIN. 4)

CONT. 12 GA. TRACK (T&B)
(TYP.)

6" 16 GA. STUDS @ 16" o/c
(TYP.)

F
IL
E
D
 V

E
R
IF

Y
(2

'-0
" 
M

A
X
.)

1/2" PLYWOOD
(TYP.)

5'-0" (MAX.) +/- 7'-0" (V.I.F.) 5'-0" (MAX.)

FAN COIL
MECH. UNIT
(SEE MEP)

FAN COIL
MECH. UNIT
(SEE MEP)

8" CFMF BLOCKING

8" 16 GA. JOIST
@ 16" o/c

CONT. 8" TRACK
(CONT.)

CONT. 8" TRACK
(CONT.)

3/4" PLYWOOD

NOTE:
WHERE UNIT IS ON (1) SIDE OF
CORRIDOR ELIMINATE CANTILEVER
ON OPPOSITE SIDE

PORTION OF EXISTING
CMU WALL TO BE
REMOVED

3/8" BOTT. PLATE
(INSTALL IN 24"
INCREMENTS)

(2) 1/2"Ø THRU-BOLT
@ EA. BEARING END &
(1) @ 2'-0" o/c

STEEL ANGLE
(SEE PLAN)
MIN. 16" BEARING

EXISTING MASONRY
WALL

ERECTION SEQUENCE:

1. SAWCUT 4" SLOT ON ONE SIDE.
2. INSTALL ANGLE ON ONE SIDE.
3. REPEAT STEPS 1 & 2 ON OTHER SIDE.
4. INSTALL THRU-BOLTS.
5. INSTALL & WELD 3/8" PLATE TO UNDERSIDE OF

ANGLES IN 2'-0" INCREMENTS AS WALL IS REMOVED.

(E) FOUNDATION WALL
(V.I.F.)

T.O. SLAB
EL. (SEE PLAN)

2'-0"

(E) FOOTING

SLAB ON GRADE
(SEE PLAN)

8" CMU
(GROUTED SOLID)

(E) CFMF WALL
(V.I.F.)

(E) VENEER
(V.I.F.)

2x6 (PT) (CONT.) w/
1/2"Ø HILTI HY 270
@ 16" o/c
(STAGGERED)

HANGER @ EA. 2x

ROOF SHEATHING
(SEE PLAN)2x8 (PT) (CONT.) w/

1/2"Ø ANCHOR BOLT
@ 4'-0" o/c

#4 @ 48" o/c VERT.

(4) #4 (CONT.)

#4 @ 2'-0" o/c

2'
-6

" 
(M

IN
.)

1'-0"

8
"

SIMPSON HU24TF
@ EA. 2x

FIN. GRADE

(E) SLAB ON GRADE
(V.I.F.)1/2" PRE-MOLDED

JOINT FILLER
2x JOIST
(SEE PLAN)

HORIZ. JOINT
REINF. @ 16" O/C

8" 4"

DRILL AND EPOXY BOND BAR INTO
SLAB ON GRADE w/ HILTI HIT HY200
(BAR EMB. = 1/2 SLAB THICKNESS)

#4 @ ALL CORNERS AND @
4'-0" o/c (MAX.) (ALL SIDES)

SLAB CONSTRUCTION (SEE
PLAN)

ROUGHEN SLAB AND PRIME w/
EPOXY BONDING AGENT

4" CONC. HOUSEKEEPING PAD REINF.
w/ 6x6-W1.4x1.4 W.W.F.

(1) #4 (CONT.)
(ALL SIDES)

1" CHAMFER (ALL
SIDES)

T.O. SLAB
EL. (SEE PLAN)

TYPICAL HOUSEKEEPING PAD DETAIL

DETAIL 11

NOTE:
1. COORDINATE PAD SIZE AND LOCATION w/ MECHANICAL DRAWINGS.

3-5/8" 16 GA
CFMF KICKER
@ 16" o/c
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NG

CD

RL

RS

FS

A
M

S

FC

PC

MOD

CHWS

CHWR

HWS

HWR

SYMBOL ABBREV. DEFINITION SYMBOL ABBREV. DEFINITION

SA

RA

EA

OA

AMS

SL

VD

FD

MOD

DD

DPC

DPS

SPC

SPS

T'STAT

ATC

UH

C.O.

RS

RL

HWS

HWR

CHWS

CHWR

CD

NG

HEATING WATER RETURN

SUPPLY AIR DUCT UP,DOWN

RETURN AIR DUCT UP,DOWN

EXHAUST AIR DUCT UP,DOWN

OUTSIDE AIR DUCT UP,DOWN

RECT. TO ROUND TRANSITION

DUCT TRANSITION

FLEXIBLE CONNECTION

(DUCTWORK)

FLEXIBLE DUCT

AIR MONITORING STATION

SOUND ATTENUATOR

SOUND LINING

ELBOW W/ TURNING VANES

RADIUS ELBOW

MANUAL VOLUME DAMPER

FIRE DAMPER

MOTOR OPERATED DAMPER

DUCT SMOKE DETECTOR

DIFFERENTIAL PRESSURE

CONTROLLER

DIFFERENTIAL PRESSURE

SENSOR

STATIC PRESSURE

CONTROLLER

STATIC PRESSURE

SENSOR

TEMPERATURE SENSOR

WITH GUARD

SWITCH

AUTOMATIC TEMPERATURE

 CONTROL PANEL

UNIT HEATER

BREECHING CLEANOUT

BLIND FLANGE

FLEXIBLE HOSE

REFRIGERANT SUCTION

REFRIGERANT LIQUID

HEATING WATER SUPPLY

CHILLED WATER SUPPLY

CHILLED WATER RETURN

A/C CONDENSATE DRAIN

NATURAL GAS PIPING

FS

CW

 HW

HWR

CX

RX

PC

PART PLAN DESIGNATION

PUMPED CONDENSATE

REMOVE EXISTING

(ENDS HERE)

CONNECT TO EXISTING

DOMESTIC HOT WATER

RECIRCULATING

DOMESTIC HOT WATER

COLD WATER

GAUGE VALVE

FLOW SWITCH

DIRECTION OF FLOW

END CAP

SOLENOID VALVE

(GAS)

PIPE - TOP TAKE OFF

PIPE - BOTTOM TAKE OFF

PIPE - TURN UP

PIPE - TURN DOWN

EXPANSION LOOP

PIPE ANCHOR

PIPE ALIGNMENT GUIDE

AUTOMATIC FLOW  CONTROL VALVE

BACKFLOW PREVENTER MAKE-UP

WATER SYSTEM

FLO-CONTROL VALVE

AUTOMATIC AIR VENT

FLEXIBLE CONNECTION (PIPING)

ECCENTRIC REDUCER

CONCENTRIC REDUCER

FLANGE

UNION

THERMOMETER

COMB. SHUT-OFF/BALANCE VALVE

WITH MEMORY (CIRCUIT SETTER)

DRAWING NO.

PART PLAN NO.X

XX.X

MECHANICAL LEGEND

DD

DPC

DPS

SPC

T

S

ATC

SPS

DRAWING NOTE - DEMOLITION

DRAWING NOTE - NEW WORK

KITCHEN EQUIPMENT TAG

NOTE:

1. NOT ALL ITEMS WITHIN LEGEND MAY BE UTILIZED ON THIS PROJECT.

PRESSURE RELIEF OR

SAFETY VALVE

NEEDLE VALVE

PRESSURE REDUCING VALVE

2-WAY MODULATING VALVE (ATC)

3-WAY MODULATING VALVE (ATC)

CHECK VALVE

MULTI-PURPOSE VALVE

VENTURI FLOW METER FITTING

BALANCING VALVE

GLOBE VALVE

SHUT-OFF VALVE

SD1 CFM
?X?

TYPE CFM

NECK SIZE

RG1 CFM

TYPE CFM

RD1 CFM
?" Ø

TYPE CFM

NECK SIZE

RG1 CFM

TYPE CFM

SG1 CFM
?X?

TYPE CFM

ELEV. CENTER

OF FACE

8'-0" A.F.F.
NECK SIZE

24X24

MODULE SIZE

?X?

NECK SIZE

24X24

MODULE SIZE

?X?

NECK SIZE

24X24

MODULE SIZE

PRESSURE GAUGE W/NEEDLE VALVE

AND SNUBBER

MANUAL AIR VENT

HOSE END DRAIN VALVE

STRAINER W/HOSE END

DRAIN VALVE AND CAP

AQUASTATAS

HUMIDISTAT
RELATIVE HUMIDITY SENSOR

WITH GUARD
H

CO CARBON MONOXIDE SENSORCO

CO
CARBON DIOXIDE SENSOR

WITH GUARD
CO

2 2
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2

BOILER (B-1)

HEATING WATER
EXPANSION TANK #3

5 GALLON BYPASS CHEMICAL FEED
TANK

#2

(HEATING WATER SYSTEM)

SPRING LOADED SOFT SEATED CHECK VALVE TO
BE INSTALLED NOT MORE THAN 8" FROM MAKE-UP
WATER CONNECTION TO HEATING SYSTEM

HEATING WATER AIR
SEPARATOR #2

6"

6"

1-12"

LABEL ALL PIPING DOWNSTREAM OF
BACKFLOW PREVENTER AS "NON-

POTABLE" WATER

M

NOTES:

DISCHARGE AS
INDICATED (TYP.)

FULE PIPE
(TYP.)

INTAKE PIPE
(TYP.)

3/4" HOSE END DRAIN VALVE (FOR TESTING OF
MAKE UP WATER METER)

THERMOMETER (TYP.)

RELIEF VALVE (75 PSIG) (PIPE TO
FLOOR DRAIN)

PRESSURE GAUGE W/ NEEDLE
VALVE AND SNUBBER (TYP.)

GATE VALVE (TYP.)

3/4" DRAIN VALVE (PIPE TO
FLOOR DRAIN) (TYP.)

SUPPORT RING (TYP.)

3/4" DRAIN VALVE (PIPE TO
FLOOR DRAIN)

BALANCE VALVE
(TYP.)

FLOW SWITCH (TYP.)

OS&Y GATE
VALVE (TYP.)

BURNER (TYPICAL)

BURNER SUPPORT
(TYPICAL)

RELIEF VALVE (75
PSIG)

1" DRAIN
VALVE

HOUSEKEEPING PAD

1/2" SAMPLE OUTLET W/
BALL VALVE

TAP INTO SIDE OF HEADER

FLOW METER FITTING FMF-08

PIPE TO FLOOR DRAIN

3/4" DRAIN VALVEPIPE TO FLOOR DRAIN

3/4" DRAIN VALVE

PIPE TO FLOOR DRAIN

PRESSURE RELIEF
VALVE (75 PSIG)

PIPE TO FLOOR DRAIN

RPZ BACKFLOW PREVENTER

FULL SIZE BYPASS

QUICK FILL GLOBE VALVE

MAKE-UP WATER FLOW
METER/ALARM

TIE INTO BMS

CLEVIS HANGER, ADJUST TO
ALLOW SEPARATOR REMOVAL
FROM LINE

TAP INTO SIDE OF HEADER

FS FS

CONDENSATE
NEUTRALIZER (TYP.)

SPRING LOADED SOFT
SEATED CHECK VALVE

SPRING LOADED SOFT
SEATED CHECK VALVE

FILTER

PS

CONCRETE
HOUSEKEEPING PAD

PACKAGED AUTOMATIC
GLYCOL FEED SYSTEM #2

PRESSURE SWITCH

PRESSURE TANK #2

FULL SIZE BYPASS

PRESSURE
REDUCING
VALVE (20
PSIG)

PRESSURE RELIEF
VALVE (75 PSIG)

PIPE BACK TO GLYCOL TANK

OUTLET (SEE
ELECTRICAL DRAWINGS)

AUTO FLOW VALVE (TYP.)

FLOW METER FITTING
(FMF-9)

LOWER/UPPER
DRAIN PORTS

FLUID FILTER
HOUSING #2

FLOW METER FITTING (FMF-10)

STRAINER W/BLOW

DOWN VALVE

M

1"

WATER METER (DWM-2) NON-ELECTRIC,

REFER TO PLUMBING DWGS

1. IF PRIMARY PIPING LESS THAN 1-1/2", THEN CONTRACTOR SHALL INSTALL SEPARATE CHECK

VALVE, SHUT-OFF VALVE, AND BALANCE VALVE IN LIEU OF MULTI-PURPOSE VALVE.

2. LABEL ALL BYPASS VALVES AS "NORMALLY CLOSED".

3. PROVIDE UNOBSTRUCTED DISTANCES UPSTREAM AND DOWNSTREAM OF ALL FLOW

MEASURING STATIONS PER MANUFACTURER'S RECOMMENDATIONS.

4. BOILER GAS SHUT OFF VALVE SHALL BE INSTALLED BETWEEN 24 INCHES AND 60 INCHES

ABOVE FINISHED FLOOR.

5. PAINT PERIMETER OF ALL HOUSEKEEPING PADS "SAFETY YELLOW".

1

M

HOUSEKEEPING PAD

3/4" HOSE END DRAIN VALVE (FOR)
TESTING OF MAKE UP WATER METER)

PRESSURE RELIEF
VALVE (75 PSIG)

PRESSURE REDUCING
VALVE (20 PSIG)

FULL SIZE BYPASS

PRESSURE
TANK #1

NOTES:

PRESSURE
SWITCH

PACKAGED AUTOMATIC GLYCOL
FEED SYSTEM #1

CHILLED WATER
EXPANSION TANK #1

1" DRAIN VALVE

PIPE TO FLOOR DRAIN

CLEVIS HANGER, ADJUST
TO ALLOW SEPARATOR
REMOVAL FROM LINE

CHILLED WATER AIR
SEPARATOR #1

LABEL ALL PIPING DOWNSTREAM OF
BACKFLOW PREVENTER AS "NON-POTABLE"

WATER

PRESSURE REDUCING VALVE (20 PSIG)

QUICK FILL GLOBE VALVE

RPZ BACKFLOW PREVENTER

1-1/2"

PIPE TO FLOOR DRAIN

PRESSURE RELIEF
VALVE (75 PSIG)

OUTLET (SEE
ELECTRICAL
DRAWINGS)

MAKE-UP WATER FLOW
METER/ALARM

TIE INTO BMS

SOFT SEATING CHECK VALVE

SOFT SEAT
CHECK VALVE

3/4" DRAIN VALVE (PIPE
TO FLOOR DRAIN)

1/2" SAMPLE OUTLET W/
BALL VALVE

TAP INTO SIDE
OF HEADER

F
IL

T
E

R

FLOW METER

FITTING (FMF-3)

CONCRETE
HOUSEKEEPING PAD

3/4" DRAIN VALVE
PIPE TO LOOR DRAIN

BALANCE VALVE (TYP.)

CHECK VALVE (TYP.)

FLEXIBLE CONNECTION

PRESSURE GAUGE WITH
NEEDLE VALVE AND SNUBBER
(TYP.)

SUCTION DIFFUSER WITH
STRAINER (TYP.)

3/4" DRAIN VALVE

ADJUSTABLE PIPE LEG
SUPPORT (TYP.)HOUSEKEEPING PAD

VIBRATION ISOLATION
(TYP.)

3/4" DRAIN VALVE
(TYP.)

AIR COOLED CHILLER #1

MANUAL AIR VENT (TYP.)

UNION (TYP.)

THERMAL DISPERSION FLOW
SWITCH (TYP.)

THERMOMETER (TYP.)

FLOW METER FITTING #1

FLOW METER FITTING #2

AIR COOLED CHILLER #2

(ALTERNATE)

STRAINER (TYP.) - MESH
SIZE PER CHILLER
MANUFACTURER

ALL EXTERIOR PIPING SHALL BE PROVIDED

WITH HEAT TRACING, INSULATION AND

ALUMINUM JACKETING AS SPECIFIED

PETE'S PLUG (TYP.)

1-INCH CHECK VALVE BYPASS
VALVE (TYP.)

CHILLED WATER PUMP #2
(CHILLER #2 LAG
PRIMARY PUMP)

HOUSEKEEPING PAD

VERTICAL PIPE
SUPPORTS (TYP.)
REFER TO DETAIL

CHILLED WATER PUMP #1
(CHILLER #1 LEAD
PRIMARY PUMP)

DIFFERENTIAL PRESSURE
TRANSMITTER (TYP.)

AUTO FLOW VALVE
(TYP.)

FLOW METER FITTING (FMF-4)

PETE'S PLUG

LOWER/UPPER
DRAIN PORTS

FLUID FILTER
HOUSING #1

FLOW METER FITTING (FMF-5)

GRADE

SECONDARY LOOP FLOW MEASURING

STATION FMS-1

PRESSURE RELIEF

VALVE (75 PSIG)

M

1"

WATER METER (DWM-1) NON-ELECTRIC,

REFER TO PLUMBING DWGS

STRAINER
W/BLOW DOWN
VALVE (TYPICAL)

1. PROVIDE UNOBSTRUCTED DISTANCES UPSTREAM AND DOWNSTREAM OF ALL

FLOW MEASURING STATIONS PER MANUFACTURER'S RECOMMENDATIONS.
2. LABEL ALL BYPASS VALVES AS "NORMALLY OPEN" OR "NORMALLY CLOSED" BASED

ON SERVICE.

3. GROUT ALL PUMP BASES AND INSTALL SHIMS AT ALL BASE MOUNTED PUMPS.
4. PAINT PERIMETER OF ALL HOUSEKEEPING PADS "SAFETY YELLOW".

ALL EXTERIOR PIPING SHALL BE

PROVIDED WITH HEAT TRACING,

INSULATION AND ALUMINUM

JACKETING AS SPECIFIED

EXTERIOR WALL

3" VALVED AND CAPPED

FOR FUTURE BOILER

3" VALVED AND CAPPED

FOR FUTURE BOILER

COMMON PIPE, MINIMUM OF 3 PIPE

DIAMETERS, MAXIMUM OF 10 PIPE

DIAMETERS

FOR CONTINUATION

SEE FLOOR PLANS

AAV

1" DRAIN VALVE & THERMAL

EXPANSION CONTROL VALVE

(PIPE TO FLOOR DRAIN)

1" SPARE

TANK TAP

MANHOLE

CHILLED WATER

HYDRAULIC

SEPARATOR #1

PIPE TO

FLOOR DRAIN

TANK

TEMPERATURE

SENSOR

TANK PRESSURE AND

TEMPERATURE RELIEF

VALVE (75 PSIG)

PIPE TO

FLOOR DRAIN

GATE VALVE OR HIGH

PERFORMANCE
BUTTERFLY VALVE (TYP.)

5 GALLON BYPASS
CHEMICAL FEED TANK #1
(CHILLED WATER SYSTEM)

SUPPORT
RING (TYP.)

HEATING WATER PRIMARY PUMP
(PMP-05)

HEATING WATER
PRIMARY PUMP
(PMP-06)

BOILER (B-2)

FLOW METER

FITTING FMF-06
PIPE TO FLOOR

DRAIN (TYP.)

PIPE TO FLOOR

DRAIN (TYP.)

FLOW METER

FITTING FMF-07

FOR CONTINUATION SEE

FLOOR PLANS

FOR CONTINUATION SEE

PLUMBING FLOOR PLANS

PRESSURE REDUCING VALVE (20 PSIG)

PRESSURE RELIEF VALVE (75 PSIG)

TAP INTO SIDE OF HEADER

COLD WATER FROM BUILDING

(VALVE OFF AFTER SYSTEM IS

FILLED WITH GLYCOL)

FOR CONTINUATION

SEE FLOOR PLANS

FOR CONTINUATION

SEE FLOOR PLANS

ALL THREADED ROD, LENGTH

TO SUIT SPACE AVAILABLE

PIPE BACK TO GLYCOL
TANK

PIPE TO FLOOR
DRAIN

ALL THREADED ROD, LENGTH TO

SUIT SPACE AVAILABLE

HEATING WATER

SECONDARY PUMP (LEAD)

(PMP-07)  (VARIABLE SPEED)

SHUT-OFF VALVE (TYP.)

CHECK VALVE (TYP.)

FLEXIBLE CONNECTION (TYP.)

HIGH PERFORMANCE
BUTTERFLY VALVE (TYP.)

PRESSURE GAUGE W/ NEEDLE
VALVE AND SNUBBER (TYP.)

3
4" DRAIN VALVE (TYP.)

VFD

HEATING WATER

SECONDARY PUMP (LAG)

(PMP-08)  (VARIABLE SPEED)

VFD

VARIABLE
FREQUENCY
DRIVE
(TYPICAL)

SECONDARY LOOP FLOW

MEASURING STATION FMS-2

SHUT-OFF VALVE (TYP.)

CHECK VALVE (TYP.)

FLEXIBLE CONNECTION (TYP.)

HIGH PERFORMANCE
BUTTERFLY VALVE (TYP.)

PRESSURE GAUGE W/ NEEDLE
VALVE AND SNUBBER (TYP.)

3
4" DRAIN VALVE (TYP.)

VFD

CHILLED WATER PUMP #3
(SECONDARY PUMP)  (LEAD)
(VARIABLE SPEED)

VFD

CHILLED WATER PUMP #4
(SECONDARY PUMP)  (LAG)
(VARIABLE SPEED)

VARIABLE

FREQUENCY
DRIVE
(TYPICAL)

TANK BASE LEG (TYP.)

BALANCE VALVE (TYP.)

CHECK VALVE (TYP.)

FLEXIBLE CONNECTION

PRESSURE GAUGE WITH
NEEDLE VALVE AND SNUBBER
(TYP.)

SUCTION DIFFUSER WITH
STRAINER (TYP.)

3/4" DRAIN VALVE

ADJUSTABLE PIPE LEG
SUPPORT (TYP.)HOUSEKEEPING PAD

VIBRATION

ISOLATION (TYP.)

3/4" DRAIN VALVE
(TYP.)

AIR COOLED CHILLER #1

MANUAL AIR VENT (TYP.)

UNION (TYP.)

THERMAL DISPERSION FLOW
SWITCH (TYP.)

THERMOMETER (TYP.)

FLOW METER FITTING #1

STRAINER (TYP.) - MESH
SIZE PER CHILLER
MANUFACTURER

ALL EXTERIOR PIPING SHALL BE PROVIDED

WITH HEAT TRACING, INSULATION AND

ALUMINUM JACKETING AS SPECIFIED

1-INCH CHECK VALVE BYPASS
VALVE (TYP.)

CHILLED WATER PUMP #2
(CHILLER #2 STANDBY
PRIMARY PUMP)

HOUSEKEEPING PAD

VERTICAL PIPE
SUPPORTS (TYP.)
REFER TO DETAIL

CHILLED WATER PUMP #1
(CHILLER #1 LEAD
PRIMARY PUMP)

EXTERIOR WALL

GATE VALVE OR HIGH

PERFORMANCE
BUTTERFLY VALVE (TYP.)

CAPPED FOR

FUTURE CHILLER

CAPPED FOR

FUTURE CHILLER

CAPPED FOR

FUTURE CHILLER

BASE BID

ALTERNATE

PETE'S PLUG (TYP.)

DIFFERENTIAL PRESSURE
TRANSMITTER (TYP.)

PETE'S PLUG
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PRIMARY CHILLER PUMP #1

(CONSTANT SPEED-LEAD)
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(CONSTANT SPEED-STANDBY)
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SINGLE LEAD CHILLED WATER SECONDARY

PUMP MIN. AND MAX. FLOW RATE:

PARALLEL LAG CHILLED WATER SECONDARY

PUMP ENERGIZE FLOW RATE (AS MEASURED BY

SECONDARY FLOW MEASURING STATION):

PARALLEL LAG CHILLED WATER SECONDARY

PUMP DE-ENERGIZE FLOW RATE (AS MEASURED

BY SECONDARY FLOW MEASURING STATION):

PARALLEL LEAD/LAG CHILLED WATER

SECONDARY PUMP(S) MIN. AND MAX. FLOW RATE:

1.

2.

3.

4.

CENTRAL CHILLED WATER SYSTEM

1. THE CHILLED WATER SYSTEM SHALL BE STARTED AND STOPPED BY A SIGNAL FROM THE BMS.  PROVIDE A PANEL MOUNTED HAND-OFF-AUTO

(H-O-A) SWITCH THAT OVERRIDES THE BMS TO MANUALLY START OR STOP THE CHILLED WATER SYSTEM. THE BMS SHALL HAVE CONTROL OF

THE CHILLED WATER SYSTEM OPERATION WHEN THE PANEL MOUNTED H-O-A SWITCH IS IN THE "AUTO" POSITION ONLY. TO MANUALLY

ENERGIZE HEATING SYSTEM FOR AQUACULTURE OPERATIONS (TO SERVE HEAT EXCHANGERS) SWITCH PANEL MOUNTED H-O-A SWITCH TO

"HAND" POSITION.

2. PROVIDE AN OUTSIDE TEMPERATURE SENSOR THAT SHALL AUTOMATICALLY ENERGIZE THE CHILLED WATER SYSTEM WHEN THE AMBIENT

TEMPERATURE IS 55 DEGREES F (ADJUSTABLE) OR ABOVE.  OUTSIDE TEMPERATURE SENSOR SHALL BE A GLOBAL UNIT MOUNTED OUTSIDE

UNDER SUN SHIELD.

3. PROVIDE AUTOMATIC ALTERNATOR FOR LEAD/LAG PUMP CONTROL OF THE SECONDARY PUMPS.  ONLY ONE SECONDARY PUMP SHALL RUN

AT ONE TIME.  IF THE LEAD PUMP FAILS AS SENSED BY DIFFERENTIAL PRESSURE SENSOR, THE LAG PUMP SHALL ENERGIZE AFTER A 15

SECOND TIME DELAY AND AN AUDIBLE AND VISUAL ALARM WITH SILENCE SWITCH SHALL SOUND "ON" THE EMS.  THE SYSTEM SHALL

AUTOMATICALLY ROTATE LEAD/LAG ASSIGNMENT EVERY WEEK, ADJUSTABLE THROUGH SOFTWARE.

4. IN ADDITION TO AUTOMATIC ALTERNATOR PROVIDE A PANEL MOUNTED PUMP SELECTOR SWITCH THAT SHALL ALLOW MANUAL OVERRIDE OF

THE PRIMARY (LEAD) AND LAG STATUS OF EACH PUMP AND INTERLOCKS TO THE SELECTED PUMPS. PROVIDE A POLE ON THE H-O-A SWITCH

FOR THE EXCLUSIVE USE OF THE BMS FOR REMOTE MONITORING OF THE SWITCH POSITION. ALL INPUT AND OUTPUT POINTS LISTED ON THE

BMS POINT SCHEDULE THAT ARE CONNECTED THROUGH A CONTROL PANEL PROVIDED BY THE ATC SUBCONTRACTOR, SHALL BE WIRED

THROUGH DEDICATED TERMINAL STRIPS. DIGITAL OUTPUT (DO) CONTROL POINTS SHALL BE A 24 VAC MAX SIGNAL PROVIDED BY THE BMS TO

THE ATC CONTROL PANEL TO DRIVE A PILOT RELAY.  THE PILOT RELAY, THE H-O-A SWITCH, AND ALL CONTROL PANEL AND EQUIPMENT

INTERLOCK WIRING SHALL BE PROVIDED BY THE ATC SUBCONTRACTOR. THE 24 VAC SIGNAL AND ALL WIRING BETWEEN THE ATC CONTROL

PANEL AND THE BMS SHALL BE PROVIDED BY THE ATC SUBCONTRACTOR.

5. CHILLER WHEN ENABLED SHALL OPERATE UNDER IT'S PACKAGED CONTROLS TO MAINTAIN A CONSTANT LEAVING WATER TEMPERATURE OF

42 DEGREES F (ADJUSTABLE).  WHENEVER A CHILLER IS ENABLED THE LEAD (CONSTANT SPEED) PRIMARY PUMP SHALL ENERGIZE AND RUN

CONTINUOUSLY.

6. PROVIDE AUTOMATIC ALTERNATOR FOR LEAD/STANDBY PUMP CONTROL OF THE PRIMARY PUMPS.  ONLY ONE PRIMARY PUMP SHALL RUN AT

ONE TIME.  IF THE LEAD PUMP FAILS AS SENSED BY DIFFERENTIAL PRESSURE SENSOR, THE STANDBY PUMP SHALL ENERGIZE AFTER A 15

SECOND TIME DELAY AND AN AUDIBLE AND VISUAL ALARM WITH SILENCE SWITCH SHALL SOUND "ON" THE BMS.  THE SYSTEM SHALL

AUTOMATICALLY ROTATE LEAD/STANDBY ASSIGNMENT EVERY WEEK, ADJUSTABLE THROUGH SOFTWARE.

7. THE DIFFERENTIAL PRESSURE SENSOR SET POINT FOR THE VARIABLE FREQUENCY DRIVEN PUMPS SHALL BE FIELD DETERMINED.  SET POINT

SHALL BE BASED ON MAINTAINING MINIMUM PRESSURE TO OVERCOME RESISTANCE OF ANY COILS, CONTROL VALVE, AND RUNOUT

PIPE/FITTINGS.  THE FINAL DIFFERENTIAL PRESSURE SENSOR SET POINT VALUE SHALL BE DOCUMENTED ON THE AS-BUILT ATC DRAWINGS.

8. FURNISH AND INSTALL HIGH TEMPERATURE AND LOW TEMPERATURE ALARM PROGRAM ON THE SECONDARY LOOP SUPPLY TEMPERATURE

SENSOR.  SHOULD THE SECONDARY LOOP TEMPERATURE EXCEED 60 DEGREES F (ADJUSTABLE) OR DROP BELOW 38 DEGREES F

(ADJUSTABLE) DURING NORMAL SYSTEM OPERATION AND ALARM SHOULD ANNUNCIATE ON THE ATC SYSTEM AN AUDIBLE AND VISUAL ALARM

WITH SILENCE SWITCH SHALL ANNUNCIATE UPON ACTIVATION OF THE ALARM CONDITION.

9. WHEN THE CHILLED WATER SYSTEM IS STARTED (MANUALLY OR AUTOMATICALLY), EITHER LOCALLY OR REMOTELY THROUGH THE BMS, THE

ATC SYSTEM SHALL START THE LEAD PRIMARY (CONSTANT SPEED) CHILLED WATER PUMP AND CHILLER.  THE LEAD PRIMARY CHILLED

WATER PUMP SHALL THEN RUN CONTINUOUSLY.  UPON PROOF OF FLOW VIA DISCHARGE FLOW SWITCH, (FS), THE CHILLER SHALL BE

ENERGIZED.  THE CHILLER SYSTEM PACKAGED CONTROLS SHALL MAINTAIN A LEAVING WATER TEMPERATURE OF 42 DEGREES F

(ADJUSTABLE) AS SENSED BY CHILLED WATER SUPPLY TEMPERATURE SENSOR, TS-1.  A CHILLER RETURN TEMPERATURE SENSOR, TS-2,

SHALL BE PROVIDED TO MONITOR CHILLER RETURN TEMPERATURE.  THE CHILLER AND ITS ASSOCIATED PUMP SHALL MAINTAIN CHILLED

WATER HYDRAULIC SEPARATOR TEMPERATURE BY LOADING/UNLOADING COMPRESSORS AS REQUIRED.

10. THE SECONDARY LOOP FLOW MEASURING STATION, FM(S) SHALL ENABLE THE LAG CHILLED WATER SECONDARY PUMP WHENEVER THE

FLOW RATE MEASURED AT THE SECONDARY LOOP FLOW MEASURING STATION, FM(S) REACHES 110 PERCENT (ADJUSTABLE) OF THE FLOW

RATE OF A SINGLE SECONDARY CHILLED WATER PUMP MEASURED AT THE SECONDARY LOOP FLOW MEASURING STATION, FM(S). PROVIDE

TIME DELAY OF 15 MINUTES (ADJUSTABLE) TO AVOID CYCLING ON/OFF OF LAG SECONDARY CHILLED WATER PUMP.  THE LAG CHILLED WATER

SECONDARY PUMP AND SHALL THEN OPERATE IN PARALLEL WITH THE LEAD SECONDARY PUMP  UNTIL THE SECONDARY LOOP FLOW RATE

MEASURED AT FM(S) DROPS TO 66 PERCENT OF THE DESIGN FLOW RATE OF A SINGLE SECONDARY CHILLED WATER PUMP.  PROVIDE TIME

DELAY OF 15 MINUTES (ADJUSTABLE) TO AVOID CYCLING ON/OFF OF LAG SECONDARY CHILLED WATER PUMP.

11. CHILLER AND ASSOCIATED PRIMARY PUMP(S) SHALL BE SEQUENCED TO MAINTAIN HYDRAULIC SEPARATOR VARIABLE TEMPERATURE PER

RESET SCHEDULE (ADJUSTABLE) AS SENSED BY HYDRAULIC SEPARATOR TEMPERATURE SENSOR TS-5. IF THE CHILLER OR PRIMARY CHILLER

PUMP FAIL THEN AN AUDIBLE AND VISUAL ALARM WITH SILENCE SWITCH SHALL SEND AN ALARM ON THE ATC/EMS SYSTEM PANEL.   PROVIDE

ALL INTERLOCK WIRING REQUIRED BY THE CHILLER MANUFACTURER, INCLUDING STARTER INTERLOCKS, FLOW SWITCH, AND PUMP STARTER

AUXILIARY CONTACT WIRING TO INSURE A COMPLETE AND AUTOMATED SYSTEM.

12. TANK TEMPERATURE SENSOR (TS-5) SHALL ENERGIZE AIR COOLED CHILLER COMPRESSORS AS REQUIRED TO MAINTAIN TANK TEMPERATURE

SET POINT 42 DEGREES  F (ADJUSTABLE).

13. THE FACTORY FURNISHED CHILLER CONTROLS SHALL BE ARRANGED TO PREVENT SHORT CYCLING OF COMPRESSORS DUE TO RAPID

CHANGES IN CHILLER RETURN TEMPERATURE.  THE CHILLER COMPRESSORS SHALL BE BROUGHT ON AND DE-ENERGIZED IN SUFFICIENT

NUMBER OF STAGES TO PREVENT SHORT CYCLING.

14. THROUGH INTERLOCK WIRING THE LEAD SECONDARY CHILLED WATER PUMP SHALL BE ENERGIZED WHENEVER A PRIMARY CHILLED WATER

PUMP AND CHILLER IS ENERGIZED.  THE LEAD SECONDARY CHILLED WATER PUMP SYSTEM SHALL VARY SYSTEM FLOW THROUGH PUMP

VARIABLE SPEED DRIVE TO MAINTAIN DIFFERENTIAL PRESSURE CONTROLLER SET POINT.  DIFFERENTIAL PRESSURE SENSOR/TRANSMITTER

SHALL BE COMMERCIAL GRADE QUALITY, INTELLIGENT TYPE, OR APPROVED EQUAL.  DIFFERENTIAL PRESSURE SET POINT SHALL BE

ADJUSTABLE THROUGH THE ENERGY MANAGEMENT SYSTEM.  THE DIFFERENTIAL PRESSURE SENSOR/TRANSMITTER SHALL BE LOCATED AS

SHOWN ON THE DRAWINGS.  THE LEAD SECONDARY CHILLED WATER PUMP SHALL ONLY ENERGIZE WHEN PRIMARY SYSTEM IS ON.

15. WHEN THE CHILLED WATER SYSTEM IS STOPPED, EITHER MANUALLY OR AUTOMATICALLY, THE ATC CONTRACTOR SHALL PROVIDE A "TIME

DELAY OFF" FUNCTION TO KEEP BOTH THE SECONDARY LEAD CHILLED WATER PUMP AND THE PRIMARY LEAD CHILLED WATER PUMP

RUNNING FOR AN ADDITIONAL 2 MINUTES (ADJUSTABLE) AFTER THE CHILLER HAS BEEN DE-ENERGIZED TO ENSURE THAT RESIDUAL

REFRIGERANT WILL PASS OUT OF THE EVAPORATOR.

16. PROVIDE A DIFFERENTIAL PRESSURE SENSOR TO DETERMINE STATUS OF CHILLER. THE BMS SYSTEM AND LOCAL ATC PANEL SHALL BE

ALARMED FOR CHILLER FAILURE.

17. THE PRIMARY CHILLED WATER PLANT LOOP SHALL BE PROVIDED WITH CHILLER SUPPLY TEMPERATURE SENSORS (TS-1) CHILLER RETURN

TEMPERATURE SENSORS (TS-2), PRIMARY LOOP SUPPLY TEMPERATURE SENSOR, TS-3, AND PRIMARY LOOP RETURN TEMPERATURE SENSOR,

TS-4.  ALL CONTROL DEVICES SHALL BE MONITORED AND FULLY ADJUSTABLE.

18. THE SECONDARY CHILLED WATER PLANT LOOP SHALL BE PROVIDED WITH SECONDARY LOOP SUPPLY WATER TEMPERATURE SENSOR, TS-6,

SECONDARY LOOP RETURN WATER TEMPERATURE SENSOR TS-7, SECONDARY LOOP FLOW MEASURING STATION FMS AND DIFFERENTIAL

PRESSURE TRANSMITTERS.  ALL CONTROL DEVICES SHALL BE MONITORED AND FULLY ADJUSTABLE.

19. ATC SYSTEM SHALL INCLUDE ALL ALGORITHMS AND DEVICES REQUIRED FOR CHILLER SEQUENCING (IN FUTURE WHEN SECOND CHILLER IS

ADDED), PUMP SEQUENCING, BTU MEASUREMENT, AND CHILLED WATER RESET.

20. PROVIDE A MAKE-UP WATER FLOW METER/ALARM THAT SHALL, UPON DETECTION OF FLOW (FIELD DETERMINED) SEND AN ALARM TO THE

CENTRAL STATION MONITORING SYSTEM NOTIFYING THE OWNER THAT FLOW IS BEING PRODUCED THROUGH THE METER.  UPON MANUAL

RESET AT THE FLOW METER THE ALARM SHALL CEASE AND THE SYSTEM RETURN TO NORMAL STATUS.  THE BMS SHALL KEEP RECORD OF

TOTAL NUMBER OF GALLONS THAT HAVE PASSED THROUGH THE MAKE-UP WATER FLOW METER/ALARM.

21. PROVIDE ALL INTERLOCK AND CONTROL WIRING FOR AUTOMATIC GLYCOL FEEDER. INTERLOCK STATUS AND LOW FLUID ALARM ON GLYCOL

FEEDER WITH ATC SYSTEM.

22. THE SECONDARY CHILLED WATER LOOPS SHALL BE PROVIDED WITH FLOW MEASURING STATION (FMS).  THE FLOW MEASURING STATIONS

SHALL MONITOR THE SECONDARY CHILLED WATER FLOW RATES IN GALLONS PER MINUTE AND SHALL DISPLAY THE VALUE ON THE ATC

SYSTEM COMPUTER.

23. FURNISH AND INSTALL A FLOW SWITCH (FS) IN DISCHARGE PIPE OF THE CHILLER.  CHILLER COMPRESSORS SHALL NOT BE ENABLED TO

ENERGIZE UNTIL FLOW SWITCH PROVES FLOW.  INTERLOCK FLOW SWITCHES TO ATC SYSTEM.

24. MINIMUM FLOWRATE BYPASS VALVE:  PROVIDE A MINIMUM SECONDARY FLOW RATE BYPASS VALVE, DIFFERENTIAL PRESSURE TRANSMITTER

AND INTERLOCK WITH SECONDARY FLOW MEASURING STATION TO MAINTAIN MINIMUM SECONDARY CHILLED WATER FLOW RATE

REGARDLESS OF TERMINAL EQUIPMENT TWO-WAY VALVE POSITION(S). THE MINIMUM SECONDARY FLOW RATE BYPASS VALVE SHALL

MODULATE TO MAINTAIN MINIMUM SCHEDULED FLOW RATE ON THE CHILLED WATER SECONDARY PUMPS AS SCHEDULED. THE DIFFERENTIAL

PRESSURE AT THE MINIMUM FLOW BYPASS SHALL ALSO BE MONITORED ON THE ATC SYSTEM.

25. THE DIFFERENTIAL PRESSURE SET POINT SHALL BE DETERMINED BASED ON FIELD MEASUREMENTS OF DIFFERENTIAL PRESSURE ACROSS

THE MAINS AND FIELD MEASUREMENT OF THE CHILLED WATER SECONDARY PUMP FLOW RATES TO VERIFY A MINIMUM FLOW AS SCHEDULED

ON THE CHILLED WATER SECONDARY PUMP SCHEDULE. MINIMUM DIFFERENTIAL PRESSURE SHALL BE INDICATED IN ATC GRAPHIC AS

SECONDARY INDICATOR OF MINIMUM FLOW AS MEASURED AT THE FLOW MEASURING STATION.

26. HARD WIRE INTERLOCK CHILLER PRIMARY PUMPS WITH CHILLER.

27. MAP OVER CHILLER BACNET POINTS DESIRED BY OWNER TO BMS.

28. INTERLOCK AND MONITOR STATUS OF ELECTRIC HEAT TAPE FOR ALL EXTERIOR PIPING. REFER TO ELECTRICAL DRAWINGS FOR LOCATION.

29. EACH CHILLER'S PRIMARY CHILLED WATER PUMP SHALL BE HARDWIRED INTERLOCKED WITH ITS ASSOCIATED CHILLER. CHILLER CONTROL

PANEL SHALL AUTOMATICALLY ENERGIZE PRIMARY CHILLED WATER PUMP FOR FREEZE PROTECTION PER MANUFACTURER'S

REQUIREMENTS. UPON A SIGNAL FROM THE AIR COOLED CHILLER FREEZE PROTECTION PUMP CONTROL OUTPUT FOR FREEZE PROTECTION

PUMP OPERATION THE LEAD PRIMARY CHILLED WATER PUMP SHALL ENERGIZE AND RUN CONTINUOUSLY.  FREEZE PROTECTION MODE SHALL

ONLY BE ENABLED WHEN THE CHILLED WATER SYSTEM IS "OFF" DUE TO AMBIENT CONDITIONS AND THE AMBIENT TEMPERATURE IS BELOW

37°F (ADJUSTABLE).

ON OFF FAULT

CENTRAL CHILLED

WATER COOLING

SYSTEM

AUTO

AUTO
OFF

HAND

CENTRAL CHILLED WATER COOLING SYSTEM ATC PANEL

PROVIDE SYSTEM WITH

H-O-A SWITCHES AND PILOT

LIGHTS (TYP.)

NOTES:

1. PROVIDE ADDITIONAL DIGITAL POINTS AS NECESSARY TO ACCOMPLISH THE SPECIFIED SEQUENCE OF OPERATION DESCRIBED IN THE SPECIFICATIONS.

2. ALL ITEMS IN THE POINTS LIST SHALL BE VIEWABLE FROM THE OPERATOR'S TERMINAL.
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CHILLER #1 RETURN

TEMP. SENSOR

CAPPED FOR

FUTURE CHILLER

SECONDARY CHILLED

WATER LOOP RETURN

TEMP. SENSOR

SECONDARY CHILLED

WATER LOOP SUPPLY

TEMP. SENSOR

BACNET POINTS

BAC

TEMP (°F) (TS-7)

CS

CURRENT SENSOR

FOR PUMP STATS

SYSTEM AIR

SEPARATOR

MAKE-UP WATER

FLOW METER ALARM

CHILLED WATER

110 GPM TO 352 GPM (MAX. GPM IS 110% OF

PEAK DESIGN FLOWRATE)

352.1 GPM (>110% OF SINGLE SECONDARY

CHILLED WATER PUMP MAX. FLOW RATE)

220 GPM (<66% OF SINGLE SECONDARY CHILLED WATER

PUMP MAX. FLOW RATE - ALSO MIN. FLOW RATE FOR

SECONDARY PUMPS (110 GPM X 2 PUMPS))

352.1 GPM TO 640 GPM (MAX. GPM IS COMBINED FLOW RATE

FOR LEAD / LAG SECONDARY CHILLED WATER PUMPS)
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SINGLE LEAD CHILLED WATER SECONDARY

PUMP MIN. AND MAX. FLOW RATE:

PARALLEL LAG CHILLED WATER SECONDARY

PUMP ENERGIZE FLOW RATE (AS MEASURED BY

SECONDARY FLOW MEASURING STATION):

PARALLEL LAG CHILLED WATER SECONDARY

PUMP DE-ENERGIZE FLOW RATE (AS MEASURED

BY SECONDARY FLOW MEASURING STATION):

PARALLEL LEAD/LAG CHILLED WATER

SECONDARY PUMP(S) MIN. AND MAX. FLOW RATE:

110 GPM TO 352 GPM (MAX. GPM IS 110% OF

PEAK DESIGN FLOWRATE)

352.1 GPM (>110% OF SINGLE SECONDARY

CHILLED WATER PUMP MAX. FLOW RATE)

220 GPM (<66% OF SINGLE SECONDARY CHILLED WATER

PUMP MAX. FLOW RATE - ALSO MIN. FLOW RATE FOR

SECONDARY PUMPS (110 GPM X 2 PUMPS))

352.1 GPM TO 640 GPM (MAX. GPM IS COMBINED FLOW RATE

FOR LEAD / LAG SECONDARY CHILLED WATER PUMPS)

1.

2.

3.

4.

NOTES:

1. PROVIDE ADDITIONAL DIGITAL POINTS AS NECESSARY TO ACCOMPLISH THE SPECIFIED SEQUENCE OF OPERATION DESCRIBED IN THE SPECIFICATIONS.

2. ALL ITEMS IN THE POINTS LIST SHALL BE VIEWABLE FROM THE OPERATOR'S TERMINAL.
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A. GENERAL:

1. THE FOLLOWING HOT WATER HEATING SYSTEM CONTROL SEQUENCES SHALL BE PROVIDED FOR A HOT WATER CENTRAL PLANT AS SPECIFIED.  THE  BOILERS SHALL BE

INTERLOCKED AND COORDINATED WITH HOT WATER CENTRAL PLANT.  PROVIDE TEMPERATURE CONTROLS AND PIPING AS REQUIRED TO ACCOMPLISH THE SEQUENCE OF

OPERATION.WHERE FACTORY PROVIDED SENSORS ARE UTILIZED, MAP OVER THE SAME TO THE BUILDING MANAGEMENT SYSTEM SO THAT ALL POINTS CAN BE MONITORED

AND CONTROLLED FROM THE OPERATOR'S TERMINAL.

2. PROVIDE AN OUTSIDE AIR TEMPERATURE SENSOR THAT SHALL AUTOMATICALLY ENERGIZE HEATING SYSTEM WHEN THE AMBIENT TEMPERATURE IS 55 DEGREES

FAHRENHEIT (ADJUSTABLE)  OR BELOW. HEATING SYSTEM SHALL ALSO ENERGIZE ANYTIME THERE IS A CALL FOR HEAT OR ACTIVE DE-HUMIDIFICATION.

3. PROVIDE A PANEL MOUNTED HAND-OFF-AUTOMATIC (H-O-A) SYSTEM CONTROL SWITCH IN THE ATC PANEL LOCATED IN THE BOILER ROOM. WHEN THE SYSTEM SWITCH IS

INDEXED TO THE "HAND" POSITION, THE SYSTEM SHALL BE ENERGIZED AND OPERATED AUTOMATICALLY UNDER THE BOILER PACKAGED CONTROLS TO MAINTAIN THE

SEQUENCE OF OPERATION.  WHEN THE SYSTEM SWITCH IS INDEXED TO THE OFF POSITION, THE SYSTEM SHALL (DE-ENERGIZE IF ON) REMAIN OFF.  WHEN THE SYSTEM IS

INDEXED TO "AUTO", THE SYSTEM SHALL OPERATE AUTOMATICALLY UNDER CONTROL OF THE ATC SYSTEM AND DETERMINE OCCUPIED/UNOCCUPIED MODE OF OPERATION.

4. WHEN THE SYSTEM IS DE-ENERGIZED THE FOLLOWING SHALL OCCUR:

a. ALL PUMPS SHALL BE DE-ENERGIZED.

b. BOILER BURNERS SHALL BE DE-ENERGIZED.

5. PROVIDE OUTSIDE/GLOBAL AIR TEMPERATURE SENSORS THAT SHALL RESET THE BUILDING HEATING WATER SUPPLY WATER TEMPERATURE (TS-1) SET POINT DURING THE

HEATING MODE AS SCHEDULED ON THIS DRAWING.

6. THE HOT WATER SYSTEM SHALL BE STARTED AND STOPPED BY A SIGNAL FROM THE BMS (BUILDING MANAGMENT SYSTEM).  PROVIDE A PANEL MOUNTED HAND-OFF-AUTO

(H-O-A) SWITCH THAT OVERRIDES THE BMS TO MANUALLY START OR STOP THE HOT WATER SYSTEM. THE BMS SHALL HAVE CONTROL OF THE HOT WATER SYSTEM

OPERATION WHEN THE PANEL MOUNTED H-O-A SWITCH IS IN THE "AUTO" POSITION ONLY.

7. PROVIDE AUTOMATIC ALTERNATOR FOR LEAD/LAG PUMP CONTROL OF THE SECONDARY PUMPS. IF THE LEAD PUMP FAILS AS SENSED BY DIFFERENTIAL PRESSURE SENSOR,

THE LAG PUMP SHALL ENERGIZE AFTER A 15 SECOND TIME DELAY AND AN AUDIBLE AND VISUAL ALARM WITH SILENCE SWITCH SHALL SOUND "ON" THE BMS.  THE SYSTEM

SHALL AUTOMATICALLY ROTATE LEAD/LAG ASSIGNMENT EVERY WEEK OR PER RUN TIME HOURS, ADJUSTABLE THROUGH SOFTWARE. IF THE LEAD PUMP FAILS THEN THE

LAG PUMP SHALL ENERGIZE.

8. IN ADDITION TO THE AUTOMATIC ALTERNATOR PROVIDE A PANEL MOUNTED PUMP SELECTOR SWITCH THAT SHALL ALLOW MANUAL OVERRIDE OF THE PRIMARY (LEAD) AND

LAG STATUS OF EACH PUMP AND INTERLOCKS TO THE SELECTED PUMPS. PROVIDE A POLE ON THE H-O-A SWITCH FOR THE EXCLUSIVE USE OF THE BMS FOR REMOTE

MONITORING OF THE SWITCH POSITION. ALL INPUT AND OUTPUT POINTS LISTED ON THE BMS POINT SCHEDULE THAT ARE CONNECTED THROUGH A CONTROL PANEL

PROVIDED BY THE ATC SUBCONTRACTOR, SHALL BE WIRED THROUGH DEDICATED TERMINAL STRIPS. DIGITAL OUTPUT (DO) CONTROL POINTS SHALL BE A 24 VAC MAX

SIGNAL PROVIDED BY THE BMS TO THE ATC CONTROL PANEL TO DRIVE A PILOT RELAY.  THE PILOT RELAY, THE H-O-A SWITCH, AND ALL CONTROL PANEL AND EQUIPMENT

INTERLOCK WIRING SHALL BE PROVIDED BY THE ATC SUBCONTRACTOR. THE 24 VAC SIGNAL AND ALL WIRING BETWEEN THE ATC CONTROL PANEL AND THE BMS SHALL BE

PROVIDED BY THE ATC SUBCONTRACTOR.

9. PROVIDE HOT WATER SECONDARY SUPPLY AND SECONDARY RETURN TEMPERATURE SENSORS TS-1 AND TS-2 TO MONITOR MAIN SUPPLY AND MAIN RETURN

TEMPERATURES.

10. PROVIDE BOILER SUPPLY/RETURN TEMPERATURE SENSORS, TS-3, TS-4, TS-5, AND TS-6, TO MONITOR EACH BOILERS SUPPLY AND RETURN TEMPERATURE.

11. LOW TEMPERATURE ALARM SHALL BE SET TO ALARM SHOULD THE SECONDARY HEATING WATER SUPPLY TEMPERATURE FALL BELOW 100°F (ADJUSTABLE) DURING NORMAL

OPERATION. AFTER APPROPRIATE TIME DELAYS TO OBTAIN STABILIZE OPERATION.

12. MAP OVER ALL BOILER AND VFD GENERAL ALARMS AND INDICATE SPECIFICALLY WHAT EACH ALARM IS ON THE BMS. COORDINATE DESIRED BACNET ALARMS TO BE MAPPED

OVER WITH OWNER.

13. HARDWIRE INTERLOCK THE BOILER PRIMARY PUMPS WITH THEIR ASSOCIATED BOILER.

B. CENTRAL HEATING BOILERS (HEATING MODE)

1. THE LEAD BOILER WHEN ENABLED SHALL OPERATE UNDER ITS PACKAGED CONTROLS TO MAINTAIN A VARIABLE LEAVING WATER TEMPERATURE AS REQUIRED TO MAINTAIN

SECONDARY HEATING WATER SUPPLY TEMPERATURE. WHENEVER A BOILER IS ENABLED IT'S DEDICATED (CONSTANT SPEED) PRIMARY PUMP SHALL RUN CONTINUOUSLY.

2. BOILERS SHALL BE ENABLED ON A CALL FOR HEATING OR FOR DEHUMIDICATION RE-HEAT.

3. THE VARIABLE HEATING WATER SUPPLY TEMPERATURE SET POINT SHALL BE MAINTAINED BY RE-SETTING OF BOILER DISCHARGE WATER TEMPERATURE SETPOINT.

4. WHEN THE HEATING WATER SYSTEM IS STARTED (MANUALLY OR AUTOMATICALLY) EITHER LOCALLY OR REMOTELY THROUGH THE BMS, THE ATC SYSTEM SHALL START THE

SELECTED (LEAD) HEATING WATER SECONDARY PUMP. THE LEAD HEATING WATER SECONDARY PUMP SHALL THEN RUN CONTINUOUSLY.  SIMULTANEOUSLY, THE BOILER

SHALL ENERGIZE ALONG WITH ITS ASSOCIATED PRIMARY PUMP.  THE BOILER SHALL OPERATE UNDER ITS PACKAGED CONTROLS TO MAINTAIN A VARIABLE LEAVING WATER

TEMPERATURE AS REQUIRED TO MAINTAIN SECONDARY HEATING WATER SUPPLY TEMPERATURE. THE LEAD BOILER'S PRIMARY PUMP SHALL ALSO RUN CONTINUOUSLY.

5. DURING NORMAL OPERATION THE OUTDOOR AIR TEMPERATURE SENSOR (T-OA) SHALL RESET THE SECONDARY LOOP SUPPLY TEMPERATURE AS SENSED BY TS-1. THE

VARIABLE HEATING WATER SUPPLY TEMPERATURE SET POINT SHALL BE MAINTAINED BY RE-SETTING BOILER DISCHARGE TEMPERATURE. THE RESET SCHEDULE SHALL BE

AS INDICATED ON THE CONTRACT DOCUMENTS AND SHALL BE FULLY ADJUSTABLE.

6. BOILERS SHALL BE OPERATED THROUGH THE BMS SYSTEM TO ACHIEVE ROTATIONAL SEQUENCING TO FACILITATE EVEN RUN TIMES, AS WELL AS LEAD/LAG ENABLE AND

DISABLE.  EACH BOILER WHEN ENABLED SHALL OPERATE UNDER ITS PACKAGED CONTROLS TO MAINTAIN A VARIABLE LEAVING WATER TEMPERATURE AS REQUIRED TO

MAINTAIN SECONDARY HEATING WATER SUPPLY TEMPERATURE.   WHENEVER A BOILER IS ENABLED IT'S DEDICATED (CONSTANT SPEED) PRIMARY PUMP SHALL RUN

CONTINUOUSLY.  LEAD BOILER SHALL BE ALTERNATED EVERY 14 DAYS.

7. PROVIDE GLOBAL OUTSIDE AIR TEMPERATURE SENSOR THAT WILL ENERGIZE/DE-ENERGIZE LAG BOILERS.  THE SELECTED LAG BOILERS SHALL BE ENABLED TO OPERATE

UNDER THEIR OWN PACKAGED CONTROLS, WHENEVER THE OUTSIDE AIR TEMPERATURE IS BELOW 40 DEGREES F (ADJUSTABLE) AND DISABLED WHEN OUTDOOR AIR IS

ABOVE 45 DEGREES F (ADJUSTABLE).  WHENEVER SELECTED LAG BOILER IS ENABLED, THE DEDICATED LAG BOILER PRIMARY PUMP SHALL RUN CONTINUOUSLY.  THE LAG

BOILER SHALL ONLY BE ENABLED IF LEAD BOILER CANNOT MAINTAIN SETPOINT.

8. IF THE LEAD BOILER IS ENABLED, AND MORE THAN 45 MINUTES (ADJUSTABLE) HAS ELAPSED WITH BOILER AT 100% CAPACITY WITHOUT ACHIEVING ITS SET POINT, THEN LAG

BOILER AND ITS PRIMARY PUMP SHALL BE AUTOMATICALLY ENERGIZED TO MAINTAIN SECONDARY HEATING WATER SUPPLY TEMPERATURE SET POINT (TS-1). THE VARIABLE

SECONDARY HEATING WATER SUPPLY TEMPERATURE SET POINT SHALL BE MAINTAINED BY MODULATION OF TWO(2) BOILERS INDEPENDENTLY. BOILERS SHALL FIRE

INDEPENDENTLY UNDER PACKAGED CONTROLS TO MAINTAIN VARIABLE SECONDARY HEATING WATER SUPPLY TEMPERATURE AS DETERMINED BY THE RESET SCHEDULE.

BOILER STAGING UP AND DOWN SHALL INCLUDE TIME DELAYS (ADJUSTABLE) TO AVOID SHORT CYCLING OF BOILERS.

9. IF THE LEAD BOILER FAILS AS DESCRIBED ABOVE, AN AUDIBLE AND VISUAL ALARM WITH SILENCE SWITCH SHALL SOUND AN ALARM ON THE BMS SYSTEM.  THE AUDIBLE AND

VISUAL ALARM SHALL NOT BE ENERGIZED WHEN LAG BOILER IS AUTOMATICALLY ENERGIZED BY OUTSIDE AIR TEMPERATURE SENSOR.

10. WHENEVER OUTSIDE AIR TEMPERATURE IS 40 DEGREES F OR BELOW, ALL BOILERS SHALL BE ENABLED TO MAINTAIN SECONDARY LOOP HEATING WATER SUPPLY

TEMPERATURE SET POINT (TS-1). THE VARIABLE HEATING WATER SUPPLY TEMPERATURE SET POINT SHALL BE MAINTAINED BY MODULATION OF BOILERS INDEPENDENTLY.

BOILERS SHALL FIRE INDEPENDENTLY UNDER PACKAGED CONTROLS TO MAINTAIN VARIABLE LEAVING WATER TEMPERATURE OF 160 DEGREES F (ADJUSTABLE) AT PEAK

LOAD AND 110 DEGREES F AT MINIMUM LOAD.  WHEN OUTSIDE AIR TEMPERATURE RISES TO 45 DEGREES F (ADJUSTABLE) THE LAG BOILERS SHALL BE DISABLED AND LEAD

BOILER SHALL CONTINUE TO OPERATE.  ABOVE 45  DEGREES F OUTDOOR AIR TEMPERATURE, THE LAG BOILERS SHALL ONLY BE ENABLED IF LEAD BOILER CANNOT MAINTAIN

SET POINT.

11. ALL SET POINTS SHALL BE FULLY ADJUSTABLE.

12. PROVIDE A MAKE-UP WATER FLOW METER/ALARM THAT SHALL, UPON DETECTION OF FLOW (FIELD DETERMINED) SEND AN ALARM TO THE BUILDING MANAGEMENT SYSTEM

NOTIFYING THE OWNER THAT FLOW IS BEING PRODUCED THROUGH THE METER.  UPON MANUAL RESET AT THE FLOW METER THE ALARM SHALL CEASE AND THE SYSTEM

RETURN TO NORMAL STATUS.  THE BMS SHALL KEEP RECORD OF TOTAL NUMBER OF GALLONS THAT HAVE PASSED THROUGH THE MAKE-UP WATER FLOW METER/ALARM.

13. THE SECONDARY HEATING WATER WATER PUMP SHALL VARY SYSTEM FLOW THROUGH PUMP VARIABLE FREQUENCY DRIVE TO MAINTAIN DIFFERENTIAL PRESSURE

CONTROLLER SET POINT. SET POINT SHALL BE BASED ON MAINTAINING MINIMUM PRESSURE TO OVERCOME RESISTANCE OF ANY COILS, CONTROL VALVES AND RUN-OUT

PIPE/FITTINGS.  THE FINAL DIFFERENTIAL PRESSURE SET POINT SHALL BE DOCUMENTED ON THE AS-BUILT ATC DRAWINGS. DIFFERENTIAL PRESSURE SENSOR/TRANSMITTER

SHALL BE COMMERCIAL GRADE QUALITY, INTELLIGENT TYPE,  OR APPROVED EQUAL.  THE DIFFERENTIAL PRESSURE SENSOR/TRANSMITTER SHALL BE LOCATED AS SHOWN

ON THE DRAWINGS.  THE SECONDARY HEATING WATER PUMP SHALL ONLY ENERGIZE WHEN PRIMARY SYSTEM IS ON. WHERE MULTIPLE DIFFERENTIAL PRESSURE SENSORS

ARE INDICATED, THE DEVICE FURTHEST FROM SET POINT DIFFERENTIAL PRESSURE SHALL GOVERN SECONDARY PUMP SPEED.

14. THE SECONDARY LOOP FLOW MEASURING STATION, FMS SHALL ENABLE THE LAG HEATING WATER SECONDARY PUMP WHENEVER THE FLOW RATE MEASURED AT THE

SECONDARY LOOP FLOW MEASURING STATION, FM(S) REACHES 110 PERCENT (ADJUSTABLE) OF THE FLOW RATE OF A SINGLE SECONDARY HEATING WATER PUMP

MEASURED AT THE SECONDARY LOOP FLOW MEASURING STATION, FMS. PROVIDE TIME DELAY OF 15 MINUTES (ADJUSTABLE) TO AVOID CYCLING ON/OFF OF LAG

SECONDARY HEATING WATER PUMP.  THE LAG HEATING WATER SECONDARY PUMP SHALL THEN OPERATE IN PARALLEL WITH THE LEAD SECONDARY PUMP UNTIL THE

SECONDARY LOOP FLOW RATE MEASURED AT FM(S) DROPS TO 60 PERCENT OF THE DESIGN FLOW RATE OF A SINGLE SECONDARY HEATING WATER PUMP.  PROVIDE TIME

DELAY OF 15 MINUTES (ADJUSTABLE) TO AVOID CYCLING ON/OFF OF LAG SECONDARY HEATING WATER PUMP.

15. FURNISH AND INSTALL FLOW SWITCH FS-1, AND FS-2 IN EACH BOILERS DISCHARGE PIPING.  BOILERS SHALL NOT ENERGIZE UNTIL FLOW IS PROVEN VIA INDIVIDUAL FLOW

SWITCHES.  INTERLOCK FLOW SWITCHES WITH BMS SYSTEM.

16. WHEN THE HEATING WATER SYSTEM OR ANY BOILER IS STOPPED EITHER MANUALLY OR AUTOMATICALLY, THE ATC CONTRACTOR SHALL PROVIDE A "TIME DELAY OFF"

FUNCTION TO KEEP THE OPERATING PRIMARY BOILER PUMP(S) RUNNING FOR AN ADDITIONAL 2 MINUTES (ADJUSTABLE) AFTER BOILER(S) HAVE BEEN DE-ENERGIZED TO

REMOVE EXCESS RESIDUAL HEAT FROM EACH BOILER.

17. EACH BOILER BURNER'S NORMALLY OPEN FLAME FAILURE CIRCUIT AND LOW WATER CUT-OFF SHALL BE INTERLOCKED INTO WITH THE BMS TO ALARM WHENEVER BURNER

SENSES FLAME FAILURE OR LOW WATER CONDITIONS.  COORDINATE REQUIREMENTS WITH THE BOILER BURNER MANUFACTURER.  AN AUDIBLE AND VISUAL ALARM WITH

SILENCE SWITCH SHALL BE PROVIDED ON THE BMS SYSTEM

18. THE HEATING WATER SYSTEM SECONDARY LOOP SHALL BE PROVIDED WITH A FLOW MEASURING STATION (FMS). THE FLOW MEASURING STATION SHALL MONITOR THE

HEATING WATER SYSTEM SECONDARY FLOW RATE IN GALLONS PER MINUTE AND SHALL DISPLAY THE VALUE ON THE OPERATOR'S TERMINAL.

19. INTERLOCK EACH BOILERS CONDENSATE BLOCK SWITCH TO SHUT DOWN THE BOILER SHOULD A BLOCKAGE IN THE CONDENSATE DISCHARGE BE DETECTED.  ALARM

CONDENSATE BLOCK SWITCHES ALSO ON BMS SYSTEM.

20. MINIMUM FLOWRATE BYPASS VALVE:  PROVIDE A MINIMUM HEATING WATER SECONDARY FLOW RATE BYPASS VALVE AND DIFFERENTIAL PRESSURE TRANSMITTER AND

INTERLOCK WITH HEATING WATER SECONDARY FLOW MEASURING STATION TO MAINTAIN MINIMUM SECONDARY HEATING WATER FLOW RATE REGARDLESS OF TERMINAL

EQUIPMENT TWO-WAY VALVE POSITION(S). THE MINIMUM SECONDARY FLOW RATE BYPASS VALVE SHALL MODULATE AS NEEDED TO MAINTAIN MINIMUM SCHEDULED FLOW

RATE ON THE HEATING WATER SECONDARY PUMPS AS SCHEDULED. THE DIFFERENTIAL PRESSURE AT THE MINIMUM FLOW BYPASS SHALL ALSO BE MONITORED ON THE ATC

SYSTEM. MINIMUM FLOW RATE SETPOINT SHALL HAVE TWO DIFFERENT SETPOINTS. ONE SETPOINT FOR SINGLE PUMP OPERATION AND ONE SETPOINT FOR PARALLEL PUMP

OPERATION.

21. FREEZE PROTECTION: DURING UNOCCUPIED PERIODS LEAD SECONDARY PUMPS SHALL BE ENERGIZED AND MODULATE BASED ON SYSTEM DP SENSOR WHEN AMBIENT

TEMPERATURES ARE BELOW 35 DEGREES F. LEAD BOILER AND ASSOCIATED PRIMARY PUMP SHALL ENERGIZED WHEN OAT IS 55 DEGREES F OR BELOW.

22. REGARDLESS OF OUTSIDE AIR TEMPERATURE, PROVIDE A SCHEDULE THAT WILL PERIODICALLY EXERCISE BOILER PRIMARY PUMPS FOR 5 MINUTES EVERY TWO WEEKS

(ADJUSTABLE) TO PREVENT PUMPS FROM SEIZING UP.  THIS MODE OF ACTION SHOULD OCCUR AT NIGHT AND THE ATC SYSTEM SHOULD INDICATE "PRIMARY PUMP

EXERCISING" WHEN THIS MODE IS ACTIVATED.

23. MAP OVER EACH BOILERS BACNET POINTS DESIRED BY OWNER TO THE BMS.

28. INTERLOCK AND MONITOR STATUS OF ELECTRIC HEAT TAPE FOR ALL EXTERIOR PIPING. REFER TO ELECTRICAL DRAWINGS FOR LOCATION.

HEAT

HEAT

EXTERIOR PIPING AND

ELECTRIC HEAT TAPE

(INTERLOCK WITH ATC

SYSTEM)
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SINGLE ZONE VAV UNIT

A. GENERAL

1. THE SINGLE ZONE VAV UNITS SHALL BE PROVIDED WITH ALL FIELD INSTALLED CONTROLS/DEVICES AS INDICATED IN DIVISION 23 SECTION, HEATING, VENTILATING, AND AIR CONDITIONING EQUIPMENT . ALL

CONTROLS/DEVICES SHALL BE INTEGRATED, COORDINATED, AND INSTALLED TO PROVIDE A COMPLETE AND FUNCTIONAL SYSTEM. A FACTORY FURNISHED AND LABELED TERMINAL STRIP LOCATED WITHIN UNIT FOR

FIELD INSTALLED DDC CONTROLS SHALL BE PROVIDED BY MANUFACTURER.

2. SINGLE ZONE VAV UNIT SHALL BE STARTED AND STOPPED THROUGH THE CCMS BY WAY OF OPTIMUM START-STOP PROGRAM (WITH MANUAL OVERRIDE).

3. DUCT MOUNTED SMOKE DETECTORS SD-1 AND SD-2 (PROVIDED UNDER DIVISION 28) SHALL BE MOUNTED IN THE SUPPLY DUCT  AND RETURN DUCT.  UPON DETECTION OF PRODUCTS OF COMBUSTION, THE SUPPLY AIR

FAN, AND INTERLOCKED EXHAUST AIR FAN SHALL SHUT DOWN AND A SIGNAL SHALL BE SENT TO THE FIRE ALARM SYSTEM AND ATC SYSTEM.

4. ATC SUBCONTRACTOR SHALL INSTALL INTERLOCK WIRING, THERMOSTATS, RELATIVE HUMIDITY SENSORS, CO2 SENSORS, AIR FLOW MONITORING STATIONS, HOT WATER COIL CONTROL VALVE, CHILLED WATER COIL

CONTROL VALVE, LOW TEMPERATURE DETECTION THERMOSTATS, CONTROLLERS, RELAYS, CONTROL WIRING ...ETC. FOR A COMPLETE AND OPERATIONAL SYSTEM.

5. FOR UNITS WITH MULTIPLE FANS ALL REQUIREMENTS APPLY TO ALL FANS.

6. THE ATC SUBCONTRACTOR SHALL INSTALL AND INTERLOCK A/C CONDENSATE OVERFLOW SAFETY SWITCHES TO RESPECTIVE THEIR SINGLE ZONE VAV UNIT. THE CONDENSATE OVERFLOW SAFETY SWITCHES SHALL BE

WIRED TO DE-ENERGIZE THE SINGLE ZONE VAV UNIT IN THE CASE OF HIGH LEVEL WATER CONDITION.  A LOCAL ALARM SHALL BE ANNUNCIATED UPON ACTIVATION OF PUMP SAFETY SWITCH AND ON ATC SYSTEM.  FIELD

INSTALL THE A/C CONDENSATE OVERFLOW SAFETY SWITCHES IN THE COOLING COIL DRAIN PAN.

7. PROVIDE DIFFERENTIAL PRESSURE SENSORS TO DETERMINE THE STATUS OF ALL FANS ASSOCIATED WITH THE SINGLE ZONE VAV UNITS.  AT CONTRACTOR'S OPTION CURRENT SENSORS MAY BE PROVIDED IN LIEU OF

PRESSURE SENSOR TO DETERMINE STATUS.

8. THE SINGLE ZONE VAV UNIT SUPPLY FAN SPEED/AMPERAGE/BACNET ALARMS  AND EXHAUST FAN SPEED/AMPERAGE/BACNET ALARMS SHALL BE MONITORED VIA VFD'S AND SHALL REPORT THE SAME ON THE

AUTOMATIC TEMPERATURE CONTROL SYSTEM.

9. THE SINGLE ZONE VAV UNIT SPACE CARBON DIOXIDE LEVEL SHALL BE MONITORED/TRENDED ON THE ATC SYSTEM.  FURNISH AND INSTALL SPACE CO2 AND OUTSIDE AIR CO2 SENSOR AND INTERLOCK WITH UNIT AND

ATC SYSTEM.

10. PROVIDE AND INSTALL MODULATING HEATING WATER CONTROL VALVE (V-1) AND INTERLOCK TO SINGLE ZONE VAV FIELD INSTALLED UNIT CONTROLLER FOR PROVIDING HEAT VIA HOT WATER COIL.

11. PROVIDE AND INSTALL MODULATING CHILLED WATER CENTRAL VALVE (V-2) AND INTERLOCK TO SINGLE ZONE FIELD INSTALLED UNIT CONTROLLER FOR PROVIDING COOLING VIA CHILLED WATER COIL.

12. WHEN THE SINGLE ZONE VAV IS DE-ENERGIZED, THE OUTSIDE AIR DAMPER (D-1), ECONOMIZER DAMPER (D-6), AND EXHAUST AIR DAMPER (D-2), SHALL CLOSE, THE RETURN AIR DAMPER (D-3) SHALL OPEN, THE ENERGY

RECOVERY WHEEL SHALL STOP ROTATING, THE HEATING WATER COIL CONTROL VALVE (V-1) SHALL FAIL OPEN AND THE CHILLED WATER CONTROL VALVE (V-2) SHALL CLOSE.  BOTH THE SUPPLY AIR FAN AND EXHAUST

AIR FAN SHALL DE-ENERGIZE.

13. LOW LIMIT THERMOSTATS:  LOW TEMPERATION DETECTION THERMOSTAT (LT-1) SHALL HAVE A MINIMUM 20 FOOT (AVERAGING SENSING ELEMENT) CAPILLARY TUBE SIZED TO THE BASIS OF ONE LINEAR FOOT OF

CAPILLARY TUBE FOR EACH SQUARE FOOT OF COIL SURFACE.  THERMOSTAT SENSITIVITY SHALL BE ADJUSTABLE.   LOW TEMPERATURE DETECTION THERMOSTATS SHALL STOP SUPPLY AND EXHAUST AIR FANS, OPEN

RETURN AIR DAMPER (D-3), CLOSE ERV WHEEL BYPASS DAMPERS (D-4 AND D-5) AND CLOSE BOTH THE MAIN (D-1) AND ECONOMIZER (D-6) OUTSIDE AIR DAMPERS IF MIXED AIR TEMPERATURE DROPS BELOW 35 DEGREES

F AND OPEN HOT WATER HEATING VALVES.  INTERLOCK LOW TEMPERATURE DETECTION THERMOSTAT TO ALARM ON ATC SYSTEM.

14. INTERLOCK ALL AIR FLOW MONITORING STATIONS WITH THE ATC SYSTEM.

15. CREATE GRAPHIC ON ATC SYSTEM AND RECORD/DISPLAY ALL INFORMATION INCLUDING AIR FLOW RATE IN CUBIC FEET PER MINUTE.

16. SENSIBLE TEMPERATURE AUTOMATIC ECONOMIZER SHALL BE PROVIDED.  ALL CONTROLS, DAMPERS, WIRING NECESSARY FOR ECONOMIZER OPERATION SHALL  INCLUDING A MIXED AIR LOW TEMPERATURE

CONTROLLER (T-3).  THE ECONOMIZER CONTROL SYSTEM SHALL PREVENT THE MIXED AIR TEMPERATURE FROM DROPPING BELOW 52 DEGREES FAHRENHEIT (ADJUSTABLE).  ECONOMIZER SHALL BE FURNISHED WITH

CO2 OVERRIDE. THE SENSIBLE TEMPERATURE AUTOMATIC ECONOMIZER SHALL BE DISABLED WHEN OUTSIDE AIR TEMPERATURE IS ABOVE 70 DEGREES FAHRENHEIT (ADJUSTABLE).

17. GLOBAL OUTSIDE AIR TEMPERATURE SENSOR, T-OA SHALL PREVENT CHILLED WATER COIL OPERATION ANYTIME AMBIENT TEMPERATURE IS 50 DEGREES FAHRENHEIT OR LESS.

18. FURNISH AND INSTALL SPACE RELATIVE HUMIDITY SENSOR AND INTERLOCK WITH SINGLE ZONE VAV UNITS TO PROVIDE AUTOMATIC CONTROL OF HUMIDITY AND HOT WATER RE-HEAT VALVE. RELATIVE HUMIDITY

SENSOR SHALL ENABLE DEHUMIDIFICATION SEQUENCE TO REDUCE SPACE RELATIVE HUMIDITY AND AT THE SAME TIME PROVIDE HOT WATER RE-HEAT TO PREVENT SUBCOOLING THE SPACE (BOILER SYSTEM SHALL BE

AUTOMATICALLY ENERGIZED TO PROVIDE HEATING WATER).

19. FURNISH AND INSTALL DISCHARGE AIR TEMPERATURE SENSOR (T-1).

20. FURNISH AND INSTALL ENERGY RECOVERY WHEEL DISCHARGE AIR TEMPERATURE SENSOR (T-4).

21. INSTALL GRAPHICS FOR UNITS AND DISPLAY ALL POINTS ON THE ATC SYSTEM.  ALL SET POINTS, SCHEDULES, ETC… SHALL BE FULLY ADJUSTABLE FROM THE ATC SYSTEM.

22. FURNISH AND INSTALL WHEEL ROTATION SENSORS AND MONITOR ON ATC SYSTEM.

23. OCCUPIED AND UN-OCCUPIED MODE TEMPERATURE SETPOINTS ARE INTENTIONALLY SET TO MINIMIZE TEMPERATURE/HUMIDITY FLUCTUATIONS WITHIN THE AUDITORIUM.  COORDINATE FINAL TEMPERATURE AND

RELATIVE HUMIDITY SETPOINTS WITH THE OWNER.

24. CONTROL VALVE SHALL BE FULLY MODULATING PRESSURE INDEPENDENT TYPE.

25. FURNISH AND INSTALL ERV WHEEL BYPASS DAMPERS (D-4 & D-5) THAT SHALL OPEN ANYTIME UNIT IS OPERATING IN ECONOMIZER MODE.

26. ERV WHEEL DISCHARGE AIR TEMPERATURE SENSOR (T-4) SHALL ALSO BE UTILIZED AS A TEMPERATURE ALARM ANY TIME THE TEMPERATURE AT THIS LOCATION IS BELOW 40 DEGREES FAHRENHEIT OR ABOVE 85

DEGREES FAHRENHEIT WHEN IN THE OCCUPIED MODE. UNDER THESE CONDITIONS THE TEMPERATURE ALARM SHALL INDICATE ON ATC SYSTEM INDICATING "WHEEL FAILURE".

B. OCCUPIED CYCLE:

1. THE UNIT CONTROLS SHALL BE ARRANGED FOR A WINTER TIME MORNING WARM-UP CYCLE AND A SUMMER TIME PULL DOWN CYCLE (FROM 5:30 A.M. TO 6:30 A.M.).

2. OUTDOOR, ECONOMIZER AND RETURN AIR DAMPERS SHALL BE INTERLOCKED AND POSITIONED BY A FULLY MODULATING, SPRING-RETURN DAMPER ACTUATOR THROUGH ATC SYSTEM.

3. DURING ECONOMIZER OPERATION, A MIXED AIR TEMPERATURE CONTROLLER SHALL MODULATE THE OUTDOOR AND RETURN AIR DAMPER ASSEMBLY TO PREVENT THE MIXED AIR TEMPERATURE FROM DROPPING

BELOW 52 DEGREES F.  CHANGEOVER FROM CHILLED WATER COIL TO ECONOMIZER OPERATION SHALL BE PROVIDED BY AN ELECTRONIC SENSIBLE TEMPERATURE CONTROL THAT FEEDS INPUT INTO THE FIELD

INSTALLED CONTROLLER.  TEMPERATURE SENSORS SUPPLY INPUT TO THE FIELD INSTALLED CONTROLLER WHICH MODULATES BOTH SETS OF DAMPERS FOR ECONOMIZER OPERATION.  ENERGY RECOVERY WHEEL

SHALL DE-ENERGIZE AND BE BYPASSED IN ECONOMIZER MODE VIA BYPASS DAMPERS (D-4) AND (D-5).

4. ECONOMIZER RELIEF:

DURING ECONOMIZER CYCLE AN INDEPENDENT MEANS OF MAINTAINING SPACE DIFFERENTIAL STATIC PRESSURE SHALL BE PROVIDED.  A SPACE DIFFERENTIAL STATIC PRESSURE CONTROLLER, (SP-1) SHALL BE

MOUNTED AS SHOWN ON CONTRACT DRAWINGS.  THE SPACE  DIFFERENTIAL STATIC PRESSURE CONTROLLER, (SP-1) SHALL DIRECTLY MEASURE SPACE DIFFERENTIAL STATIC PRESSURE.  THE SPACE DIFFERENTIAL

STATIC PRESSURE SENSOR SHALL BE CAPABLE OF HANDLING THREE SETPOINTS.  SPACE DIFFERENTIAL STATIC PRESSURE CONTROLLER, SP-1 SHALL OPEN RELIEF AIR DAMPER, (D-7) UPON REACHING A POSITIVE

STATIC DIFFERENTIAL PRESSURE OF .05 INCHES W.C. (ADJUSTABLE).  SPACE STATIC PRESSURE SENSOR SHALL BE FOR MONITORING SPACE STATIC DIFFERENTIAL AND CONTROL OF RELIEF AIR DAMPER MODULATION.

5. MORNING WARM-UP CYCLE: DURING MORNING WARM-UP CYCLE, THE SUPPLY AIR FAN SHALL RUN CONTINUOUSLY.  THE HEATING COIL CONTROL VALVE (V-1) SHALL BE WIDE OPEN.  THE UNIT FAN SHALL OPERATE IN

MORNING WARM-UP MODE UNTIL THE SPACE AIR TEMPERATURE (T-2) RISES TO 70 DEGREES F (ADJUSTABLE).  AT THAT POINT THE HEATING COIL CONTROL VALVE (V-1) SHALL OPERATE UNDER THE CONTROL OF ITS

RESPECTIVE TEMPERATURE SENSOR (T-2) AND THE SUPPLY AIR FAN SHALL MODULATE TO MAINTAIN SPACE TEMPERATURE AT 72 DEGREES F (ADJUSTABLE). OUTSIDE AIR DAMPER (D-1) SHALL REMAIN CLOSED DURING

MORNING WARM UP CYCLE AND RETURN AIR FAN (D-3) SHALL REMAIN OPEN.

6. MORNING PULL DOWN COOLING CYCLE:  DURING MORNING PULL DOWN COOLING CYCLE, THE SUPPLY AIR FAN SHALL OPERATE CONTINUOUSLY.  THE UNIT FAN SHALL OPERATE IN MORNING PULL DOWN MODE UNTIL

THE SPACE AIR TEMPERATURE (T-2) FALLS TO 78 DEGREES F (ADJUSTABLE).  THE DISCHARGE AIR TEMPERATURE CONTROLLER (T-1) SHALL FULLY OPEN CHILLED WATER CONTROL VALVE TO PROVIDE FULL COOLING.

THE UNIT SHALL REMAIN IN THE MORNING PULL DOWN CYCLE UNTIL THE ROOM AIR SENSED AT (T-2) DROPS TO 78 DEGREES F (ADJUSTABLE).  AT THAT POINT THE CHILLED WATER COIL CONTROL VALVE SHALL BE

PLACED UNDER THE CONTROL OF THE DISCHARGE AIR TEMPERATURE CONTROLLER, (T-1).  UPON COMPLETION OF MORNING COOL DOWN PERIOD, THE DISCHARGE AIR TEMPERATURE CONTROLLER (T-1) SHALL

MODULATE THE CHILLED WATER COIL AND THE SUPPLY AIR FAN SHALL MODULATE TO MAINTAIN SPACE TEMPERATURE AT 75 DEGREES F (ADJUSTABLE). OUTSIDE AIR DAMPER (D-1) SHALL REMAIN CLOSED DURING

MORNING COOL DOWN CYCLE AND RETURN AIR DAMPER (D-3) SHALL REMAIN OPEN.

7. SINGLE ZONE VAV:  UNIT SHALL MODULATE SUPPLY FAN VFD'S BETWEEN 30-100% IN COOLING MODE AND 50-100% IN HEATING MODE TO MAINTAIN SPACE SETPOINT.  DURING CO2 OVERRIDE OPERATION OF OUTDOOR

AIR DAMPER, THE SUPPLY FAN WILL BE FORCED TO 75% AND CAN MODULATE UP FROM THERE AS NEEDED.

8. MINIMUM OUTSIDE AIR FLOW AS SCHEDULED SHALL BE MAINTAINED IN OCCUPIED MODE BY MODULATING OUTSIDE AIR DAMPER AND RETURN DAMPER REGARDLESS OF SUPPLY FAN SPEED.

9. SPACE RELATIVE HUMIDITY SENSOR (H-1) SHALL OVERRIDE THE REQUIREMENTS OF THE DISCHARGE AIR TEMPERATURE CONTROLLER (T-1) WHEN RELATIVE HUMIDITY CONDITIONS EXCEED ITS SET POINT (60 PERCENT

RH, ADJUSTABLE).  THE CONTROLS SHALL MODULATE UNIT COOLING AND HOT WATER COILS AS NECESSARY WHEN DE-HUMIDIFICATION CYCLE IS ACTIVATED TO MAINTAIN SPACE RELATIVE HUMIDITY AT 60%

(ADJUSTABLE) AND SPACE TEMPERATURE AT 75 DEGREES F (ADJUSTABLE).

10. DURING DEHUMIDIFICATION MODE THE SINGLE ZONE VAV UNIT DISCHARGE AIR TEMPERATURE SHALL BE RESET TO 50°F (ADJUSTABLE) AND THE HOT WATER HEATING SYSTEM SHALL BE ENERGIZED (IF OFF) TO

PROVIDE RE-HEAT AND PREVENT SUB-COOLING.  ONCE SPACE RELATIVE HUMIDITY IS SATISFIED, SYSTEM SHALL RETURN TO NORMAL OPERATION.

11. DISCHARGE AIR TEMPERATURE (T-1) SHALL BE RESETTABLE AND ADJUSTABLE THROUGH SOFTWARE.

12. DISCHARGE AIR TEMPERATURE (T-5) SHALL BE RESETTABLE AND ADJUSTABLE THROUGH SOFTWARE.

13. DEMAND CONTROLLED VENTILATION:  SPACE CO2 SENSOR SHALL MODULATE THE SUPPLY AND EXHAUST AIR FANS TO MAINTAIN THE CO2 LEVEL AT 1,000PPM (ADJUSTABLE).  THE MINIMUM FAN AIR FLOW RATES SHALL

BE AS SCHEDULED.  SET UP AND TEST MINIMUM AIR FLOW RATES WITH TEST AND BALANCE ENGINEER SO THAT FANS DO NOT OPERATE BELOW MINIMUM AIRFLOW RATES REGARDLESS OF MEASURED CO2 LEVELS.  THE

SPACE CO2 SENSORS SHALL MODULATE AIR FLOW RATES IN A LINEAR FASHION FROM MINIMUM TO MAXIMUM BASED ON CO2 MEASUREMENTS AND RE-SET SCHEDULE.  COORDINATE WITH ATC SUBCONTRACTOR.

14. THE OUTSIDE AIR FLOW MONITORING STATION AND THE EXHAUST AIR FLOW MONITORING STATION SHALL BE UTILIZED IN A FAN TRACKING ARRANGEMENT.  THE OUTSIDE AIR FLOW MONITORING STATION SHALL

MEASURE THE OUTSIDE AIR FLOW RATE AND THROUGH THE ATC SYSTEM SHALL DETERMINE EXHAUST AIR FLOW RATE SET POINT.  THE EXHAUST AIR FLOW RATE SET POINT SHALL THEN BE MAINTAINED BY VARYING

THE EXHAUST FAN SPEED TO MAINTAIN THE MATCHING REQUIRED EXHAUST AIR FLOW RATE AS DETERMINED BY THE OUTSIDE AIR FLOW MONITORING STATION AND CONTROLLED TO THE EXHAUST AIR FLOW

MONITORING STATION.  IN COOLING, HEATING AND DEHUMIDIFICATION MODE OF OPERATION, THE EXHAUST AIR FLOW RATE SHALL MATCH THE OUTSIDE AIR FLOW RATE. IN ECONOMIZER MODE EXHAUST AIR FAN SHALL

ONLY TRACK O.A. UP TO ITS SCHEDULED MAXIMUM OUTSIDE AIRFLOW RATE. A SEPARATE ECONOMIZER RELIEF AIR DAMPER (D-7) IS PROVIDED FOR THE SPACE DIFFERENTIAL STATIC PRESSURE CONTROL.

15. PANDEMIC MODE: WHENEVER "PANDEMIC MODE" IS TOGGLED "ON" THROUGH BMS SYSTEM SZVAV SUPPLY FAN AND EXHAUST FAN(S) SHALL MODULATE TO THE MAXIMUM OUTSIDE AIR FLOW RATE (NON ECONOMIZER)

TO INCREASE VENTILATION AIR FLOW. PROVIDE SEPARATE SCHEDULE (ADJUSTABLE) FOR PANDEMIC MODE TO ENERGIZE SZVAV 2-HOURS BEFORE OCCUPANCY AND REMAIN OPERATIONAL 2-HOURS AFTER

OCCUPANCY. CENTRAL HEATING WATER SYSTEM SHALL ALSO BE ENABLED TO PROVIDE HEATING AS REQUIRED FOR SZVAV UNIT. PANDEMIC MODE SHALL BE TOGGLED "ON" AND "OFF" VIA SOFTWARE SWITCH ON THE

BMS GRAPHIC. IF WINTER COOLING IS REQUIRED, ECONOMIZER MODE SHALL BE ALLOWED TO INCREASE OUTSIDE AIRFLOW RATE ABOVE MAXIMUM NON ECOMOMIZER OUTSIDE AIR FLOW RATE WHEN IN PANDEMIC

MODE.

16. DEMAND LIMIT TOGGLE: WHENEVER THE DEMAND LIMIT TOGGLE SWITCH IS ENABLED THE BMS SHALL RESET THE SINGLE ZONE VAV UNIT DEMAND CONTROLLED VENTILATION CO2
 SETPOINT TO 1,200 PPM (ADJUSTABLE)

AND RESET COOLING COIL DISCHARGE AIR TEMPERATURE SETPOINT TO 55 DEGREES F (ADJUSTABLE).

C. UNOCCUPIED CYCLE:

1. THE ATC SYSTEM SHALL RE-SET THE SPACE TEMPERATURE SENSOR (T-2) TO MAINTAIN A REDUCED NIGHT SETBACK TEMPERATURE OF 68 DEGREES F (ADJUSTABLE) IN HEATING MODE AND AN INCREASED NIGHT SET

BACK TEMPERATURE OF 85 DEGREES F IN COOLING MODE (ADJUSTABLE).  THE NIGHT SETBACK TEMPERATURE SHALL BE MAINTAINED BY CYCLING THE SINGLE ZONE VAV UNIT FANS AND HEATING COIL CONTROL VALVE

(OR CHILLED WATER CONTROL VALVE) TO MAINTAIN SPACE AT 68 DEGREES F (HEATING SETBACK TEMPERATURE-ADJUSTABLE) OR 85  DEGREES F (COOLING SETBACK TEMPERATURE - ADJUSTABLE).  OUTSIDE AIR

DAMPER (D-1) SHALL BE CLOSED.  ENERGY RECOVERY WHEEL SHALL BE OFF, EXHAUST AIR FAN SHALL BE OFF, EXHAUST AIR DAMPER (D-2) SHALL CLOSE,  RELIEF AIR FAN SHALL BE OFF, RELIEF AIR FAN DAMPER SHALL

CLOSE AND RETURN AIR DAMPER (D-3) SHALL FULLY OPEN. ERV WHEEL BYPASS DAMPERS (D-4 AND D-5) SHALL REMAIN CLOSED DURING ALL UNOCCUPIED CYCLES.

LT-1 T-3

DP

VFD

T-1

DP

VFD

T-2

H-1

CO -1

BA

BA

SD-1

SD-2

ABHA

Architects

1621 North Lincoln Street
Wilmington, Delaware 19806
(302) 658-6426
Project No. 2024-21

PILOTTOWN ENGINEERS

Structural Engineers

17585 Nassau Commons Blvd Unit 3
Lewes, Delaware 19958

Project No. 118.048

1

CO -OA

F
IL

T
E

R



CARBON DIOXIDE SENSOR

ERV SUPPLY FAN AND
VARIABLE FREQUENCY DRIVE

VFD BACNET ALARM (TYP.)

PRIMARY DRAIN PAN CONDENSATE

OVERFLOW SAFETY SWITCH

SPACE CO  SENSOR
(QUANTITY AS
INDICATED ON PLANS)

ERV WHEEL MOTOR & BELT

ENERGY RECOVERY VENTILATOR

HEATING WATER COIL

HEAT PIPE RE-HEAT COIL
LOW TEMP. DETECTION
THERMOSTAT
(FREEZESTAT)

CHILLED WATER COIL
TEMP CONTROLLER
(RESETABLE)

CHILLED WATER COIL

ENTHALPY WHEEL
ENTHALPY
WHEEL O.A.
TEMP. SENSOR

DIFFERENTIAL PRESSURE
SENSOR (TYP.)

HEAT PIPE PRE-
CONDITIONING COIL

ROTATION SENSOR

END SWITCH

CURRENT SENSOR

(FOR MOTOR STATUS)

EXHAUST AIR
TEMP. SENSOR

EXHAUST DUCT SMOKE DETECTOR

PACKAGED REFRIGERANT PIPING

MODULATING HEATING WATER
COIL CONTROL VALVE

SUPPLY DUCT SMOKE DETECTOR

O.A AIRFLOW MONITORING STATION,
SEE DETAIL (DUCTED TYPE)

DISCHARGE AIR TEMP.
CONTROLLER (RESETABLE)

TO EXHAUST HOOD

(SEE PLANS)

END SWITCH

ERV EXHAUST FAN AND
VARIABLE FREQUENCY DRIVE

OUTSIDE AIR TEMPERATURE
SENSOR (GLOBAL)

TO FREEZE
PROTECTION PUMP

OUTSIDE AIR HUMIDITY
SENSOR (GLOBAL)

EXHAUST AIR DUCT

ENERGY RECOVERY VENTILATOR

A. GENERAL

1. ENERGY RECOVERY VENTILATOR (ERV) SHALL BE STARTED AND STOPPED THROUGH THE BMS SYSTEM BY WAY OF SCHEDULE PROGRAM (WITH MANUAL OVERRIDE).

ERV SHALL BE INTERLOCKED WITH FAN COIL UNITS LOCATED WITHIN THE AREA SERVED BY THE ERV TO ENERGIZE WHENEVER FAN COIL UNITS ARE INDEXED TO

OCCUPIED MODE.  ERV SHALL ALSO BE ENERGIZED DURING ALL OCCUPIED PERIODS. ERV UNITS SHALL NOT OPERATE UNTIL TERMINAL UNITS BRING BUILDING

TEMPERATURE UP/DOWN PRIOR TO OCCUPANCY.

2. FURNISH SUPPLY AIR AND EXHAUST AIR VARIABLE FREQUENCY DRIVES, SPACE HUMIDITY SENSOR, EXHAUST AIR DEWPOINT TEMPERATURE AND SPACE CARBON

DIOXIDE SENSORS TO ALLOW AIR FLOW MODULATION BASED ON CARBON DIOXIDE LEVELS AND EXHAUST AIR DEWPOINT TEMPERATURE. MONITOR VARIABLE

FREQUENCY DRIVE FAN SPEEDS AND AMPERAGES ON ATC SYSTEM.

3. ERV SUPPLY FAN, ERV EXHAUST FAN AND ERV WHEEL MOTOR SHALL BE INTERLOCKED TO OPERATE DURING ALL OCCUPIED PERIODS. FAN COIL UNITS SHALL BE

INTERLOCKED WITH ERV.

4. WHEN THE ERV IS DE-ENERGIZED, THE OUTSIDE AIR DAMPER, D-1, AND EXHAUST AIR DAMPER, D-2, SHALL CLOSE, THE ENERGY RECOVERY WHEEL SHALL STOP

ROTATING, THE HEATING WATER COIL CONTROL VALVE, V-1, SHALL FAIL OPEN AND THE CHILLED WATER CONTROL VALVE, V-2, SHALL CLOSE.

5. THE ERV UNIT DAMPERS SHALL BE PROVIDED WITH END SWITCHES TO PREVENT OPERATION OF ERV SUPPLY FAN AND ERV EXHAUST FAN UNTIL DAMPERS ARE

PROVEN OPEN.

6. PROVIDE A MANUAL RE-SET LOW TEMPERATURE DETECTION THERMOSTAT, LTD-1, ON THE ENTERING SIDE OF THE PRE-COOL HEAT PIPE COIL ARRANGED TO STOP THE

ERV UNIT, CLOSE ALL DAMPERS, DE-ENERGIZE ALL FANS, DE-ENERGIZE THE ENERGY RECOVERY WHEEL IF THE ENTERING AIR TEMPERATURE DROPS TO THE LOW

LIMIT SETTING OF 36 DEGREES F (ADJUSTABLE).  THE LOW TEMPERATURE DETECTION THERMOSTAT, LTD-1 SHALL BE OF THE MANUAL RE-SET TYPE AND WILL BE

EQUIPPED WITH A 20' ELEMENT SERPENTINE ACROSS THE ENTERING FACE OF THE COIL SENSITIVE TO THE COLDEST POINT ALONG ANY 12 INCH INCREMENT.  AN

AUDIBLE AND VISUAL ALARM WITH SILENCE SWITCH SHALL ANNUNCIATE ON FRONT END UPON ACTIVATION OF LOW TEMPERATURE DETECTION THERMOSTAT.  A ONE

MINUTE (ADJUSTABLE) TIME DELAY SHALL LOCKOUT THE LOW TEMPERATURE DETECTION THERMOSTAT, LTD-1 WHEN THE UNIT IS INITIALLY STARTED TO PREVENT

NUISANCE TRIPPING.

7. DUCT MOUNTED SMOKE DETECTORS (PROVIDED UNDER DIVISION 26) SHALL BE MOUNTED IN THE SUPPLY AND EXHAUST DUCTS OF THE ERV UNIT.  UPON DETECTION

OF PRODUCTS OF COMBUSTION, THE  ERV SHALL SHUT DOWN AND A SIGNAL SHALL BE SENT TO THE FIRE ALARM SYSTEM.  THE ELECTRICAL CONTRACTOR SHALL RUN

SIGNAL WIRING FROM THE SMOKE DETECTORS TO THE FIRE ALARM SYSTEM.  THE WIRING FROM THE SMOKE DETECTORS TO FANS SHALL BE BY THE ATC

CONTRACTOR.

8. PROVIDE DIFFERENTIAL PRESSURE SENSORS (OR MOTORS CURRENT SENSORS ON SMALL FANS) TO DETERMINE THE STATUS OF ALL FANS ASSOCIATED WITH THE

ERV.

9. THE ERV SUPPLY AIR FAN SPEED, AMPERAGE/BACNET ALARMS, AND EXHAUST AIR FAN SPEED/AMPERAGE/BACNET ALARMS, SHALL BE MONITORED VIA VFD'S AND

SHALL REPORT THE SAME ON THE AUTOMATIC TEMPERATURE CONTROL SYSTEM.

10. THE ERV UNIT EXHAUST AIR CARBON DIOXIDE LEVEL SHALL BE MONITORED/TRENDED ON THE ATC SYSTEM.

11. THE ERV UNIT EXHAUST AIR TEMPERATURE SHALL BE MONITORED BY TEMPERATURE SENSOR, T-3.

12. ALL SET POINT TEMPERATURES SHALL BE RESETTABLE AND ADJUSTABLE THROUGH SOFTWARE.  ALL TEMPERATURE SENSORS SHALL BE MONITORED.

13. THE ERV SHALL BE PROVIDED WITH A WRAP AROUND HEAT PIPE THAT SHALL AUTOMATICALLY PRE-CONDITION AND RE-HEAT OUTSIDE WHENEVER CHILLED WATER

TEMPERATURE COIL IS IN COOLING MODE.

14. ALL ENERGY RECOVERY VENTILATORS SHALL BE INTERLOCKED WITH THE CENTRAL BMS SYSTEM.  THE BMS SYSTEM SHALL DETERMINE WHETHER UNITS ARE IN

COOLING MODE, HEATING MODE, VENTILATION MODE, PANDEMIC MODE, OR DEHUMIDIFICATION MODE.

15. THE UNIT DISCHARGE AIR TEMPERATURE (T-2) AND THE ENERGY RECOVERY WHEEL DISCHARGE AIR TEMPERATURE (T-4) SHALL BE MONITORED/TRENDED ON THE

AUTOMATIC TEMPERATURE CONTROL SYSTEM.

16. THE ATC SUBCONTRACTOR SHALL INSTALL AND INTERLOCK U.L. 508 LISTED A/C CONDENSATE OVERFLOW SAFETY SWITCHES TO THEIR RESPECTIVE ENERGY

RECOVERY VENTILATORS.  THE CONDENSATE OVERFLOW SAFETY SWITCHES SHALL BE WIRED TO DE-ENERGIZED THE ENERGY RECOVERY VENTILATORS IN THE CASE

OF HIGH LEVEL WATER CONDITION.  A LOCAL ALARM SHALL BE ANNUNCIATED UPON ACTIVATION OF PUMP SAFETY SWITCH. FIELD INSTALL THE A/C CONDENSATE

OVERFLOW SAFETY SWITCHES IN THE CHILLED WATER COIL DRAIN PAN.

17. INTERLOCK ATC SYSTEM WITH ENERGY RECOVERY WHEEL ROTATION SENSOR. PROVIDE STATUS OF ENERGY RECOVERY WHEEL.

18. MAP OUT ALL POINTS LISTED ON POINT LIST.  COORDINATE WITH ENERGY RECOVERY UNIT MANUFACTURER.

19. FURNISH AND INSTALL AIR FLOW MEASURING STATIONS TO MONITOR AND REPORT OUTSIDE AND EXHAUST AIR FLOW RATES (IN CFM) ON ATC SYSTEM.

20. PROVIDE A LOW OUTDOOR AIR FLOW ALARM ON THE ATC SYSTEM THAT WILL ANNUNCIATE ANYTIME THE OUTSIDE AIR FLOW RATE OF THE ERV UNIT DROPS MORE

THAN 15% (ADJUSTABLE) BELOW THE DESIGN MINIMUM OUTSIDE AIR FLOW RATE.  ALARM SHALL HAVE A 10 MINUTE DELAY (ADJUSTABLE). REFER TO ERV UNIT

SCHEDULE FOR MAX./MIN. OUTSIDE AIRFLOW RATES.

21. THE EXHAUST AIR FAN SPEED SHALL TRACK THE SUPPLY AIR FAN SPEED BASED ON FIELD MEASUREMENT OF THE MAXIMUM AND MINIMUM AIR FLOW RATES

RECORDED BY THE TEST/BALANCE ENGINEER.  THE SUPPLY AIR FAN SPEED/HERTZ AND EXHAUST AIR FAN SPEED/HERTZ SHALL BE PROVIDED TO THE ATC

SUBCONTRACTOR FOR INSERTION INTO THE VFD/CONTROLLER FAN TRACKING PROGRAM. ALSO, DOCUMENT FIELD SETTINGS OF BOTH VFD'S ON THE INSIDE OF THE

ERV UNIT ACCESS DOORS ADJACENT TO EACH VFD AND ON BMS GRAPHIC.

22. WHEEL DISCHARGE AIR TEMPERATURE SENSOR T-4 SHALL ALSO BE UTILIZED AS A TEMPERATURE ALARM ANYTIME THE TEMPERATURE AT THIS LOCATION IS BELOW 40

DEGREES F OR ABOVE 85 DEGREES F WHEN THE UNIT IS OPERATING IN THE OCCUPIED MODE A TEMPERATURE ALARM SHALL INDICATE ON ATC SYSTEM INDICATING

WHEEL FAILURE.

23. FURNISH AND INSTALL EXHAUST AIR DEWPOINT TEMPERATURE SENSOR FOR DEHUMIDIFICATION MODE.

24. FURNISH AND INSTALL SPACE RELATIVE HUMIDITY SENSORS FOR MONITORING SPACE RELATIVE HUMIDITY LEVEL.

B. OCCUPIED CYCLE

1. THE ENERGY RECOVERY VENTILATOR FANS AND ENERGY RECOVERY WHEEL SHALL OPERATE CONTINUOUSLY TO PROVIDE CONDITIONED, 100 PERCENT SPACE

NEUTRAL OUTSIDE AIR TO THE SPACES.

2. THE GLOBAL OUTSIDE AIR TEMPERATURE SENSOR, T-OA SHALL DETERMINE HEATING OR COOLING MODE.  WHENEVER OUTSIDE AIR TEMPERATURE IS 65 DEGREES F

(ADJUSTABLE) OR ABOVE, THE ERV SHALL OPERATE IN COOLING MODE.  WHENEVER THE OUTSIDE AIR TEMPERATURE IS 50 DEGREES F (ADJUSTABLE) OR BELOW, THE

ERV SHALL OPERATE IN THE HEATING MODE.  IN BETWEEN 50 DEGREES AMBIENT AND 65 DEGREES AMBIENT, THE ERV SHALL OPERATE IN VENTILATION MODE

WITHOUT HOT WATER OR CHILLED WATER. DEHUMIDIFICATION MODE SHALL ONLY BE ENABLED WHEN IN COOLING MODE AND EXHAUST AIR DEWPOINT TEMPERATURE

IS NOT SATISFIED.

3. HEATING MODE: DURING HEATING MODE, THE ERV FANS AND ERV WHEEL SHALL OPERATE CONTINUOUSLY. THE DISCHARGE AIR TEMPERATURE CONTROLLER, T-2

SHALL MODULATE COIL CONTROL VALVE, V-1 TO MAINTAIN VARIABLE DISCHARGE AIR SET POINT PER HEATING AIR RESET SCHEDULE (ADJUSTABLE). THE

WRAP-AROUND HEAT PIPE SHALL BE INACTIVE DURING HEATING MODE. DURING HEATING MODE, THE SUPPLY AIR TEMPERATURE SET POINT SHALL BE RE-SET BASED

ON OUTSIDE AIR TEMPERATURE AS SCHEDULED.

4. COOLING MODE: DURING COOLING MODE, THE ERV FANS AND ERV WHEEL SHALL OPERATE CONTINUOUSLY.  THE CHILLED WATER COIL TEMPERATURE CONTOLLER,

T-1, SHALL MODULATE CHILLED WATER COIL CONTROL VALVE, V-2 TO MAINTAIN VARIABLE DISCHARGE AIR SET POINT PER COOLING AIR RESET SCHEDULE

(ADJUSTABLE). THE WRAP-AROUND HEAT PIPE SHALL AUTOMATICALLY PRE-COOL AND RE-HEAT OUTSIDE AIR WHENEVER CHILLED WATER FLOWS THROUGH CHILLED

WATER COIL.  IN COOLING MODE, THE HOT WATER COIL CONTROL VALVE, V-1, SHALL ONLY OPEN WHEN THE WRAP AROUND HEAT PIPE IS NOT CAPABLE OF PROVIDING

SET POINT TEMPERATURE AT T-2 OF 70 DEGREES F (ADJUSTABLE).  THE HOT WATER COIL CONTROL VALVE, V-1, SHALL ALSO CLOSE WHEN THE OUTSIDE AIR

TEMPERATURE IS 80 DEGREES FAHRENHEIT (ADJUSTABLE) OR ABOVE TO ALLOW THE ERV TO DELIVER AIR THAT IS COLDER THAN SPACE NEUTRAL AND CONTRIBUTE

TO MEETING THE SPACE SENSIBLE LOADS.  WHEN THE OUTSIDE AIR TEMPERATURE DROPS BELOW 80 DEGREES FAHRENHEIT DOWN TO 70 DEGREES FAHRENHEIT, THE

HEATING WATER COIL CONTROL VALVE, V-1, SHALL BE ENABLED WHEN SYSTEM IS IN COOLING MODE.

5. DEMAND CONTROL VENTILATION:  THE INDICATED SPACES (SEE FLOOR PLANS) AND THE MAIN EXHAUST AIR STREAM PRIOR TO ENERGY RECOVERY WHEEL SHALL

CONTAIN C02 SENSORS.  SPACE C02 SENSORS SHALL MODULATE THE SUPPLY AND EXHAUST AIR STREAMS TO MAINTAIN THE C02 LEVELS AT 1,000 PPM (ADJUSTABLE).

THE EXHAUST CO2 SENSOR SHALL ONLY MONITOR EXHAUST AIR STREAM CO2 CONCENTRATION.  AN AUDIBLE/VISUAL ALARM (WITH SILENCER) SHALL INDICATE AN

ALARM WHERE SPACE CO2 LEVELS EXCEEDS SET POINT BY 10% (ADJUSTABLE). A TIME DELAY (VIA SOFTWARE) SHALL BE PROVIDED THAT WILL ALLOW A

PROGRAMMABLE DELAY OF 5 MINUTES (ADJUSTABLE) PRIOR TO ALARMING TO PREVENT NUISANCE TRIPS. THE MINIMUM FAN AIRFLOW RATES SHALL BE AS

SCHEDULED.  SET-UP AND TEST MINIMUM AIRFLOW RATES WITH TEST AND BALANCE ENGINEER SO THAT FANS DO NOT OPERATE BELOW MINIMUM FLOW RATES

REGARDLESS OF MEASURED C02 LEVEL.  SPACE INDICATING THE HIGHEST CO2 LEVELS SHALL GOVERN THE FAN SPEEDS.  FAN SPEED SHALL MODULATE LINEARLY

FROM MINIMUM TO MAXIMUM BASED IN DEVIATION OF CO2 LEVELS RELATIVE TO SETPOINT.  THE EXHAUST AIR FAN SPEED SHALL TRACK THE SUPPLY AIR FAN SPEED

BASED ON FIELD MEASUREMENT OF THE MAXIMUM AND MINIMUM AIR FLOW RATES RECORDED BY THE TEST/BALANCE ENGINEER.  THE SUPPLY AIR FAN SPEED/HERTZ

AND EXHAUST AIR FAN SPEED/HERTZ SHALL BE PROVIDED TO THE ATC SUBCONTRACTOR FOR INSERTION INTO THE VFD/CONTROL SYSTEM FAN TRACKING PROGRAM.

6. DEHUMIDIFICATION MODE: WHENEVER THE EXHAUST AIR DEWPOINT TEMPERATURE EXCEEDS THE EXHAUST AIR DEWPOINT TEMPERATURE SET POINT OF 57°F

(ADJUSTABLE) THE ENERGY RECOVERY UNIT SHALL AUTOMATICALLY RESET COOLING COIL DISCHARGE AIR TEMPERATURE SETPOINT TO 50°F (ADJUSTABLE) TO

DEHUMIDFY THE BUILDING.  THE HOT WATER COIL CONTROL VALVE, V-1, SHALL ONLY OPEN WHEN THE WRAP AROUND HEAT PIPE IS NOT CAPABLE OF PROVIDING SET

POINT TEMPERATURE AT T-2 OF 70 DEGREES F (ADJUSTABLE).  THE HOT WATER COIL CONTROL VALVE, V-1, SHALL ALSO CLOSE WHEN THE OUTSIDE AIR TEMPERATURE

IS 80 DEGREES FAHRENHEIT (ADJUSTABLE) OR ABOVE TO ALLOW THE ERV TO DELIVER AIR THAT IS COLDER THAN SPACE NEUTRAL AND CONTRIBUTE TO MEETING THE

SPACE SENSIBLE LOADS.  WHEN THE OUTSIDE AIR TEMPERATURE DROPS BELOW 80 DEGREES FAHRENHEIT DOWN TO 70 DEGREES FAHRENHEIT, THE HEATING WATER

COIL CONTROL VALVE, V-1, SHALL BE ENABLED WHEN SYSTEM IS IN DEHUMIDIFICATION MODE. ALSO, TO PREVENT SUB-COOLING OF SPACES FURNISH AND INSTALL

INTERLOCK WITH HOT WATER HEATING SYSTEM THAT WILL ENABLE THE SAME (IF "OFF") TO PROVIDE HEAT FOR TERMINAL UNITS (FAN COIL UNITS) WHEN ERV UNITS

ARE IN DEHUMIDIFICATION MODE. ONCE DEWPOINT TEMPERATURE SET POINT IS REACHED THE SYSTEM SHALL RETURN TO NORMAL OPERATION.

7. PANDEMIC MODE: WHENEVER "PANDEMIC MODE" IS TOGGLED "ON" THROUGH BMS SYSTEM ERV SUPPLY FAN AND EXHAUST AIR FAN(S) SHALL MODULATE TO MAXIMUM

SPEED TO INCREASE VENTILATION AIRFLOW. PROVIDE SEPARATE SCHEDULE (ADJUSTABLE) FOR PANDEMIC MODE TO ENERGIZE ERV 2 HOURS BEFORE OCCUPANCY

AND REMAIN OPERATIONAL 2 HOURS AFTER OCCUPANCY. CENTRAL CHILLED WATER AND HEATING WATER PLANTS SHALL ALSO BE ENABLED TO PROVIDE COOLING OR

HEATING AS REQUIRED FOR ERV UNIT.

8. UNIT HEATING/COOLING/VENTILATION/DEHUMIDIFICATION MODE SHALL BE DETERMINED BY ATC SYSTEM BASED ON HOT WATER/CHILLED WATER AVAILABILITY AND

TIME OF YEAR.

9. DEMAND LIMIT TOGGLE: WHENEVER THE DEMAND LIMIT TOGGLE SWITCH IS ENABLED THE BMS SHALL RESET THE ERV UNIT DEMAND CONTROLLED VENTILATION CO2
SETPOINT TO 1,200 PPM (ADJUSTABLE) AND RESET COOLING COIL DISCHARGE AIR TEMPERATURE SETPOINT TO 55 DEGREES F (ADJUSTABLE)

C. UNOCCUPIED CYCLE

1. DURING THE UNOCCUPIED CYCLE THE ERV FANS AND ERV WHEEL SHALL BE DE-ENERGIZED.  OUTSIDE AIR DAMPER, D-1 AND EXHAUST AIR DAMPER, D-2 SHALL CLOSE,

THE ENERGY RECOVERY WHEEL SHALL STOP ROTATING, THE HEATING COIL CONTROL VALVE, V-1, AND CHILLED WATER COIL CONTROL VALVE, V-2, SHALL CLOSE.

WHENEVER AMBIENT TEMPERATURE IS 40°F OR BELOW THE HOT WATER COIL SHALL REMAIN OPEN.

2. FAN COIL UNITS SHALL CYCLE INDEPENDENTLY TO MAINTAIN A REDUCED 55 DEGREES F (ADJUSTABLE) NIGHT SET BACK TEMPERATURE.

3. CARBON DIOXIDE (C02) SENSORS AND DEMAND CONTROL VENTILATION SEQUENCE SHALL BE DISABLED.

MODULATING CHILLED WATER
COIL CONTROL VALVE

TYPICAL FAN
COIL UNIT

SPACE RELATIVE HUMIDITY
SENSOR (QUANTITY AS
INDICATED ON PLANS)

EXHAUST AIRFLOW
MONITORING STATION, SEE
DETAIL (DUCTED TYPE)

EXHAUST AIR
DEWPOINT
TEMPERATURE SENSOR
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TO INTAKE HOOD
(SEE PLANS)

AUXILIARY DRAIN PAN CONDENSATE

OVERFLOW SAFETY SWITCH



NIGHT SETBACK
CAPABILITIES

TO COOLING COIL

TO HEATING COIL

CURRENT SENSOR
FOR MONITORING

RETURN
AIR DUCT

SUPPLY AIR FAN

T-1 SPACE TEMP. SENSOR

SUPPLY AIR

DISCHARGE AIR TEMPERATURE SENSOR
(FOR DUCTLESS CASSETTES, MOUNT
DOWNSTREAM OF SUPPLY AIR VANE)

HEATING COIL
CONTROL VALVE

COOLING COIL
CONTROL VALVE

FAN COIL UNITS (100 PERCENT RECIRCULATING AIR TYPE)

A. GENERAL

1. FAN COIL UNITS SHALL BE STARTED AND STOPPED THROUGH THE BMS BY WAY OF OPTIMUM START/STOP PROGRAM (WITH MANUAL OVERRIDE).

2. WHEN A FAN COIL UNIT IS DE-ENERGIZED THE HEATING COIL CONTROL VALVE, (V-1) SHALL CLOSE, AND THE CHILLED WATER CONTROL VALVE,

(V-2) SHALL FAIL CLOSED.

3. FAN COILS SHALL BE CONTROLLED BY TEMPERATURE SENSORS WITH DUAL HEATING AND COOLING SET-POINTS WITH DEADBAND.

TEMPERATURE SENSORS SHALL SEQUENCE HEATING AND COOLING VALVES AS NECESSARY TO MAINTAIN SET POINTS.

4. WHERE SPACE SENSORS SERVING MORE THAN ONE FAN COIL UNIT ARE INDICATED A MASTER/SLAVE ARRANGEMENT SHALL BE PROVIDED.  THE

SEQUENCE OF OPERATION SHALL BE IDENTICAL FOR BOTH UNITS EXCEPT FAN COIL UNITS SHALL ACT IN PARALLEL TO EACH OTHER OFF  THE

INPUT OF ONE SPACE SENSOR, T-1.

5. PROVIDE DISCHARGE AIR TEMPERATURE SENSOR FOR EACH UNIT TO MONITOR SUPPLY AIR TEMPERATURE.

6. CONTROL VALVES SHALL BE PRESSURE INDEPENDENT, FULLY MODULATING TYPE.

7. FAN COIL UNIT FANS SHALL CYCLE WITH SPACE SENSOR.  WHENEVER SPACE TEMPERATURE IS SATISFIED THE FAN COIL UNIT SHALL

DE-ENERGIZE.

8. ATC CONTRACTOR TO INSTALL AND INTERLOCK A/C PRIMARY CONDENSATE OVERFLOW SAFETY SWITCH.  SHOULD OVERFLOW CONDITION

OCCUR IN EITHER PAN, UNIT SHALL SHUT-DOWN, CHILLED WATER COIL CONTROL VALVE, V-2 SHALL CLOSE AND  ALARM  SHALL ANNUNCIATE ON

BMS.

9. FOR DUCTED FAN COIL UNITS FURNISH AND INSTALL ADDITIONAL A/C CONDENSATE OVERFLOW SWITCH IN AUXILIARY DRAIN PAN AND ALARM

SHALL ANNUNICATE ON BMS.

10. DUCTLESS UNIT CONDENSATE PUMP OPERATION: FOR DUCTLESS FAN COIL UNITS AN INTEGRAL CONDENSATE PUMP WITH FLOAT SWITCH AND

RELAY SHALL BE PROVIDED THAT WILL AUTOMATICALLY PUMP A/C CONDENSATE PRODUCED DURING COOLING OPERATION. THE CONDENSATE

PUMP SHALL ENERGIZE ANYTIME THE SUPPLY AIR FAN RELAY IS ENERGIZED IN COOLING MODE AND THE SUPPLY FAN MOTOR RELAY IS

ENERGIZED OR WHENEVER THE CONDENSATE FLOAT SWITCH IS IN AN OVERFLOW POSITION.

11. FOR DUCTED FAN COIL UNITS THAT SERVE MULTIPLE SPACES FURNISH AND INSTALL RETURN AIR TEMPERATURE SENSOR (T-3).

B. OCCUPIED CYCLE:

1. THE FAN COIL UNIT CONTROLS SHALL BE ARRANGED FOR A WINTER TIME MORNING WARM-UP CYCLE AND A SUMMER TIME PULL DOWN CYCLE

(FROM 6:00 A.M. TO 7:30 A.M.) ADJUSTABLE.

2. MORNING WARM-UP CYCLE: (WINTER)   THE FAN COIL UNIT SHALL ENERGIZE AND HEATING COIL VALVE, (V-1) SHALL REMAIN WIDE OPEN UNTIL

THE SPACE TEMPERATURE AT T-1 RISES TO 72 DEGREES F (ADJUSTABLE).   SPACE TEMPERATURE SENSOR (T-1) SHALL THEN MODULATE

HEATING COIL CONTROL VALVE (V-1) AND CYCLE FAN TO MAINTAIN SET-POINT TEMPERATURE.

3. MORNING PULL DOWN COOLING CYCLE: (SUMMER)  DURING MORNING COOL DOWN, THE FAN COIL UNIT SHALL ENERGIZE AND COOLING COIL

CONTROL VALVE, (V-2), SHALL MODULATE TO WIDE OPEN POSITION UNIT THE SPACE TEMPERATURE AT T-1 DROPS TO 78 DEGREES F

(ADJUSTABLE).  SPACE TEMPERATURE SENSOR (T-1) SHALL THEN MODULATE CHILLED WATER CONTROL VALVE (V-2) AND CYCLE FAN TO

MAINTAIN SET-POINT TEMPERATURE.

4. DURING NORMAL OCCUPIED PERIODS THE SUPPLY AIR FAN SHALL CYCLE WITH THE SPACE SENSOR.  UPON SENSING A SPACE TEMPERATURE

ABOVE HEATING SET-POINT OF 72 DEGREES F (ADJUSTABLE), SPACE TEMPERATURE SENSOR, T-1 SHALL MODULATE HEATING COIL CONTROL

VALVE, V-1 CLOSED.  UPON A FURTHER INCREASE IN SPACE TEMPERATURE, THE SPACE TEMPERATURE SENSOR, T-1 SHALL MODULATE

CHILLED WATER CONTROL VALVE, V-2 OPEN.  THE REVERSE SEQUENCE SHALL OCCUR UPON A DROP IN SPACE TEMPERATURE.  VALVE

SEQUENCES SHALL BE ADJUSTED TO PROVIDE A DEAD BAND WITHIN WHICH BOTH VALVES ARE CLOSED. FAN SHALL ENERGIZE ANYTIME THERE

IS A CALL FOR HEATING OR COOLING.

C. UNOCCUPIED CYCLE

1. DURING THE UNOCCUPIED CYCLE THE FAN COIL UNITS, SHALL BE DE-ENERGIZED.   THE HEATING COIL CONTROL VALVE, (V-1) SHALL FAIL OPEN

AND THE CHILLED WATER COIL CONTROL VALVE (V-2) SHALL FAIL CLOSED.

2. THE BUILDING DDC SYSTEM SHALL RE-SET ALL FAN COIL UNITS TEMPERATURE SENSORS T-1 TO MAINTAIN A REDUCED NIGHT SET BACK

TEMPERATURE OF 50 DEGREES F (ADJUSTABLE).  THE NIGHT SET BACK TEMPERATURE SHALL BE MAINTAINED BY CYCLING THE FAN COIL UNITS

AND TO MAINTAIN ALL SPACES AT 50 DEGREES F (ADJUSTABLE) OR ABOVE.

D. DEMAND LIMIT TOGGLE

1. WHENEVER THE DEMAND LIMIT TOGGLE SWITCH IS ENABLED THE FAN COIL UNITS SPACE TEMPERATURE SET POINT IN COOLING MODE SHALL

BE RE-SET TO 78 DEGREES F (ADJUSTABLE).

A/C CONDENSATE PUMP

RETURN AIR TEMPERATURE SENSOR
(FOR DUCTED UNITS SERVING MULTIPLE
SPACES)

HWS

HWR

(V-1)

N.O.

HOT WATER UNIT HEATER (2-WAY VALVE CONTROL)

A. GENERAL

1. ALL HOT WATER UNIT HEATER CONTROL VALVES SHALL BE NORMALLY OPEN TYPE AND

SHALL FAIL IN THE FULLY OPEN POSITION.

2. ON A FALL IN ROOM TEMPERATURE TO 60 DEGREES F (ADJUSTABLE), THE SPACE

TEMPERATURE SENSOR, T-1, SHALL ENERGIZE UNIT HEATER FANS AND OPEN UNIT

HEATER CONTROL VALVE, V-1, IN SEQUENCE TO MAINTAIN SPACE TEMPERATURE OF 65

DEGREES F (ADJUSTABLE).  THE REVERSE SEQUENCE SHALL OCCUR UPON A RISE IN

SPACE TEMPERATURE ABOVE SET POINT.

3. UNIT HEATER CONTROL VALVE, V-1, SHALL BE FULLY MODULATING.

4. FOR MECHANICAL ROOMS AND SIMILAR NON-FINISHED SPACES SET POINT SHALL BE 50

DEGREES F (ADJUSTABLE).

5. FURNISH AND INSTALL SUPPLY AIR TEMPERATURE SENSOR TO MAINTAIN DISCHARGE AIR

TEMPERATURE.

6. CONTROLS SHALL BE PROVIDED TO DISABLE HEATING SOURCE WHEN AMBIENT OUTDOOR

AIR TEMPERATURE IS GREATER THAN 45 DEGREES F (ADJUSTABLE).
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1.

2.

NOTE:
PROVIDE ADDITIONAL DIGITAL POINTS AS NECESSARY TO ACCOMPLISH THE SEQUENCE

OFOPERATION.
ALL ITEMS IN THE POINTS LIST MUST BE VIEWABLE FROM THE OPERATOR'S TERMINAL.

VENTILATION FAN (VF-1)

D
A

M
P

E
R

 -
 T

W
O

 P
O

S
IT

IO
N

T
O

T
A

L
 R

U
N

 T
IM

E

G
R

A
P

H
IC

 D
IS

P
L
A

Y

GENERAL VENTILATION OF A SPACE FOR HEAT REMOVAL

A. GENERAL

1. WHENEVER THE VENTILATION AIR FAN IS ENERGIZED, ASSOCIATED MOTOR OPERATED DAMPER

(D-1) SHALL BE IN WIDE OPEN POSITION.

2. ALL MOTOR OPERATED DAMPERS, D-1 AND D-2,  SHALL FAIL IN THE CLOSED POSITION

(NORMALLY CLOSED).

B. OPERATION:

1. A SPACE TEMPERATURE SENSOR, T-1, SHALL UPON A RISE IN ROOM TEMPERATURE ABOVE ITS

SET POINT, 85°F, (ADJUSTABLE) SHALL POSITION MOTOR OPERATED DAMPER, D-1, TO THE WIDE

OPEN POSITION.  AN ELECTRIC END SWITCH (OR TIME DELAY) SHALL BE PROVIDED THAT ONCE

THE DAMPER, D-1, IS PROVED WIDE OPEN SHALL ENERGIZE VENTILATION FAN.  VENTILATION FAN

SHALL BE INTERLOCKED WITH INTAKE HOOD OR LOUVER SUCH THAT WHEN VENTILATION FAN IS

ENERGIZED, D-2, SHALL OPEN AND WHEN VENTILATION FAN IS DE-ENERGIZED, D-2, SHALL CLOSE.

VENTILATION FAN SHALL CONTINUE TO OPERATE UNTIL SET POINT TEMPERATURE IS REACHED.

THE REVERSE SEQUENCE SHALL OCCUR UPON A DROP IN SPACE TEMPERATURE BELOW SET

POINT.
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AUX. CONDENSATE OVERFLOW
SAFETY SWITCH

PRIMARY CONDENSATE
OVERFLOW SAFETY SWITCH



INTAKE LOUVER

SPACE

T-1

TEMPERATURE

SENSOR

MOD-1

INTERLOCK W/ MOD-1ENDSWITCH

DP

MOD-2(N.C.) VENT FAN (VF-2) (SUPPLY)

N.O.

MOD-3(N.O.)

FUEL  FIRED DOMESTIC WATER HEATER, COMBUSTION AIR SEQUENCE AND VENTILATION OF BOILER ROOM

A. GENERAL

1. THE FOLLOWING CONTROL SEQUENCE FOR COMBUSTION/VENTILATION AIR CONTROL SPECIFICALLY REFERS TO THE

COMPONENTS FOUND IN THE  BOILER ROOM.

B. VENTILATION:

1. SPACE TEMPERATURE SENSOR, T-1, SHALL UPON A RISE IN ROOM TEMPERATURE ABOVE ITS SETPOINT (85 DEGREES

F, ADJUSTABLE) SHALL POSITION MOTOR OPERATED DAMPER (MOD-2) TO THE WIDE OPEN POSITION. AN ELECTRIC

END SWITCH SHALL BE PROVIDED THAT ONCE THE DAMPER (MOD-2) IS PROVED WIDE OPEN SHALL ALLOW

VENTILATION (VF-1) TO ENERGIZE.  VENTILATION FAN -1 SHALL BE INTERLOCKED WITH RELIEF AIR DAMPER MOD-3

SUCH THAT WHEN VENT FAN -1 IS ENERGIZED MOD-3 SHALL OPEN AND WHEN VENT FAN -1 IS DE-ENERGIZED MOD-3

SHALL CLOSE. VENT FAN-1 SHALL CONTINUE TO OPERATE UNTIL SETPOINT TEMPERATURE IS REACHED. THE

REVERSE SEQUENCE SHALL OCCUR UPON A DROP IN SPACE TEMPERATURE BELOW SETPOINT.

C. COMBUSTION AIR DAMPERS:

1. DOMESTIC HOT WATER HEATER SHALL BE INTERLOCKED TO ITS ASSOCIATED COMBUSTION AIR DAMPER.  MOTOR

OPERATED DAMPER, MOD-1, SHALL OPEN WHEN THE DOMESTIC HOT WATER HEATER BURNER IS ENERGIZED.

2. PROVIDE A DAMPER BLADE POSITION SWITCH OR 10 SECOND TIME DELAY FOR ENERGIZING THE EXISTING WATER

HEATER BURNER TO ENSURE DAMPER IS IN OPEN POSITION BEFORE EXISTING WATER HEATER BURNER IS

ENERGIZED. WHEN EXISTING  WATER HEATER BURNER IS DE-ENERGIZED, ITS ASSOCIATED INTERLOCKED

COMBUSTION AIR DAMPER SHALL RETURN TO THE CLOSED POSITION.

ATC CONTROL SEQUENCE
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NOTE:

1. PROVIDE ADDITIONAL DIGITAL POINTS AS NECESSARY TO ACCOMPLISH THE SPECIFIED SEQUENCE OF OPERATION

DESCRIBED IN THE SPECIFICATIONS.

2. ALL ITEMS IN THE POINTS LIST MUST BE VIEWABLE FROM THE OPERATOR'S TERMINAL.

AUTOMATIC TEMPERATURE CONTROL POINT LIST

VENT FAN (VF-2)

COMBUSTION AIR DAMPER

ELECTRIC RADIANT HEAT PANELS (DDC CONTROLS)

A. GENERAL:

1. THE ELECTRIC RADIANT HEAT PANELS SHALL BE INTERLOCKED WITH REMOTE

TEMPERATURE SENSOR AND CONTROLLED BY CENTRAL MONITORING SYSTEM.

2. THE ATC SUBCONTRACTOR SHALL INSTALL CONTROLS, INTERLOCK WIRING,

TEMPERATURE SENSORS, AND CONTROL WIRING FOR A COMPLETE AND

OPERATIONAL SYSTEM.

3. RADIANT HEATING PANELS SHALL BE TIED INTO THE BMS CONTROL SYSTEM.

HEAT PANELS SHALL BE PROVIDED WITH START/STOP OPTIMIZATION CONTROL.

4. ON A FALL IN SPACE TEMPERATURE TO 65°F (ADJUSTABLE), THE SPACE

TEMPERATURE SENSORS (T-1) SHALL ENERGIZE RADIANT HEAT PANEL.  THE

REVERSE SEQUENCE SHALL OCCUR UPON A RISE IN SPACE TEMPERATURE

ABOVE SET POINT.

5. CONTROLS SHALL BE PROVIDED TO DISABLE HEATING SOURCE WHEN AMBIENT

OUTDOOR AIR TEMPERATURE IS GREATER THAN 45ºF (ADJUSTABLE).

ATC POINTS LIST

HYDRONIC FLOW MEASURING STATIONS WITH REMOTE DISPLAY

A. INTERLOCK ALL HYDRONIC FLOW MEASURING STATIONS WITH THE BMS SYSTEM.

B. CREATE GRAPHIC ON ATC SYSTEM AND RECORD AND DISPLAY ALL FEATURES

INDICATED ON FLOW MEASURING STATION INCLUDING BUT NOT LIMITED TO FLOW RATE.

C. INSTALL REMOTE DISPLAY AND ALL INTERLOCK WIRING BETWEEN INSERTION SENSOR,

REMOTE DISPLAY AND BMS SYSTEM.

ATC CONTROL SEQUENCE

ATC POINTS LIST

DUCT MOUNTED AIR FLOW MONITORING STATION WITH REMOTE READOUT

A. INTERLOCK ALL AIR FLOW MONITORING STATIONS WITH THE BMS.

B. CREATE GRAPHIC ON BMS AND RECORD/DISPLAY ALL INFORMATION INCLUDING AIR

FLOW RATE IN CUBIC FEET PER MINUTE.

C. INSTALL REMOTE DISPLAY AND ALL INTERLOCK WIRING BETWEEN AIR FLOW

MONITORING STATION, REMOTE DISPLAY, AND ATC SYSTEM.

ATC CONTROL SEQUENCE

3
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EXISTING DOMESTIC

WATER HEATER

200,000 Btu/h

200 CFH

GAS PIPING BELOW

GRADE TO CAMPUS GAS

METER (40 PSIG)

GAS PRESSURE REGULATOR #1

(PRESSURE 14" W.C.)

EXISTING GAS PRESSURE REGULATOR

(PRESSURE 10" W.C.)

1-14"

4"

EXISTING GAS TO

KITCHEN EQUIPMENT

281,000 Btu/h

281 CFH

NG

NG

NG

NG

NG

NG

1"

1-14"

1-14"

3"

EXISTING GAS TO

EXISTING ROOFTOP UNITS

1,150,000 Btu/h

1,150 CFH

N
G

2-12"

BOILER-1

1,500,000 Btu/h

1,500 CFH

BOILER-2

1,500,000 Btu/h

1,500 CFH

2"

2"

NG

NG

GAS PIPE THROUGH

EXTERIOR WALL

NG

2-12"

NG DIRT LEG (TYP.)

NATURAL GAS SYSTEM

PIPE SIZES ARE BASED ON 1.0"

W.C. PRESSURE DROP AND 320'

TOTAL EQUIVALENT LENGTH

MANUAL SHUT-OFF VALVES SERVING NEW

BOILERS, SHALL BE INSTALLED NO MORE

THAN 60" ABOVE FINISHED FLOOR (TYP.)

SCALE: NONE

GAS MAIN SHUT-OFF VALVE
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