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M101

HVAC PLAN

HVAC PLAN KEY NOTES:
4" FLUE UP THRU ROOF.1

HVAC PLAN SYMBOL LEGEND

EQUIPMENT TYPE (REFER TO EQUIPMENT SCHEDULE)

EQUIPMENT REFERENCE NUMBER
DIFFUSER/GRILLE TYPE (REFER TO SCHEDULE)

CUBIC FEET PER MINUTE (CFM) / FACE SIZE

SUPPLY DIFFUSER (HATCH INDICATES "NO FLOW ZONE")

RETURN DIFFUSER

SUPPLY DUCTWORK

RETURN DUCTWORK

EXHAUST DUCTWORK

OUTSIDE AIR DUCTWORK

FLEX DUCT

VENT / COMBUSTION AIR

CONDENSATION LINE

REFRIGERANT LINE

TIE INTO EXISTING

THERMOSTAT

BALANCE DAMPER

MOTORIZED DAMPER

CEILING RADIATION DAMPER

FIRE RATED DAMPER

SMOKE DAMPER

T

M
C

F
S

X
#

X
#

HVAC PLAN GENERAL NOTES:

1.  SEE SHEET M501 FOR ADDITIONAL HVAC NOTES, DETAIL, AND SCHEDULES.

HVAC PLAN

SCALE:  3/16" = 1'-0"

4" COMBUSTION AIR INTAKE UP THRU ROOF.2

1

2

TH
1

(MTD @ 12'-6")

40' LENGTH

EXISTING TO REMAIN
(NO WORK THIS AREA)

1

2

TH
1

(MTD @ 12'-6")

40' LENGTH

AHU
1

S1
600

(TIGHT TO BOTTOM
OF CEILING)

R1
16x16

(@ 6" A.F.F.)

L1
8x8

6" OA DOWN
TO RETURN

CU
1

12x10

6" OA

12x10

EF
1

NOTE:
SUPPLY & RETURN SHALL BE
STACKED VERTICALLY. SHOWN
UNSTACKED FOR SAKE OF CLARITY.

6" OA DOWN TO BELOW LANDING,
THEN THRU WALL INTO MECHANICAL
CLOSET BELOW STAIR LANDING

6"
 O

A

1

1
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HVAC DETAILS &
SCHEDULES

HVAC SPECIFICATIONS

1. EQUIPMENT
1.1. ALL EQUIPMENT MUST PROVIDE THE PERFORMANCE SPECIFIED ON PLANS. WHERE SPECIFIC

MAKES & MODELS ARE INDICATED ON PLAN, CONTRACTOR TO PROVIDE MODEL INDICATED
OR APPROVED EQUAL.

1.2. CONTRACTOR TO SUPPLY SUBMITTALS FOR ALL EQUIPMENT FOR REVIEW BY ARCHITECT &
ENGINEER PRIOR TO PURCHASE.

1.3. REFRIGERANT PIPING TO BE ACR COPPER.
2. DUCTWORK

2.1. DUCTWORK TO BE GALVANIZED STEEL, SEAL CLASS B, CONSTRUCTED PER SMACNA
STANDARDS.

2.2. 26 GA. MINIMUM UP TO 16" DUCT, 24 GA. UP TO 20", 22 GA. UP TO 24", 20 GA. UP TO 28", AND 18
GA. UP TO 36".

2.3. DOUBLE WALL TURNING VANES TO BE PROVIDED & INSTALLED AT ALL 90° BENDS & TEES.
2.4. DUCT DIMENSIONS LISTED ARE TO INTERIOR OF DUCT.
2.5. BALANCE DAMPERS MUST BE PROVIDED TO ALLOW ADJUSTMENTS AT EACH AIR TERMINAL.

2.5.1. WHERE BRANCH TAKEOFF IS ACCESSIBLE (ABOVE LAY-IN CEILING OR EXPOSED DUCT),
THE BALANCE DAMPER IS TO BE INSTALLED AT TAKEOFF.

2.5.2. WHERE BRANCH TAKEOFF IS INACCESSIBLE (IN ATTIC OR SOFFIT), THE BALANCE
DAMPER IS TO BE LOCATED SO IT IS ACCESSIBLE FROM FACE OF AIR DEVICE.

2.6. HVAC CONTRACTOR RESPONSIBLE FOR ALL DUCTWORK TRANSITIONS & FITTINGS AS
REQUIRED FOR FINAL CONNECTIONS TO HVAC EQUIPMENT.

3. INSULATION
3.1. DUCTWORK

3.1.1. EXTERNAL DUCT WRAP TO INCLUDE VAPOR BARRIER EQUAL TO 'JOHNS MANVILLE
MICROLITE FSK TYPE 100 (2" THICK)'.

4. WORKMANSHIP
4.1. COORDINATE WITH OTHER TRADES SO THAT HVAC EQUIPMENT & DUCTWORK DOES NOT

BLOCK REQUIRED ACCESS OR CLEARANCE TO OTHER EQUIPMENT.
4.2. ALL HVAC EQUIPMENT IS TO BE INSTALLED PER MANUFACTURER'S PUBLISHED

RECOMMENDATIONS.
4.2.1. ALL EQUIPMENT TO BE INSTALLED LEVEL & PLUMB.

F

DUCT "A" x (CFM "C" / CFM "A") = "C"DUCT "A" x (CFM "B" / CFM "A") = "B"

VOLUME DAMPER (SEE DETAIL)

DUCT "B" / CFM "B"

DUCT "A" / CFM "A"

PROPORTIONAL FITTING

SUPPLY DUCT
TURNED UP

DUCT "C" / CFM "C"

ECCENTRIC TRANSITION (30° MAX.)

FIRE RATED DAMPER

LOCATE ACCESS DOOR
NEAR DAMPER AS INDICATED

ALL TEES, ELBOWS, AND
CHANGES IN DIRECTION
TO HAVE TURNING VANES

45° TAKEOFF (SEE DETAIL) FIRE RATED WALL ASSEMBLY

36
" M

AX
.

SUPPORT STRAPS (1" WIDE MIN.)
MUST NOT DAMAGE OR DEFORM DUCT

SUPPLY DIFFUSER (SEE DETAIL)

FLEXIBLE DUCTWORK
· 8ft MAX. LENGTH
· 1/2" PER FOOT OF SUPPORT SPACING
· MINIMUM INSIDE BEND RADIUS = DUCT Ø

TYPICAL DUCTWORK DETAIL

90° ELBOW
(SUPPLY / RETURN)

"T" BRANCH
(SUPPLY / RETURN)

"T" BRANCH
(SUPPLY)

"T" BRANCH
(SUPPLY)

TYPICAL DUCTWORK FITTINGS DETAIL

VOLUME DAMPER (TYP.)

TURNING VANES (TYP.)

1

1
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E501

ELECTRICAL DETAILS
& SCHEDULES

ELECTRICAL SPECIFICATIONS

1. GENERAL
1.1. THE ENTIRE ELECTRICAL SYSTEM SHALL BE CONTINUOUSLY GROUNDED.  EVERY BRANCH

CONDUIT SHALL INCLUDE A GREEN GROUND CONDUCTOR SIZED PER NEC.
1.2. PROVIDE UPDATED TYPEWRITTEN PANEL SCHEDULE FOR EACH PANEL.
1.3. ALL WIRING MUST BE DONE IN ACCORDANCE WITH MU PLANNING, DESIGN &

CONSTRUCTION GUIDELINES.
2. MATERIALS

2.1. CONDUIT & CONDUCTORS
2.1.1. ALL CONDUCTORS SIZES INDICATED ON PLANS ARE COPPER UNLESS NOTED

OTHERWISE.
2.1.2. ABOVE GRADE CONDUCTORS SHALL BE THHN COPPER.
2.1.3. MINIMUM CONDUCTOR SIZE SHALL BE #12 UNLESS NOTED OTHERWISE.  120V, 20 AMP

CIRCUITS WITH CONDUCTOR LENGTH GREATER THAN 100' SHALL BE MINIMUM #10.
ELECTRICAL CONTRACTOR IS RESPONSIBLE FOR MEASURING ACTUAL CONDUCTOR
LENGTH AND INCREASING CONDUCTOR SIZE TO COMPENSATE FOR VOLTAGE DROP AS
REQUIRED BY NEC.

2.1.4. ALL WIRING SHALL BE RUN IN MINIMUM 3 4" EMT CONDUIT. CONTRACTOR MAY USE MC
FOR LIGHTING WHIPS THAT ARE 5' OR LESS.

2.1.5. DATA JUNCTION BOXES MAY NOT BE DAISY CHAINED.
2.1.6. CONDUIT FOR DATA SHALL BE MINIMUM 11

4" EMT.
2.2. DEVICES

2.2.1. CONTRACTOR TO PROVIDE J-BOXES, COVER PLATES, AND ANY ACCESSORIES REQUIRED
TO PROVIDE A COMPLETE SYSTEM.  SEE ARCHITECTURAL PLANS FOR DEVICE COLORS.

2.2.1. DUPLEX RECEPTACLES SHALL BE COMMERCIAL GRADE, 20 AMP.

CONCRETE-ENCASED
ELECTRODE
(REQUIRED)

BOND OTHER PIPING
SYSTEMS & STRUCTURAL

STEEL PER NEC 250.104

BONDING JUMPER
SIZE PER RISER

GROUNDING ELECTRODE
CONDUCTOR - #4

NEW WALL MOUNTED GROUNDING BAR
COPPER BUS BAR (1 4" x 4" x 16")

w/ INSULATORS & MOUNTING BRACKETS
BURNDY# BBB14416H GROUND BAR

ALL CONNECTIONS SHALL BE 2-HOLE
LONG BARREL CONNECTION LUGS

GROUNDING
BUS

NEUTRAL

EXISTING SERVICE ENTRANCE EQUIPMENT

WATER PIPE
(REQUIRED)

WITHIN 5'-0" OF ENTRANCE INTO BUILDING
METAL WATER PIPE A

MIN. OF 10ft BELOW GRADE

GROUND ROD
(REQUIRED)

5
8"Ø GROUND ROD

MIN. 8'-0" LONG

TYPICAL GROUNDING & BONDING DETAIL

#6

TO WIRE MESH /
REBAR IN FLOOR.

EQUIPOTENTIAL TO
GROUND PLANE

#6

'P'
NEW

120/208V, 1-PH
200 AMP, 42 CKT

NEMA 3R
 MLO PANEL

NEW 2" RIGID CONDUIT WITH (3) #3/O
COPPER & (1) #6 COPPER EQ. GRD.

ELECTRIC RISER

M

EXISTING BOONE
ELECTRIC METER
(90000225)

EXISTING
OVERHEAD POLE

EXISTING
OVERHEAD POLE

EXISTING
OVERHEAD POLE

OVERHEAD TO BARN 'B'OVERHEAD TO BARN 'A'

OVERHEAD TO BARN 'C'

EXISTING
120/240V, 1-PH

200 AMP
FUSED

DISCONNECT

EXISTING 2" UNDERGROUND PVC
CONDUIT WITH (3) #3/O COPPER

INSTALL NEW LABEL STATING:
"MAIN DISCONNECT FOR CREED BARN"

CREED BARN

EXISTING
120/208V, 1-PH

30 CKT 225 MCB
PANEL TO
REMAIN

INSTALL NEW LABEL
STATING:  "P1"

NEW 1" CONDUIT WITH (3) #6
COPPER & (1) #8 COPPER EQ. GRD.

NOTE:
CONTRACTOR SHALL PROVIDE ARC FLASH ANALYSIS FOR
PANELS LOCATED IN CREED BARN & BARNS 'A', 'B', 'C', & 'D'.EXISTING GROUNDING

TO REMAIN

DEMOLISH EXISTING LB &
CONDUCTORS FEEDING PANEL 'P1'

BACK TO FUSED DISCONNECT

1 ADDENDUM #1 03 - 26 - 2024

1

REBAR BONDING CLAMP DETAIL

TYPICAL CONCRETE
REINFORCING

BONDING CLAMP
PER SPECIFICATIONS

BONDING WIRE FROM ALL METALLIC
OBJECTS THAT ANIMAL MAY CONTACT

AGRICULTURAL EQUIPOTENTIAL PLANE GROUNDING DETAIL

STRUCTURAL REBAR

ELECTRICALLY CONTINUOUS
FLOOR REINFORCING WIRE MESH

REBAR STUBBED UP ABOVE FLOOR FOR
EQUIPOTENTIAL PLANE CONNECTION TO

BUILDING GROUNDING ELECTRODE
ANY METAL PARTS, PIPE, CONDUIT, ETC
WITHIN ANIMAL CONTACT. #8 BARE COPPER

SERVICE ENTRANCE GROUNDING
ELECTRODE SYSTEM

GROUNDING BUS
& ENCLOSURE

CONDUCTORS #8 SOLID
INSULATED COPPER

AGRICULTURAL EQUIPOTENTIAL PLANE BONDING & GROUND GENERAL NOTES:
1. BUILDING SHALL BE PROVIDED WITH AN EQUIPOTENTIAL PLANE & ALL

REQUIRED BONDING FOR ANIMAL CONFINEMENT AREAS WITHIN BUILDING.
EQUIPOTENTIAL PLANE SHALL MEET ALL REQUIREMENTS AS DICTATED IN
NEC ARTICLE 547.

2. EMBEDDED IN CONCRETE REINFORCING WIRE MESH NO SMALLER THAN #10
GAUGE FORMING A CONTINUOUS GRID. THE GRID COVERAGE SHALL
ENCOMPASS ALL STRUCTURAL CONCRETE FOR THE NEW ADDITION.
REFERENCE STRUCTURAL DRAWINGS / SPECIFICATIONS FOR ADDITIONAL
INFORMATION.

3. SYSTEM OF REINFORCEMENT SHALL BE ELECTRICALLY CONTINUOUS.
TWISTED STEEL TIE WIRE CONNECTING ALL WIRE MESH SHALL BE USED TO
BOND ALL COMPONENTS OF THE GRID TOGETHER IN THE CONCRETE. TIE
WIRES SHALL BE MADE TIGHT & SHALL BE INSPECTED TO BE AS SUCH PRIOR
TO CONCRETE POUR.

4. THE REINFORCING & STEEL TIE WIRE SHALL BE BY CONCRETE CONTRACTOR.
5. TIE WIRES SHALL ONLY BE USED TO BOND THE WIRE MESH GRID TOGETHER &

SHALL NOT BE USED TO BOND OTHER METAL COMPONENTS.
6. ELECTRICAL CONTRACTOR SHALL BOND ALL OTHER METAL COMPONENTS IN

WHICH ANIMALS MAY COME IN CONTACT WITH, INCLUDING BUT NOT LIMITED
TO, METALLIC PIPING, METAL GRATES, STALLS, GATES & ASSOCIATED
SUPPORTS USING MINIMUM #8 SOLID COPPER CONDUCTOR BACK TO THE
REINFORCING IN THE CONCRETE. BONDS SHALL BE BY PRESSURE
CONNECTORS OR BRASS OR COPPER CLAMPS OR EQUALLY SUBSTANTIAL
APPROVED METHOD. IT IS IMPORTANT THAT THE EQUIPOTENTIAL GROUNDING
SYSTEM BE INSPECTED ONCE THESE BONDS ARE MADE, BUT BEFORE THE
CONCRETE IS POURED.

7. ALL METAL COMPONENTS IN THE BUILDING THAT THE ANIMAL COULD COME
IN CONTACT WITH INCLUDING THE REINFORCING IN THE CONCRETE SLAB
SHALL BE ELECTRICALLY CONTINUOUS & CONNECTED BACK TO THE
ELECTRICAL SERVICE GROUNDING ELECTRODE SYSTEM.

8. A PIECE OF STRUCTURAL REBAR SHALL BE EXPOSED UP THROUGH THE SLAB
AT THE ELECTRICAL SERVICE ENTRANCE FOR BONDING BETWEEN
EQUIPOTENTIAL PLANE SYSTEM & BUILDING GROUNDING ELECTRODE
SYSTEM AT SERVICE ENTRANCE. THE EXACT LOCATION IN WHICH REBAR IS
TO BE STUBBED UP SHALL BE FULLY COORDINATED BETWEEN ELECTRICAL
CONTRACTOR & CONCRETE CONTRACTOR.

JeremyPatrick
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P501

PLUMBING DETAILS &
SCHEDULES

CENTERLINE
OF HORIZONTAL
DRAIN PIPE

DRY VENTS TO CONNECT
ABOVE CENTERLINE AS SHOWN

DRY VENT DETAIL

REFER TO ARCHITECTURAL
/ STRUCTURAL DRAWINGS FOR

ROOF CONSTRUCTION ASSEMBLY SEE PLANS FOR PIPE SIZING

ROOF INSULATION

ADJUSTABLE STAINLESS STEEL
CLAMPS / SCREWS (TYP.)

PATE OR EQUAL
SPUN ALUMINUM BASE
SET IN MASTIC / SEAL

SANITARY VENT PIPING
(TERMINATE A MIN. OF 24" ABOVE ROOF)

PATE OR EQUAL
STEPPED POLYVINYLCHLORIDE BOOT
CLAMPED TO BASE

SANITARY VENT THRU ROOF DETAIL

EXP

WATER HEATER DETAIL

WATER
HEATER

HEAT TRAP

FLOW >

PRESSURE
TEMPERATURE
RELIEF VALVE

RELIEF DISCHARGE PIPE

DISCHARGE PIPE INTO
INDIRECT CONNECTION

AT FLOOR DRAIN

2"

HW

CW

WATER HEATER PAN
24 GA. (MINIMUM), 1 1 2" DEEP (MINIMUM)

WATER
HEATER

SUSPENDED WATER HEATER DETAIL

WALL MOUNTED
SUSPENDED WATER
HEATER PLATFORM
W/ DRAIN PAN &
PVC DRAIN FITTINGDISCHARGE

TO MOP SINK

MOP SINK

1. GENERAL
1.1. PLUMBING CONTRACTOR IS RESPONSIBLE TO PROVIDE ALL ESCUTCHEONS, 1 4 TURN STOPS,

P-TRAPS, AND SUPPLY LINES TO PROVIDE A COMPLETE SYSTEM AT EACH FIXTURE
INDICATED ON PLANS UNLESS NOTED OTHERWISE.

2. SANITARY
2.1. BELOW AND ABOVE GRADE WASTE AND VENT PIPING IN BUILDING TO BE SOLID CORE SCH.

40 PVC DWV.
2.2. NO PIPE SMALLER THAN 2" BELOW GRADE.
2.3. WASTE AND VENT PIPING IN PLENUMS TO BE CAST IRON.
2.4. ALL VENT PIPE TERMINATIONS ARE TO BE LOCATED EITHER 10' HORIZONTALLY OR 3' ABOVE

MECHANICAL AIR INTAKE LOCATIONS.
3. DOMESTIC WATER

3.1. DOMESTIC WATER PIPING TO BE COPPER.
3.2. COPPER WATER PIPING BELOW GRADE SHALL BE CTS POLY. THERE SHALL BE NO JOINTS IN

WATER PIPING LOCATED BENEATH BUILDING SLAB.
3.3. COPPER WATER PIPING ABOVE GRADE SHALL BE TYPE "L".
3.4. PROVIDE WATER HAMMER ARRESTORS AT ALL QUICK-CLOSE VALVES.  FIXTURES

REQUIRING WATER HAMMER ARRESTORS INCLUDE BUT ARE NOT LIMITED TO FLUSH
VALVES, SENSOR FAUCETS, AND WASHING MACHINE BOXES.  AIR CHAMBERS ARE NOT
ACCEPTABLE.

3.5. DOMESTIC WATER PIPING INSULATION
3.5.1. ALL HW PIPING SHALL BE INSULATED WITH PLENUM RATED CLOSED CELL

ELASTOMERIC INSULATION.  FOR PIPING LESS THAN 11
2", INSULATION THICKNESS TO

BE 1".  FOR PIPING 11
2" OR GREATER, INSULATION THICKNESS SHALL BE 11

2".
3.5.2. CW COPPER PIPING TO INSULATED WITH 1 2" PLENUM RATED CLOSED CELL

ELASTOMERIC INSULATION.

PLUMBING SPECIFICATIONS

GAS RISER

TH
1

(80 KBTU)

TH
1

(80 KBTU)

1" GAS 11
4" GAS

EXISTING
GAS METER

EX
IS

TI
NG

 3 4" 
GA

S

G

PIPING SCHEMATIC

FLOOR

MEZZANINE

CEILING

COLD WATER
SUPPLY

BALL VALVE

4" SPOOL
PIECE

11
2" NST THREADS

11
2" PIPE

11 4" 
GA

S

TIE EXISTING 3 4" GAS
BACK INTO NEW 2" GAS

NEW 2" GAS LINE
FROM METER

TO HOSE REEL

WH

MS

BALL VALVE IN WALL, PROVIDE ACCESS
PANEL & LABEL "MAIN SHUT-OFF"

TO SINK

11
2" HOSE CONNECTION

1-1/2" HOSE CONNECTION DETAIL

COLD WATER
SUPPLY

BALL VALVE IN WALL, PROVIDE ACCESS
PANEL & LABEL "HOSE REEL SHUT-OFF"

W
AL

L
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