MECHANICAL ABBREVIATIONS

AFF
AC
AHU
AS
ATC.

B
B.AS.

CAF
CC
CFM
CHLR
CHP
CONV
CT
Cu
CUH
cv
CwpP

DB
DFU
DIA
DN
DPR
DS

EAT
EF

EG
ET.C.
EVR
EWT
EXH
EXIST

FF
FPM
FT
FTR
FU

GAL
GFRH
GR

H

HC
HD
HP
HHP
HTG
HVAC
HWP
HX

ABOVE FINISH FLOOR

AIR COMPRESSOR

AIR HANDLING UNIT

AIR SEPARATOR

ARCHITECTURAL TRADES CONTRACTOR

BOILER
BUILDING AUTOMATION SYSTEM

COMBUSTION AIR FAN
COOLING COIL

CUBIC FEET PER MINUTE
CHILLER

CONSOLE HEAT PUMP
CONVECTOR
COOLING TOWER
CONDENSING UNIT
CABINET UNIT HEATER
CONTROL VALVE
CHILLED WATER PUMP

DRY BULB
DUCT FURNACE
DIAMETER
DOWN

DAMPER

DUCT SILENCER

ENTERING AIR TEMPERATURE
EXHAUST FAN

EXHAUST GRILLE

ELECTRICAL TRADES CONTRACTOR
EVAPORATOR

ENTERING WATER TEMPERATURE
EXHAUST

EXISTING

FINISH FLOOR

FEET PER MINUTE

FEET

FINNED TUBE RADIATION
FURNACE

GALLON
GAS FIRED RADIANT HEATER
GRILLE

HUMIDIFIER
HEATING COIL

HEAD (FT)

HORSE POWER

HORIZONTAL HEAT PUMP

HEATING

HEATING, VENTILATION, & AIR CONDITIONING
HEATING WATER PUMP

HEAT EXCHANGER

ID
L.E.
IAH
LAT

LH
LWT

MAX
MBH
MIN
M.T.C.

N.C.
NFPA
NTS

PCR
PD

RCP
REQD
RG
RH
RLH
RTU

SD

SF

SG

SH

SM
SQ.FT.
SST
STR

TC

TCL
T&P
TYP

UH
VAV
VRH
FPVAV
V.F.D

ZD

MECHANICAL SYMBOLS LEGEND

HVAC DUCTWORK SYMBOLS
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SUPPLY AIR DUCT RISER

RETURN AIR DUCT RISER

OUTSIDE AIR DUCT RISER (AS NOTED)

EXHAUST AIR DUCT

INSULATED DUCTWORK (AS NOTED)

SUPPLY AIR DIFFUSER (SQUARE)

SUPPLY AIR DIFFUSER (INLINE)

TURNING VANES

SURFACE MTD. GRILLE

SUPPLY AIR DIFFUSER (ROUND)

90° TEE W/45° APPROACH

CONICAL TAKE-OFF

CONICAL TAKE-OFF W/ DAMPER
BALANCE DAMPER

RETURN AIR DUCT BOOT
ECCENTRIC REDUCER
CONCENTRIC REDUCER

VERTICAL FIRE DAMPER

EXISTING VERTICAL FIRE DAMPER
HORIZONTAL FIRE DAMPER
EXISTING HORIZONTAL FIRE DAMPER
VERTICAL SMOKE DAMPER
HORIZONTAL SMOKE DAMPER
VERTICAL FIRE / SMOKE DAMPER
HORIZONTAL FIRE / SMOKE DAMPER

DUCT SMOKE DETECTOR, INSTALLED BY M.T.C,,
PROVIDED & WIRED BY E.T.C.

UNIT HEATER

CEILING EXHAUST FAN

ROOF MOUNTED EXHAUST FAN
DEMOLITION

INSIDE DIAMETER
INVERT ELEVATION
INTAKE HOOD

LEAVING AIR TEMPERATURE
LATENT HEAT (MBH)
LEAVING WATER TEMPERATURE

MAXIMUM

BTU PER HOUR (THOUSAND)
MINIMUM

MECHANICAL TRADES CONTRACTOR

NOISE CRITERIA
NATIONAL FIRE PROTECTION ASSOCIATION
NOT TO SCALE

PUMP
PUMPED CONDENSATE RETURN
PRESSURE DROP

RADIANT CEILING PANEL
REQUIRED

RETURN GRILLE
RELATIVE HUMIDITY
RELIEF HOOD

ROOF TOP UNIT

SUPPLY DIFFUSER

SUPPLY FAN

SUPPLY GRILLE

SENSIBLE HEAT (MBH)

SHEET METAL

SQUARE FEET

SATURATED SUCTION TEMPERATURE
STRAINER

TOTAL COOLING (MBH)

TEMPERATURE CONTROL

TEMPERATURE & PRESSURE RELIEF VALVE
TYPICAL

UNIT HEATER

VARIABLE AIR VOLUME BOX

VARIABLE AIR VOLUME REHEAT BOX

FAN POWERED VARIABLE AIR VOLUME BOX
VARIABLE FREQUENCY DRIVE

ZONE DAMPER
EXISTING ITEM (EXISTING SUPPLY AIR DUCT)

ITEM
EXISTING

HVAC DUCTWORK & DIFFUSER TAGS

SD-1 | 250
3

TAG CFM
NECK | REMARKS
SIZE

MISCELLANEOUS NOTES

S
Q
S
&

POINT OF CONNECTION BETWEEN NEW AND
EXISTING

POINT OF EXISTING TO REMAIN AND EXISTING
TO BE REMOVED

INDICATES PLAN NOTE

INDICATES DEMOLITION NOTE

DETAIL BUBBLE

DETAIL NUMBER
PAGE LOCATION INDICATES

DIRECTION OF DETAIL SECTION

GENERAL HVAC NOTES

1.

10.

1.

12.

13.

14.

15.

ALL WORK SHALL CONFORM TO MICHIGAN MECHANICAL CODE,
LATEST APPLICABLE EDITION.

LOCATE EXHAUST OUTLETS OF VENTILATION SYSTEMS,
COMBUSTION EQUIPMENT STACKS & PLUMBING VENTS AT
LEAST 10 FEET FROM OUTDOOR AIR INTAKES.

INSTALL ALL EQUIPMENT, MATERIALS, AND ACCESSORIES PER
MANUFACTURERS WRITTEN INSTRUCTIONS.

BOTTOM OF EQUIPMENT ON ROOF SHALL BE A MINIMUM OF 12"
ABOVE ROOF MEMBRANE. CONTRACTOR SHALL COORDINATE
ASSOCIATED ROOF CURB HEIGHT AS REQUIRED.

PROVIDE BALANCE DAMPERS FOR EACH DIFFUSER/GRILLE
AND BRANCH DUCT.

MAXIMUM LENGTH OF FLEXIBLE DUCT TO AIR TERMINAL
DEVICES SHALL NOT EXCEED 6'-0" IN LENGTH WITH A MAXIMUM
OF ONE 90° TURN AND SHALL BE INSULATED. ELBOWS SHALL
BE MIN. 1.5 RADIUS. CONNECTIONS TO TERMINAL DEVICES
SHALL BE BANDED AND TAPED.

FIRE DAMPERS & COMBINATION FIRE/SMOKE DAMPERS SHALL
MATCH RATING OF WALL. UNLESS NOTED OTHERWISE.

COORDINATE LOUVER SIZES WITH ARCHITECTURAL TRADES
PRIOR TO CONSTRUCTION.

CONTRACTOR SHALL COORDINATE ALL WORK WITH OTHER
DISCIPLINES PRIOR TO CONSTRUCTION TO AVOID CONFLICTS.

OFFSET PIPING TO ACCOMMODATE LARGE DUCTWORK.

THE CONTRACTOR SHALL FIELD VERIFY THE SIZES, LOCATION,
ELEVATIONS, AND DETAILS OF ALL EXISTING CONDITIONS
THAT MAY AFFECT THE WORK.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING
THE INTEGRITY OF ALL EQUIPMENT AND MATERIALS IN A "NEW"
CONDITION DURING CONSTRUCTION.

ALL WORK SHALL BE PERFORMED BY LICENSED
CONTRACTORS AND SUBCONTRACTORS AS REQUIRED BY
LAW.

CONTRACTOR SHALL USE LOW PRESSURE LOSS DUCT
FITTINGS IN ACCORDANCE WITH SMACNA. (WYES, RADIUSED
OR VANED TEES, ETC.) DUCTWORK SHALL BE GALVANIZED
SHEET METAL, MIN. 26 GA.

ALL DUCT DIMENSIONS SHOWN ARE INSIDE CLEAR DIMENSION.
INCREASE DUCT SIZE FOR LINING.

16.  CONSTRUCT ALL TRANSFER DUCTS W/ 1-INCH THICK LINING.
HVAC PIPING

—— CWS —— CHILLED WATER SUPPLY

—— CWR —— CHILLED WATER RETURN
——CD——CONDENSATE DRAIN
——CS—— CONDENSER WATER SUPPLY
——CR—— CONDENSER WATER RETURN
—— CTS—— COOLING TOWER WATER SUPPLY
—— CTR —— COOLING TOWER WATER RETURN
——DX——DIRECT EXPANSION

——HPS —— HEAT PUMP WATER SUPPLY
——HPR —— HEAT PUMP WATER RETURN
——HS—— HEATING WATER SUPPLY
——HR —— HEATING WATER RETURN
—LP —— PROPANE

HVAC DUCTWORK

——SA—— SUPPLY AR DUCT

— X-SA —— EXIST SUPPLY AIR DUCT
———RA=——RETURN AIR DUCT

— X-RA —— EXIST RETURN AIR DUCT
——OA—— OUTSIDE AIR DUCT

— X-OA —— EXIST OUTSIDE AIR DUCT
——EA—— EXHAUST AIRDUCT

—— X-EA —— EXIST EXHAUST AIR DUCT

20.

21.

22.

23.

24.

25.

26.

27.

28.

ALL EXPOSED ROUND DUCTWORK SHALL BE SPIRAL.

ALL EXTERNALLY ISOLATED HVAC EQUIPMENT SHALL HAVE
FLEXIBLE DUCT CONNECTORS.

ALL CONDENSATE DRAIN PIPING SET @ MIN. 1% SLOPE.

ALL CONDENSATE DRAIN PIPING TO TERMINATE TO DRAIN VIA
AIR GAP.

IF THERE IS CONFLICTING INFORMATION IN THE PLANS OR
SPECIFICATIONS THE MORE STRINGENT AND GREATER COST
ITEM SHALL BE USED.

DRAWINGS INDICATE REQUIRED SIZES AND POINTS OF

TERMINATION OF PIPES AND DUCTS AND SUGGESTED ROUTES.

IT IS NOT INTENTION OF DRAWINGS TO INDICATE ALL
NECESSARY OFFSETS. INSTALL WORK IN MANNER TO
CONFORM TO STRUCTURE, AVOID OBSTRUCTIONS, PRESERVE
HEADROOM AND KEEP OPENINGS AND PASSAGEWAYS CLEAR.
DO NOT SCALE FROM DRAWINGS.

ANY INFORMATION FOUND ON THE DRAWINGS AND NOT IN THE
SPECIFICATIONS, OR FOUND IN SPECIFICATIONS AND NOT IN
THE DRAWINGS, SHALL BE CONSTRUED AS TO BE INCLUDED IN
BOTH THE SPECIFICATIONS AND THE DRAWINGS. ANY
CONFLICT BETWEEN THE PLANS AND THE SPECIFICATIONS
WILL BE INTERPRETED BY THE ARCHITECT. IN THE EVENT OF
CONFLICT, FOR THE PURPOSE OF BIDDING, THE CONTRACTOR
SHALL PRESUME THE MOST EXPENSIVE COMBINATION OF
QUALITY AND QUANTITY OF WORK SHALL PREVAIL.

PERFORM WORK IN ACCORDANCE WITH THE LATEST EDITIONS,
REVISIONS, AMENDMENTS, OR SUPPLEMENTS OF APPLICABLE
STATUTES, ORDINANCES, CODES OR REGULATIONS OF
FEDERAL, STATE, AND LOCAL AUTHORITIES HAVING
JURISDICTION IN EFFECT ON THE DATE BIDS ARE RECEIVED.

WHERE APPROVED STANDARDS HAVE BEEN ESTABLISHED BY
OSHA, UNDERWRITERS, LABORATORIES, AMERICAN CODES,
ASA, ASHRAE, ARI, NEC, STATE FIRE INSURANCE REGULATION
BODY, NFPA OR OTHERS, THESE STANDARDS SHALL BE
FOLLOWED WHETHER OR NOT INDICATED ON THE DRAWING
AND SPECIFICATIONS.

COORDINATE WITH ARCHITECTURAL AND STRUCTURAL
DRAWINGS FOR EXACT LOCATION OF ROOF TOP EQUIPMENT.

DUCTWORK SHALL BE ACOUSTICALLY LINED WITHIN 10 FT OF
THE INTAKE AND/OR DISCHARGE OF A FAN.

DUCT/PIPING LAYOUT IS SCHEMATIC. EXACT LOCATION OF
DUCT/PIPING AND EQUIPMENT SHALL BE COORDINATED WITH
BUILDING STRUCTURE, EQUIPMENT FURNISHED,
ARCHITECTURAL DRAWINGS, AND ALL OTHER TRADES PRIOR

HVAC PIPING VALVES

——b>d——  GATEVALVE
——k——  GASCOCK

——&——  CHECKVALVE
———@—— BALANCE COCK

———&—— CIRCUIT SETTER
— & TWO-WAY CONTROL VALVE

—@— THREE-WAY CONTROL VALVE

—>¢——  GLOBE VALVE

—  p———  BALLVALVE
— dk——  SOLENOID VALVE
— @ EXPANSION VALVE WITH

THERMOSTATIC BULB

— i PLUG VALVE

——b——  BUTTERFLY VALVE

—%—— RELIEF VALVE

— 5 HOSE & DRAIN END VALVE
— 4 PRESSURE RELIEF VALVE

—%——  PRESSURE REDUCING VALVE
——N—— TRIPLE DUTY VALVE
——O—— GAS PRESSURE REGULATOR

N STRAINER (BLOW-OFF)

TEMPERATURE CONTROL SYMBOLS

THERMOSTAT

ROOM SENSOR

HUMIDISTAT

PRESSURE GAUGE

DAMPER (ELECTRIC OPERATION)
DAMPER (PNEUMATIC OPERATION)
DAMPER BLADES

SICICICICNC)

29.

30.

31

32.

33.

34.

35.

36.

TO INSTALLATION. ANY CONTRACTOR INSTALLING WORK
WITHOUT PRIOR COORDINATION SHALL RELOCATE HIS WORK
AT HIS EXPENSE TO ALLOW PROPER INSTALLATION OF ANY
AND ALL TRADES WORK.

UNLESS OTHERWISE NOTED, ALL DUCT/PIPING SHALL BE
CONCEALED WHEREVER POSSIBLE. PROVIDE CHROME
ESCUTCHEON OR ALUMINUM DUCT COLLAR AT EACH
PENETRATION OF A FINISHED SURFACE.

DUCT/PIPING SHALL NOT BE RUN ABOVE ELECTRICAL GEAR IN
THE SERVICE SPACE REQUIRED BY THE NATIONAL ELECTRICAL
CODE.

ANY ADDITIONAL LOW VOLTAGE CONTROL WIRING THAT IS
REQUIRED SHALL BE PROVIDED BY THE HVAC CONTRACTOR.
CONTROL WIRING SHALL BE RUN IN CONDUIT IF REQUIRED BY
LOCAL CODES OR THE SPECIFICATIONS. POWER SHALL BE
PROVIDED BY THE ELECTRICAL CONTRACTOR.

PROVIDE TRAP FOR CONDENSATION DRAIN LINES.

PROVIDE VIBRATION ISOLATION AT EACH CONNECTION TO A
MOTORIZED PIECE OF EQUIPMENT BY THE HVAC
CONTRACTOR.

MOUNT THERMOSTAT/SENSORS AT 48" AFF UNLESS NOTED
OTHERWISE.

THE HVAC CONTRACTOR SHALL CLOSELY COORDINATE AIR
DEVICE AND DUCTWORK LOCATIONS WITH REFLECTED
CEILING AND STRUCTURAL PLANS.

CONTRACTOR SHALL PROVIDE SEPARATE PRICES FOR
PHASE-1 AND PHASE-2 SCOPES.

HVAC PIPING SYMBOLS

———— FLOWDIRECTION

— PIPING DROP

—0 PIPING RISE

—+=+—— INLINE PIPING DROP

——+O+——  INLINE PIPING RISE
— 4 PIPING TEE

L PIPING ELBOW

] THERMOMETER
—iIC— Puwp
——1fi—— UNION
———— PIPEANCHOR
—— = PIPEGUIDE
BACK FLOW PREVENTER
1 PIPECAP

— PIPE BREAK
——T—— THERMOMETER WELL

EXPANSION LOOP
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GENERAL NOTES

1. ALL ASSOCIATED ENERGY RECOVERY VENTILATOR
DUCTWORK SHALL BE INSULATED.
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@ FIRST FLOOR PLAN - HVAC NEW - PHASE 1

10 20

SCALE: 1/8" = 1-0"

HVAC KEY NOTES

@ INSTALL SUPPLY DIFFUSER ON A 22.5° ANGLE DOWN.

@ INSTALL SUPPLY DIFFUSER ON A 45° ANGLE DOWN.

@ INSTALL DUCTWORK TO MAINTAIN THE BOTTOM OF DUCT 14' AFF.

@ INSTALL DUCTWORK TO MAINTAIN THE BOTTOM OF DUCT 9' AFF.

@ INSTALL WATER SOURCE HEAT PUMP ON 4" CONCRETE PAD AT
LOCATION SHOWN. LINE THE FIRST 10" OF SUPPLY AND RETURN
DUCTWORK.
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SNOW MELT ZONE #8
AREA =171 FT?
# OF CIRCUITS =1

MOISTURE/TEMPERATURE

SNOWMELT SLAB SENSOR —

IN-FLOOR HEAT ZONE #6
AREA =912 FT?
#OF CIRCUITS =4

TOTAL 1/2" TUBING = 1,100 FT

FLOW RATE = 3.13 GPM
HEAD LOSS =5 FT

BTU LOAD = 22,800 BTU
EWT = 130°F

LWT = 110°F

TUBE SPACING = 12"
40% PROP. GLYCOL

7

SNOW MELT ZONE #4
AREA =467 FT?

#OF CIRCUITS =3
TOTAL 5/8" TUBING =745 FT
FLOW RATE = 5.63 GPM
HEAD LOSS =9.9 FT
BTU LOAD = 69,569 BTU
EWT = 130°F

LWT =100°F

TUBE SPACING = 9"
40% PROP. GLYCOL

SNOW MELT ZONE #3

AREA = 320 FT?

#OF CIRCUITS =2

TOTAL 5/8" TUBING = 520 FT
FLOW RATE = 3.99 GPM
HEAD LOSS = 11.5 FT

BTU LOAD = 49,365 BTU

EWT = 130°F
LWT = 100°F

TUBE SPACING = 9"
40% PROP. GLYCOL

TOTAL 5/8" TUBING = 285 FT
FLOW RATE = 2.18 GPM
HEAD LOSS =139 FT

BTU LOAD = 27,021 BTU
EWT = 130°F

LWT = 100°F

TUBE SPACING = 9"

40% PROP. GLYCOL —

O

IN-FLOOR HEAT ZONE #3
AREA =912 FT?
#OF CIRCUITS =4

FLOW RATE = 3.13 GPM
HEAD LOSS =5FT

BTU LOAD = 22,800 BTU
EWT = 130°F

LWT = 110°F

TUBE SPACING = 12"
40% PROP. GLYCOL

TOTAL 1/2" TUBING = 1,100 FT ¥
\ N

—tr

X X X X

o

.

SNOW MELT ZONE #9
AREA =30 FT?
# OF CIRCUITS =1

TOTAL 5/8" TUBING = 115 FT
FLOW RATE =0.41 GPM

HEAD LOSS=0.3 FT
BTU LOAD = 5,092 BTU
EWT = 130°F

LWT = 100°F
TUBE SPACING = 9" /
40% PROP. GLYCOL

\\

IN-FLOOR HEAT ZONE #5
AREA =922 FT?

#OF CIRCUITS =4
TOTAL 1/2" TUBING = 1,100 FT
FLOW RATE = 3.16 GPM
HEAD LOSS =5 FT

BTU LOAD = 23,050 BTU
EWT = 130°F

LWT = 110°F

TUBE SPACING = 12"
40% PROP. GLYCOL

IN-FLOOR HEAT ZONE #4

AREA =917 FT?

# OF CIRCUITS = 4
TOTAL 1/2" TUBING = 1,100 FT
(4 FLOW RATE = 3.14 GPM 4
 HEAD LOSS = 5 FT 7
BTU LOAD = 22,925 BTU

2054
Va'va

8

V4 s

&
7 P AWA

e

AN

IRK

XX
0.8.9.
LN AVAVL Y. TAA

12008

&y

IN-FLOOR HEAT ZONE #2
AREA = 1,868 FT?

#OF CIRCUITS =7

TOTAL 1/2" TUBING = 2,100 FT
FLOW RATE = 6.41 GPM

HEAD LOSS =7.5FT

BTU LOAD = 46,700 BTU

EWT = 130°F

LWT = 110°F

TUBE SPACING = 12"
40% PROP. GLYCOL

EWT = 130°F

LWT = 110°F
TUBE SPACING = 12"
40% PROP. GLYCOL

IN

AR
ARNRANGRNN \\-
NS

NN

- '\\ AREA =378 FT?

~\ # OF CIRCUITS =2

_ '\\ TOTAL 1/2" TUBING =460 FT

QX FLOW RATE = 1.30 GPM
N\ HEAD LOSS = 3 FT

'\\-\ BTU LOAD = 9,450 BTU

NN\ EWT = 130°F

NN LWT = 10°F

. '\\ TUBE SPACING = 12"
N\ 40% PROP. GLYCOL

RRRRTRS

3\ NOON

NN AN NN

NN AN

| '\\_\'\\. \\-Q\\-\ \\
- IN-FLOOR HEAT ZONE #7

\_\\
'\\.

NN
N
N

N

\
N\
N
NN
N

7

\\
N N\
.. \
\\' .
. \\

IN-FLOOR HEAT ZONE #1

AREA =2,985 FT?
# OF CIRCUITS = 11

TOTAL 1/2" TUBING = 3,310 FT
FLOW RATE =9.22 GPM

HEAD LOSS =7.2 FT

BTU LOAD = 74,625 BTU

EWT = 130°F
LWT = 110°F

TUBE SPACING = 12"

40% PROP. GLYCOL

[—l [—l

D

BELOW F

SNOW MELT ZONE #1
AREA =586 FT?

#OF CIRCUITS =3
TOTAL 5/8" TUBING =920 FT
FLOW RATE =7.16 GPM
HEAD LOSS = 18 FT
BTU LOAD = 88,399 BTU
EWT = 130°F

LWT =100°F

TUBE SPACING = 9"
40% PROP. GLYCOL

LOOR PLAN - PIPING NEW - PHASE 1

10

SCALE: 1/8"=1-0"

\ SNOW MELT ZONE #2

AREA =50 FT?

#OF CIRCUITS = 1

TOTAL 5/8" TUBING = 115 FT
FLOW RATE = 0.67 GPM
HEAD LOSS = 0.8 FT

BTU LOAD = 8,304 BTU

EWT = 130°F

LWT =100°F

TUBE SPACING =9"

40% PROP. GLYCOL
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PROPANE LOAD SUMMARY

B-1 - 500CFH

2 - 500 CFH

TOTAL = 1000 CFH

NOTE:

CONTRACTOR SHALL COORDINATE PROPANE TANK, REGULATOR,
AND ASSOCIATED PROPANE PIPING WITH PROPANE PROVIDER.

ADD ALTERNATE

CONTRACTOR SHALL PROVIDE PRICING FOR DESIGN AND
INSTALLATION OF GEOTHERMAL SYSTEM TO CONNECT

ONTO THE SYSTEM.

MECHANICAL KEY NOTES

@ ROUTE PIPING THROUGH SOFFIT. REFER TO ARCHITECTURAL
DRAWINGS FOR SOFFIT SIZE AND ELEVATION.

@ ROUTE PIPING BELOW FINISHED FLOOR.

@ PROPANE PROVIDER SHALL PROVIDE AND INSTALL PROPANE
TANK, REGULATOR, AND ASSOCIATED PIPING BETWEEN THE
TANK AND REGULATOR.

@ PIPE SUPPORTS BASED ON MIRO 5-RAH-8.

@ INSTALL COOLING TOWER ON CONCRETE PAD PROVIDED BY
GENERAL TRADES CONTRACTOR AT LOCATION SHOWN. INSTALL
PER MANUFACTURERS INSTRUCTIONS. REFER TO DETAIL 1 ON < Pro pané )
M-800. -
/7
/7
@ INSTALL SNOW MELT MANIFOLD IN WALL AT LOCATION SHOWN. L’
MANIFOLD SHALL BE ACCESSIBLE FROM THE ADJACENT SPACE. ’
COORDINATE ACCESS PANEL DOOR SIZE AND LOCATION WITH e
GENERAL TRADES CONTRACTOR. !
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GENERAL NOTES

DUCTWORK SHALL BE INSULATED.

ALL ASSOCIATED ENERGY RECOVERY VENTILATOR

HVAC KEY NOTES

@ INSTALL SUPPLY DIFFUSER ON A 22.5° ANGLE DOWN.

@ INSTALL INTAKE/RELIEF AIR HOODS AND ASSOCIATED CURB ON

() &)

ROOF AT LOCATION SHOWN. INTAKE AIR HOOD SHALL BE
INSTALLED AT LEAST 10' AWAY FROM BUILDING AND PLUMBING
EXHAUST/VENT TERMINATIONS.

INSTALL ENERGY RECOVERY VENTILATOR IN ATTIC AT LOCATION
SHOWN. ASSOCIATED OUTSIDE AIR AND EXHAUST DUCTWORK
SHALL BE INSULATED AND ROUTED THROUGH THE ATTIC FROM
THE ENERGY RECOVERY VENTILATOR TO THE ASSOCIATED
EXHAUST GRILL/HEAT PUMP. COORDINATE THE INSTALLATION
ATTIC ACCESS WITH GENERAL TRADES CONTRACTOR PRIOR TO
CONSTRUCTION. COORDINATE THE UNIT SIZE AND CLEARANCES
WITH THE GENERAL TRADES CONTRACTOR PRIOR TO THE
TRUSSES BEING ORDERED TO CONFIRM THERE IS ADEQUATE
SPACE AND SUPPORT FOR THE UNIT WITHIN THE TRUSS WEBBING.

INSTALL DUCTWORK TO MAINTAIN THE BOTTOM OF DUCT 9' AFF.

INSTALL INFLOOR HEAT/SNOW MELT MANIFOLD IN WALL AT
LOCATION SHOWN. MANIFOLD SHALL BE ACCESSIBLE FROM THE
ADJACENT HALL/VESTIBULE. COORDINATE ACCESS PANEL/DOOR
SIZE AND LOCATION WITH GENERAL TRADES CONTRACTOR.

INSTALL WATER SOURCE HEAT PUMP AT LOCATION SHOWN. LINE
THE FIRST 10' OF SUPPLY AND RETURN DUCTWORK. PROVIDE AND
INSTALL UNIT ON 3' TALL CUSTOM SUPPORT STAND BUILT OUT OF
1-1/2"x1-1/2" ANGLE IRON WELDED TOGETHER. SUPPORT STAND
SHALL NOT INTERFERE WITH UNIT ACCESS OR DUCT/PIPE
CONNECTIONS. CONNECT ONTO ASSOCIATED HEAT PUMP SUPPLY
AND RETURN PIPING. ROUTE CONDENSATE TO NEAREST OUTLET
BOX. INSTALL PER THE MANUFACTURERS INSTALLATION
INSTRUCTIONS.

SNOW MELT ZONE #5

AREA =95 FT?

# OF CIRCUITS =1
TOTAL 5/8" TUBING = 165 FT
FLOW RATE = 1.23 GPM
HEAD LOSS =3.2 FT
BTU LOAD = 15,367 BTU
EWT = 130°F
LWT =100°F
TUBE SPACING =9"
40% PROP. GLYCOL

AKX

SNOW MELT ZONE #6

AREA =275 FT?

#OF CIRCUITS =2

TOTAL 5/8" TUBING =450 FT
FLOW RATE = 3.44 GPM
HEAD LOSS =7.8 FT

BTU LOAD = 42,667 BTU

EWT = 130°F
LWT =100°F
TUBE SPACING =9"
40% PROP. GLYCOL

IN-FLOOR HEAT ZONE #9
AREA = 1,125 FT?

#OF CIRCUITS =5

TOTAL 1/2" TUBING = 1,360 FT
FLOW RATE = 3.86 GPM
HEAD LOSS =49 FT

BTU LOAD = 28,125 BTU

EWT = 130°F

VA4
LWT = 110°F
TUBE SPACING = 12"
40% PROP. GLYCOL

IN-FLOOR HEAT ZONE #8
AREA =1,125FT?

#OF CIRCUITS =5
TOTAL 1/2" TUBING = 1,350 FT
FLOW RATE = 3.86 GPM
HEAD LOSS =49 FT
BTU LOAD = 28,125 BTU
EWT = 130°F

LWT = 110°F

TUBE SPACING = 12"
40% PROP. GLYCOL

_
o

SNOW MELT ZONE #7
AREA =95 FT?
# OF CIRCUITS =1

ViV PPN

TOTAL 5/8" TUBING = 165 FT
FLOW RATE = 1.23 GPM
HEAD LOSS =3.2 FT
BTU LOAD = 15,367 BTU
g% EWT = 130°F

LWT =100°F
TUBE SPACING =9"
40% PROP. GLYCOL

20

@ BELOW FLOOR PLAN - MECHANICAL PIPING NEW - PHASE 2

SCALE: 1/8"= 10"

\

. =
= T8
N | .

: G

oo O
= P
‘ é
=~
IS S
S S
FE S8
() =3
SE =«
S X ..

” g
L | QE.)
S &
S — ‘g

-

S B

N :'\
ﬂf@%t

T

RYZ4

544 CHERBOURG DR.
LANSING, Mi 48917

L

PHONE: (517) 487-251 |

admin@matrixceinc.com
Matrix Project No. 250349.00

CONSULTING ENGINEERS, INC

@MATRIX

/"

CONSULTANT

er

#24-43 ) \_

New Nature Center
1297 N Rich Rd, Alma, MI 48801
] p, Gratiot County
Alma, Michigan 48801

Seville Townshi

rest Hills Nature Cent

Fo

DESCRIPTION

04/24/2026 | Bidding and Plon Review

DATE

|
]
Ll
]
Ll
]
E{
[ ]

cD

cD

cD

cD

cD

CcD
MARK

N\ PROJECT

FLOOR PLAN - MECHANICAL & PIPING NEW - PHASE 2

NG

‘M-700

SHEET NUMBER

O2026ROGER L. DONALDSON, AIA PLC. ALL RIGHTS RESERVED, NO PART OF THESE DRAVINGS SHALL BE USED WITHOUT WRITTEN PERNISSION OF THE ARCHITECT

N

2/ \_SHEET TIILE

.




\
/
\

#24-43 ) \_

N\ PROJECT

0
)
s S
X I3
= 88
< ¥ 8§
= S
S S
S I~ S
MECHANICAL KEY NOTES =3 3%
SE =
@ ROUTE PIPING BELOW FINISHED FLOOR. =S ,,
REFER TO M-601 FOR S
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MINIMUM 2" -c X3
4" CONCRETE 6" = S €
W - S
3" SAN, REFER TO PLANS
] | j’//—FORCONT”WAHON PLUMBING ABBREVIATIONS GENERAL PLUMBING NOTES § = S
* ﬁéﬁ AD AREA DRAIN 1. ALL PLUMBING WORK SHALL CONFORM TO MICHIGAN 14, PROVIDE AIR ELIMINATION DEVICES FOR EACH 23.  UNLESS OTHERWISE NOTED, ALL PIPING SHALL BE = E':_, £
O\ ~— MINIMUM 6" ASR AUTOMATIC SPRINKLER RISER NTS NOT TO SCALE PLUMBING CODE, LATEST APPLICABLE EDITION, AND ALL PLUMBING SYSTEM. CONCEALED WHEREVER POSSIBLE. PROVIDE CHROME S oz
MINIMUM 6" ‘ APPLICABLE LOCAL CODES. ESCUTCHEON AT EACH PENETRATION OF A FINISHED ISSEN ",
BFS BELOW FLOOR SLAB ORD OVERFLOW ROOF DRAIN 15.  THE CONTRACTOR SHALL FIELD VERIFY THE SIZES, SURFACE. - g
LONG TRENCH DRAIN SECTION, ) BWY BACK WATER VALVE XY OXYGEN 2. INSTALL ALL EQUIPMENT, MATERIALS, AND LOCATION, ELEVATIONS, AND DETAILS OF ALL EXISTING o o
%%f%g% APTECRHFS/SSTW 3" SAN OUTLET ACCESSORIES PER MANUFACTURERS WRITTEN CONDITIONS THAT MAY AFFECT THE WORK. 24, PLUMBING UTILITY PIPING SHALL NOT BE RUN ABOVE oS s
CB CATCH BASIN P PUMP INSTRUCTIONS. ELECTRICAL GEAR OR IN THE SERVICE SPACE % 2 5
CB1 cl CAST IRON PD PRESSURE DROP 16. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REQUIRED BY THE NATIONAL ELECTRICAL CODE. = = S
Cco CLEAN OUT PVC POLY-VINYL-CHLORIDE 3. INSTALL ISOLATION BALL VALVES @ ALL FIXTURE MAINTAINING THE INTEGRITY OF ALL EQUIPMENT AND S 4
NOTE. INSTALL TRENCH DRAIN PER cv CONTROL VALVE WATER SUPPLY LINES. MATERIALS IN A "NEW" CONDITION DURING 25. PROVIDE ISOLATION SEPARATORS FOR COPPER PIPING S
MANUFACTURER'S WRITTEN INSTRUCTIONS RC RAIN CONDUCTOR CONSTRUCTION. RUNNING THROUGH METAL STUDS.
DF DRINKING FOUNTAIN RD ROOF DRAIN 4. SITE CONTRACTOR TO RUN UTILITIES TO 5-0" FROM NS
DIA DIAMETER RI ROUGH-IN BUILDING LINE. 17. ALL WORK SHALL BE PERFORMED BY LICENSED 26.  ALL FIXTURES SHALL HAVE SHUTOFF STOP VALVES IN NS
DN DOWN REQD REQUIRED CONTRACTORS AND SUBCONTRACTORS AS REQUIRED AN ACCESSIBLE LOCATION. PIPING BEYOND THE STOP
TREN C H DRAIN & C ATC HB AS IN DETAIL DWH DOMESTIC WATER HEATER 5. ALL INVERT ELEVATIONS ARE BASED ON A FINISH BY LAW. VALVES AND EXPOSED IN OCCUPIED SPACES SHALL BE
SAN SANITARY FLOOR LEVEL OF 100-0". ALL INVERTS, STATED OR NOT, CHROME-PLATED. ANY NOTED SHUTOFF VALVES ARE IN
SCALE: NTS ETC. ELECTRICAL TRADES CONTRACTOR SHWR SHOWER NEW OR EXISTING, SHALL BE COORDINATED IN THE 18.  DESIGN AND CONSTRUCTION SHALL BE IN ADDITION TO THIS REQUIREMENT.
EWC ELECTRIC WATER COOLER SK SINK FIELD. VERIFY EXISTING INVERTS PRIOR TO STARING ACCORDANCE WITH THE CODES AND REGULATIONS
EXIST EXISTING SP STAND PIPE WORK. ENFORCED BY LOCAL BUILDING OFFICIALS. 27. PROVIDE FIRE STOPPING AT ALL PENETRATIONS OF
SQ. FT. SQUARE FEET FIRE RATED ENCLOSURES.
FD FLOOR DRAIN SS SERVICE SINK 6.  ALL ELEVATIONS SHOWN ARE INVERTS OF PIPING, THE 19. IF THERE IS CONFLICTING INFORMATION IN THE PLANS
FC FINAL CONNECTIONS ST STORM SLEEVES SHALL BE COORDINATED WITH THESE OR SPECIFICATIONS THE MORE STRINGENT AND \ -/
FDC FIRE DEPT. CONNECTION S&W STOP & WASTE ELEVATIONS. GREATER COST ITEM SHALL BE USED.
FF FINISH FLOOR STR STRAINER / ™\
FHV FIRE HOSE VALVE sV STACKED VENT 7. ALLPIPE SIZES SHOWN ARE SERVICE SIZE. SIZE 20. DRAWINGS INDICATE REQUIRED SIZES AND POINTS OF £% 3§ k8
FT FEET SLEEVES FOR 1" CLEAR SPACE BETWEEN PIPE AND TERMINATION OF PIPES AND SUGGESTED ROUTES. IT IS o8 B 9%
ROOF TYP. TYPICAL SLEEVE FOR INSTALLATION OF MECHANICAL SEAL. NOT INTENTION OF DRAWINGS TO INDICATE ALL g § s g %
‘\\é GAL GALLON NECESSARY OFFSETS. INSTALL WORK IN MANNER TO B2 o £
- GD GARBAGE DISPOSAL UR URINAL 8. CONTRACTOR TO VERIFY LOCATIONS OF EXISTING CONFORM TO STRUCTURE, AVOID OBSTRUGTIONS, 0% 2 }
I Gl GREASE INTERCEPTOR UNDERGROUND UTILITIES BEFORE BEGINNING WORK. PRESERVE HEADROOM AND KEEP OPENINGS AND 729 -
GPH GALLONS PER HOUR VB VACUUM BREAKER PASSAGEWAYS CLEAR. DO NOT SCALE FROM § §
GPM GALLONS PER MINUTE VS VENT STACK 9. FIELD VERIFY LOCATIONS OF EXISTING PIPING THAT DRAWINGS.
. V.FD VARIABLE FREQUENCY DRIVE MAY CONFLICT WITH NEW CONSTRUCTION AND
% HB HOSE BIB VTR VENT THRU ROOF RELOCATE AS NEEDED. 21. ANY INFORMATION FOUND ON THE DRAWINGS AND NOT g
. HD HEAD (FT) IN THE SPECIFICATIONS, OR FOUND IN SPECIFICATIONS —
- | EXTERIOR WALL HP HORSE POWER w WASTE 10. MECHANICAL SEALS REQUIRED FOR BELOW GRADE AND NOT IN THE DRAWINGS, SHALL BE CONSTRUED AS 2
/ / WB WET BULB WALL PENETRATIONS. ALL WALL AND SLAB TO BE INCLUDED IN BOTH THE SPECIFICATIONS AND m i
WALL SOFFIT ID INSIDE DIAMETER e WATER CLOSET PENETRATIONS OF MASONRY OR CONCRETE THE DRAWINGS. ANY CONFLICT BETWEEN THE PLANS G
. .E. INVERT ELEVATION WH WALL HYDRANT CONSTRUCTION SHALL BE SLEEVED. AND THE SPECIFICATIONS WILL BE INTERPRETED BY l§, Z —
ws WASTE STACK THE ARCHITECT. IN THE EVENT OF CONFLICT, FOR THE IT) =
LAV LAVATORY W8V WASTE AND VENT 11, ALL FLOOR DRAINS TO BE EQUIPPED WITH CODE PURPOSE OF BIDDING, THE CONTRACTOR SHALL & =
ACCESS PANEL — LT LAUNDRY TRAY APPROVED TRAP SEALS, UNLESS OTHERWISE NOTED. PRESUME THE MOST EXPENSIVE COMBINATION OF 5 -~
BACK FLOW PREVENTER X-CW EXIST. CW PIPING QUALITY AND QUANTITY OF WORK SHALL PREVAIL. ] A
X MA MEDICAL AIR ‘\x\ ITEM 12. 2% SLOPE FOR ALL SANITARY PIPING 2-1/2" OR LESS IN E & S
INSTALL DRAIN MAX MAXIMUM EXISTING DIAMETER. 1% SLOPE FOR ALL SANITARY PIPING 3' OR 22. PIPING LAYOUT IS SCHEMATIC. EXACT LOCATION OF 0 S
THREADED . X VALVE AT LOWEST MGC MEDICAL GAS CONSOLE MORE IN DIAMETER. PIPING AND EQUIPMENT SHALL BE COORDINATED WITH 9
COMPRESSED o POINT OF PIPE MH MAN HOLE BUILDING STRUCTURE, EQUIPMENT FURNISHED,
AR CONNECTION / o T0 CT-1 MIN MINIMUM 13, PROVIDE SHOCK STOPS FOR EVERY PLUMBING GROUP. ARCHITECTURAL DRAWINGS AND ALL OTHER TRADES
I / / — MS MOP SINK PROVIDE SHOCK ABSORBER IN THE DOMESTIC COLD PRIOR TO INSTALLATION. ANY CONTRACTOR INSTALLING K %
_ M.T.C. MECHANICAL TRADES CONTRACTOR AND HOT WATER PIPING. SHOCK ABSORBERS TO BE WORK WITHOUT PRIOR COORDINATION SHALL
%’ { LOCATED IN AN ACCESSIBLE LOCATION. RELOCATE HIS WORK AT HIS EXPENSE TO ALLOW /™ )
PROPER INSTALLATION OF ANY AND ALL TRADES WORK. &
R ~ o
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PLUMBING KEY NOTES

@ INSTALL WATER HEATER ON 4" CONCRETE PAD AT
LOCATION SHOWN. CONNECT TO HOT WATER AND COLD

WATER PIPING.

@ PRESSURE TANK PROVIDED AND INSTALLED BY WELL
PROVIDER. WELL PROVIDER IS RESPONSIBLE FOR ALL
PIPING AND ACCESSORIES BETWEEN THE WELL AND

PRESSURE TANK.

@ INSTALL WATER FILTER AND WATER SOFTENER AT
LOCATION SHOWN. WATER FILTER AND WATER SOFTENER
SELECTION/BASIS OF DESIGN WILL BE PROVIDED IN

JANITOR

UPCOMING ADDENDUM.
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CIRCULATING PUMP SCHEDULE
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HEAD
TAG MODEL LOCATION FLUID GPM TEMP °F| TYPE REMARKS
(FT) VOLTS | PHASE RPM
CP-1 36-45 | MECHANICAL ROOM - 114| WATER 15 15 120 |CIRCULATOR| 120 1 2919 123
NOTES:
1. BASED ON: BELL & GOSSETT
2. PROVIDE AQUASTAT
3. BRONZE BODY
GALLON GPH 70°F ELECTRICAL HOT WATER
TAG MODEL LOCATION @ REMARKS
CAPACITY RISE VOLTAGE | PHASE WATTS | DISC. BY | STARTER BY | TEMP. SETTING
DWH-1 HPSAQ50KD 115 - MECHANICAL 50 150 208 : 4500 EC EC 120 1
NOTES:
1. BASED ON: LOCHINVAR ABBREVIATIONS:
EC - ELECTRICAL CONTRACTOR
MC - MECHANICAL CONTRACTOR
NR - NOT REQUIRED
BASIS OF DESIGN MIN ROUGH-IN
TAG FIXTURE FAUCET TYPE FIXTURE SIZE ACCESSORIES AND COMMENTS
MANUFACTURER MODEL CW |HW | SAN | VENT
FLOOR MOUNTED, ADA HEIGHT, ELONGATED TOP SPUD, 1.1 GPF,
WC-1  |FLOOR MOUNTED TANK TYPE WATER CLOSET (BF.) ZURN 75665.396 17 I TR T i ZERG000PL-CPM-ONE BATTERY POWERED FLUSH VALVE, Z595555-
EL SEAT, 75972-COMB WAX RING/BOLT KIT
FLOOR MOUNTED, ELONGATED TOP SPUD. 1.1 GPF, ZER6000PL-
WC-2  |FLOOR MOUNTED TANK TYPE WATER CLOSET ZURN 75665.396 17 I TR T i CPM-ONE BATTERY POWERED FLUSH VALVE, Z59558S-EL SEAT,
75972-COMB WAX RING/BOLT KIT
BARRIER FREE, URINAL CARRIER, REDUCED SPLASH TOP SPUD
UR-1  |WALL HUNG URINAL (BF) ZURN 75755-U 34 | - | 2 | 112" |FLUSH VALVE, ZURN ZER6003 i 0125 GPF URINAL WITH ZER6003PL-CPM-ULF BATTERY POWERED
FLUSH VALVE
,, ,, ,, URINAL CARRIER, REDUCED SPLASH TOP SPUD 0.125 GPF URINAL
UR-2  |WALL HUNG URINAL ZURN 75755-U 34 | - | 2 | 112" |FLUSH VALVE, ZURN ZER6003 i TH TR B003PL M ULF BATTERY PONEAED FLUSH VALVE
LAVATORY CARRIER BRADLEY S17-397, UNDERSINK TW - STD.
LAV-1  |WALL HUNG LAVATORY (BF.) BRADLEY TLX-4 sar | 3 | 11 | qa |HAVATORY PAUCET BRADLEY VERGE CRESTT 15 % 20 ASSE 1070, BRADLEY VERGE CRESTT SOAP DISPENSER 6-3100,
FAUCET S53-3100, BATTERY, SENSOR
BATTERY, SENSOR
LAVATORY CARRIER BRADLEY S17-394, UNDERSINK TYW - STD.
LAV-2  |WALL HUNG LAVATORY (BF.) BRADLEY TLXA 2 | 12 | 1z | 1a |AVATORY FAUCET BRADLEY VERGE CRESTT 2% x 20 ASSE 1070, BRADLEY VERGE CRESTT SOAP DISPENSER 6-3100,
FAUCET $53-3100, BATTERY, SENSOR
BATTERY, SENSOR
SK-1  |STAINLESS STEEL SINK (BF.) ELKAY LRAD252265 2 | [ 1 | 1 fL';'SOEAUCET GOOSENECK SINGLELEVER, ELKAY | 55 99x 612 |SINGLE COMPARTMENT, SINGEL HOLE
SK-2  |STAINLESS STEEL SINK (B.F.) ELKAY LRAD332265 2 | | 1 | 1 gm FAUCET SINGLE LEVER, ELKAY LK5000, 1.5 20X 18X 6112 |DOUBLE COMPARTMENT, DROP-IN, 4" ON CENTER HOLES
ADA COMPLIANT, SEMI-CIRCULAR SHALLOW BOWL WASHFOUNTAIN,
SK-3  |STAINLESS STEEL SINK (BF ) BRADLEY SN2024 v | 1 | 1 |- 54x35x34  |WALL MOUNTED, INFRARED FAUCET, 54" BOWL, 4 STATIONS AT 0.5
GPM EACH, THERMOSTATIC MIXING VALVE
,, ,, ,, WATER COOLER CARRIER, OPTION MURDOCK SK5, BOTTLE FILLER,
EWC-1 |ELECTRIC WATER COOLER WALL HUNG BI-LEVEL MURDOCK A172.8-UG-BF v | - e | 1 |- i URDOGK a5 PAAS FLTem
. ,. ,. WATER COOLER CARRIER, OPTION MURDOCK SK5, BOTTLE FILLER,
DF-1  |DRINKING FOUNTAIN WALL HUNG BI-LEVEL MURDOCK AM72-UGVR-BF11SBF12S | 12 | - 112 | 112 |- i RDOGK a2 PG FLTem
MS-1|MOP SINK ZURN 71996-24 12 | 12 | 3 | 112" |SERVICE SINK FAUCET 24%x24x 10 |HOSE AND MOP RACK
1. SINK FAUCET SINGLE LEVER SWING SPOUT,
LS-1  |LAUNDRY SINK MUSTEE 15F 12 | 112 iy Siaeetit 23x 24 14
0B-1 |OUTLET BOX OATEY 36941 | e | 2 | 11 | :
0B2 |OUTLET BOX OATEY 37559 2 | e |- i
. SELF-DRAINING, NON-FREEZE, ANTI-SIPHON WALL HYDRANT WITH
HB-1 |HOSE BIB ZURN 71320-CXL | - FREEZE PROOF i DAL S e R
WSB-1_|WATER SUPPLY BOX OATEY 38104 2|7 ; ; ;
- CLASS B SLIP RESISTANT STAINLESS STEEL WIRE GRATE AND
CB-1  |CATCH BASIN ZURN 7887-6-IA-SWGB-AS i i 200 x g1 Top | BSEE EE
TD-1 _|TRENCH DRAIN ZURN 7886-2E1-SWGB-AS ; ; Zx6-/A TOP _ |CLASS B SLIP RESISTANT STAINLESS STEEL WIRE GRATE
FD-1_|FINISH AREA FLOOR DRAIN ZURN ZN415-6871 i i 5'ROUND TOP | SEE PLAN FOR SANITARY SIZE
FD-2 |MECHANICAL ROOM FLOOR DRAIN ZURN 7541-HP : : 111/2" ROUND TOP | SEE PLAN FOR SANITARY SIZE
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16"x12"
TN,

40"x20"

2350

et | 700 % 16"x12" RADN 18" @ o
24"x14" I /_ 14")(8" /7 /_14")(8" OA DN Z:22"X16" RA |
| / | A
L o4 Q
—18"x18" SA DN
: RA / .
1 @ HP2—~ HP-1 @
1 -
¢ SA 1 n " _/
il P3| :Zl | 18'x18" SADN
1
@ . 20"x14" RA DN 20"x14" RA DN
b--= OA=-=-=-- ] -==--F- '\'_' - 14"x8" OA DN 0" 14"x8" OA DN
STORAGE 1010
600 (ATTIC)  MECHANICAL o N\ 16'10" s
109 IIX "n "X n
/- % OADN
EG-1 | |' —
12'x10"| - OA
A 16"x10" EA
exi0en
& OADN . .
\ -
T AW

@

ERV-2

(850 CFM)

NT - 110 MECHANICAL

HVAC ENLARGEME

10

1.

GENERAL NOTES

ALL ASSOCIATED ENERGY RECOVERY VENTILATION

DUCTWORK SHALL BE INSULATED.

@

HVAC ENLARGEMENT - 124 HALL

10

SCALE: 1/4"=1'-0"

SCALE: 1/4"=1-0"
18'x18" SA DN
STORAGE 1 ke J Ec1] w0 STORAGE
[ Fo 2%10] ©
140 | 116 |
e = e o ﬂﬂ
16"x10" RA DN — CLOSET ! CLOSET . _——16"10" RADN
12'%6" OADN — [ 122 ] ! [ 117 ] ' 2016 0A o s — 12'%@" OADN
H L — 105" 10"x8" SR 20"x16"EA UP TO RLH-1 g o—_ 1 T _—10%10" ]
v —~ @ T H \e:t:’g (ATTIC) ﬁ:
! \ \ -~ 7 . s
— ) éH\ 8“)(6" ; ; / /' :R N _I N -\ N 10"X8" ; [14“)(12“ 8" @—/
12“X8"_/: ‘/_ 1 SA 1 1 _’ I\x' I_\_\. - I - _I ‘,I\ \ a_ _/_ ~1 7< 1 SA 7
ATTIC) 1 9" ~ ' ! (SRR A7\ 0 ~ I preR
e 2:TXT1IE)) o & N (21%5\(/3-;M) R : (AT)SI'IC)
d-=-- P == ----OA- === Zemen | ---- - rmmmm———- ——=0A == jemm-- ~-Z-3 R kB IS --e-------- | mmmm—— OA - - - -
] I- : At ! 1412 : .- - @ I N \—10"x10" (ATTIC) ! /] SD-1 | 150 ,
- O ! (ATTIC) " J' : 20"% ) 2’9 2 e | O A :_ O e T3 ,
12'x8" OADN —~ 12'%8"'~ © L U - P YV ———— AT AR SR b § - AT TEA I
T (ATTIC) : \—12"x12" 8"x8"—/rm\—16 x12 410" e 55— o 14"x10“—/ v, '
—y i (ATTIC) (ATTIC) = (ATTIC) (ATTIC) | F— (ATTIC) (ATTIC) — T_~6%6" (ATTIC) _/i
STORAGE |/_10||X8u I — » J- H W —_ . 10ux10n .
EG-1 | 250 EG-1 [ 100
ll H Y (atTio) fot] 61 | 10 < @) 4
15— sA CLOSET m
16"x10" RA DN —— 7 . 119 ' _EG-1| 400
X HP-7 20510 —
14" %
|
RG-1 | 325 18"x18" SA DN
2%10"] — % T

— 14"x12"

—16" @

HVAC KEY NOTES

® INSTALL INTAKE/RELIEF AIR HOOD AND ASSOCIATED CURB ON
ROOF AT LOCATION SHOWN. INTAKE AIR HOOD SHALL BE
INSTALLED AT LEAST 10' AWAY FROM BUILDING AND PLUMBING
EXHAUST/VENT TERMINATIONS.

@ INSTALL ENERGY RECOVERY VENTILATOR IN ATTIC AT LOCATION
SHOWN. ASSOCIATED OUTSIDE AIR AND EXHAUST DUCTWORK
SHALL BE INSULATED AND ROUTED THROUGH THE ATTIC FROM
THE ENERGY RECOVERY VENTILATOR TO THE ASSOCIATED
EXHAUST GRILL/HEAT PUMP. COORDINATE THE INSTALLATION
ATTIC ACCESS WITH GENERAL TRADES CONTRACTOR PRIOR TO
CONSTRUCTION. COORDINATE THE UNIT SIZE AND CLEARANCES
WITH THE GENERAL TRADES CONTRACTOR PRIOR TO THE
TRUSSES BEING ORDERED TO CONFIRM THERE IS ADEQUATE
SPACE AND SUPPORT FOR THE UNIT WITHIN THE TRUSS WEBBING.

@ INSTALL WATER SOURCE HEAT PUMP AT LOCATION SHOWN. LINE
THE FIRST 10" OF SUPPLY AND RETURN DUCTWORK. PROVIDE AND
INSTALL UNIT ON 3' TALL CUSTOM SUPPORT STAND BUILT OUT OF
1-1/2"x1-1/2" ANGLE IRON WELDED TOGETHER. SUPPORT STAND
SHALL NOT INTERFERE WITH UNIT ACCESS OR DUCT/PIPE
CONNECTIONS.

@ INSTALL WATER SOURCE HEAT PUMP ON 4" CONCRETE PAD AT
LOCATION SHOWN. LINE THE FIRST 10" OF SUPPLY AND RETURN
DUCTWORK.

@ INSTALL ENERGY RECOVERY VENTILATOR AT LOCATION SHOWN IN
ATTIC. MOUNT TO EXTERIOR WALL
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GENERAL NOTES

1. FILL SYSTEM WITH 40% PROPYLENE GLYCOL

2. SYSTEM VOLUME = 650 GALLONS (APPROX.)

PLUMBING KEY NOTES
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MECHANICAL PIPING DIAGRAM

SCALE: NTS

hY4
AN

EXPANSION TANK SCHEDULE AIR SEPARATOR SCHEDULE @ CONTRACTOR SHALL INSTALL FLOWTECH TREATMENT SYSTEM
FTC SERIES ON CT-1. CONTRACTOR SHALL INSTALL ALL
TANK | ACCEPTABLE max | pesign | PRESSURE ASSOCIATED CONTROL PANELS, CONDUCTIVITY CONTROLLERS,
TAG MODEL | LOCATION TYPE |VOLUME| VOLUME |COMMENTS TAG MODEL LOCATION | TYPE GPM FLOW DRvsz)(lN COMMENTS nggggoEFgEBng(\ng?%VATPVL/ELTVEEENQgygé:&f?% ngcl:l\lilG\}VﬂER
(GAL.) (GAL.) TREATMENT SYSTEM. PIPING MUST BE SLOPED AS NECESSARY TO
XT-1 D-80 114 - MECHANICAL | DIAPHRAGM 45 36 1 AS CRS-3F MAG | 114- MECHANICAL | COALESCING | 138 85 059 ! ALLOW DRAINING AND PREVENT STANDING WATER.
AS-2 CRS-2-1/2F MAG | 114- MECHANICAL | COALESCING | 196 62 0.66 1
NOTES: SoTES.
1. BASED ON BELL & GOSSETT e
1. BASED ON BELL & GOSSETT
TO SNOW MELT TO IN-FLOOR HEAT
HEAT MANIFOLDS MANIFOLDS
3" 3"
a T " a N HPR ‘ ‘ HPR :
/ >To HEAT PUMPS
) > HPS ?
3“
3-WAY MODULATING —
" CONTROL VALVE AUTOMATIC AIR VENT
A
M
BALANCE VALVE TO BALANCE VALVE TO NO _M?'V_'M
20.0 GPM (PHASE 1), 29.5 GPM (PHASE 1), TOBAS 12" MAXIMUM TOBAS 12" MAXIMUM TO BAS T
3 23.5 GPM (PHASE 2) 3 37.5 GPM (PHASE 2) |{| (‘ (? q] (* . (% |{| (*
:| I E R—R—e E I
" ’ m —
THERMOMETER, X X 3 / N “ .
TYP, ) \ SUPPORT AS P3
TOBAS v BALANCE VALVE TO . REQUIRED
34 GPM (PHASE 1), . \ 1/2" DRAIN VALVE
1 t 41 GPM (PHASE 2) /
< HR A
| | 4“ / \
< HS N
; 0 N
_ _ _ _ _ B _ _ _ P _ < cTS
N \
? > ?
4 AUTOMATIC AIR VENT NO ! § Dat— I(| w > CTR
s " P2 AN P-5
- h T
o Rt
AN
NO —ME@—I‘_/?—IQDI—V?M* N\ N
4"
12" MAXIMUM TOBAS - P-1 e N\ . 1
IP [* » A \ /'Z_M CW >— -
>—HS 1) FROM BUILDING
(130°F) 4"
S s L, & N\
3 CONNECT TO /\ AN \ ,
Y / SUPPORT AS SIDE OF MAIN \ j
REQUIRED . =
o wn
e N =
1 11/2" DRAIN VA .
N o A
: o
AN o, 4
» < HS a ~ LLl
/ X R
— ~ > HR LOCK OPEN RN /
2" N
)  § PRESSURE RELIEF VALVE o PRESSURE RELIEF VALVE Y v . /
2 (TYP) A (TYP) |
PIT PIT ] .
STRANER, — IP_ ik l?_ AUTOMATIC AIR VENT (TYP) LN //" 3
TYP. \ PRESSURE GAUGE (TYP.) . ‘
T LosH - Lpa v AN
THERI¥$£AETER, | | THERI\1/I_$II:\’/IETER, a | EXPANSION TANK o SIGNALTAG LOWTECH
- : o . CONTROL PANEL HERMOMETER
AN v ) (20° - 120°F RANGE)
h L = TYP.
112" 1" =~ — BLOW DOWN VALVE ———
1 TOFLOORDRAN TO FLOOR DRAIN / GLYCOL FEEDER [ ] K T /S N/N/ N/ N/ \ (FE)RE S%S,ESFT)E T%UGE
BOILER-2 BOILER-1 GAS SHUT BASED ON: BELL & GOSSET, ! ! — '
o | | HOSE END NC NC
PUMP BY BOILER == 2 T OFFVALVE | GMUS60, 55 GALLON | | DRAIN VALVE
PROVIDER (TYP) | | T €11 d ) SENSOR IN WELL
RS | (TYP)
X GAS SHUT | | CONDUCTIVITY PROBE : -
4 | OFF VALVET H| | | WATER SAMPLE POINT -
TRIPLE DUTY VALVE DRIP LEG | | —— CHEMICAL | ===
TYP. —pe——i[H>- o —pat—wc—i[ > DRIP LEG 7 hyZ: | | SHOT FEEDER gg%ﬁTNVgATBEvF\jEPF:J IEAISOB\XDER — = J
L ) ] — e
|~ —| - | PRV — ]
1ST FLOOR | | ' et | I | ] ' T DOMESTIC WATER FILL — \ GRADE
L1
[ o / [ | T i Tn | R — AR PRI
11/2" DRAIN VALVE PIPE TO / DRAIN BY SITE / CONDUCTIVITY \_ BALL VALVE WITH
covme /' concserpore iz e o — s
DRAIN (TYP.) REFER TO CIVIL FOR / 3" OVERFLOW DRAIN CONCRETE PAD BY GENERAL ELEX CONNECTION
STORM CONTINUATION TRADES CONTRACTOR TYP)

VIBRATION ISOLATORS
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BIRD SCREEN

ALL AROUND \
I

SECURE TO CURB
WITH SHEET METAL
SCREWS 12" 0.C. ALL

ALL ALUMINUM CAP

12" NECT EXTENSION

i
12'FORRELIEF —_ | T
\ |_//\ //\ P /'\]

WWM\/\AAN\N\N\/\

/— ROOFING MATERIAL
/\AA/V\%W

PREFAB CURB
(INSULATED)

CURB & COUNTER

FLASHING

ROOF OPENING FRAMING BY I
GENERAL TRADES

FOR DUCT SIZE REFER
TO DRAWING

ANGLE SUPPORT FRAME /
SEAL WATER TIGHT /

ROOF HOOD DETAIL

N ROOF DECK

SCALE: NTS

DRAIN SHALL BE AT LEAST THE SAME
SIZE AS THE NIPPLE ON THE DRAIN PAN

OPEN VENT

SLOPE TO DRAIN
\ )

CLEAN OUT ——{|

FLOOR DRAIN

MECHANICAL

GRAVITY RELIEF DAMPER
(0.01"S.P.)
UNIT
P (+/-)
DRAIN PAN
| —
SUPPORT CHANNEL
OR ISOLATORS
4" CONCRETE PAD
/ |

ROOM FLOOR \ _—

1

g

CONDENSATE TRAP DETAIL

SCALE: NTS

STRAP HANGER

S

HANGER STRAPS
/_ j\

I~

.
U i
[ i
U H

R SHALL EQUAL OR
BE GREATER THAN W.

STANDARD RADIUS ELBOW

NOTES:

2/3W

13W
R

—

— VANE

R SHALL EQUAL OR
BE GREATER THAN 1/3W.

172w

1/3W
1/6W

h

VANE

I

R SHALL EQUAL OR BE
GREATER THAN 1/6W

1ORT RADIUS ELBOW W/ONE VANE SHORT RADIUS ELBOW W/TWO VANES

1. THE INTERIOR SURFACE OF ALL RADIUS ELBOWS SHALL BE MADE ROUND.

2. ALL STANDARD RADIUS ELBOWS SHOWN ON PLANS MAY BE MADE SHORT RADIUS

ELBOWS.

3. ALL SHORT RADIUS ELBOWS SHALL HAVE VANES. VANES SHALL BE
CONSTRUCTED, SUPPORTED AND FASTENED AS RECOMMENDED BY SMACNA.

DUCT FITTING DETAIL - TYPICAL DUCT RADIUS

SCALE: NTS

1" WIDE, 20-GAUGE
GALVANIZED METAL

SUPPORT BAND STRAP

3/8"~ THREADED
ROD. SUSPENDED
FROM STRUCTURE.

SUSPENSION RODS TO
BE AT 80" O.C. (MAX)

LOAD RATED EYE HOOK FASTENER

LOAD RATED FASTENERS

‘RTO DRAWING FOR \

NTING ANGLE T

OPPOSED BLADE
VOLUME DAMPER.

SUPPLY GRILLE,
REFER TO DWG. FOR SIZE

SPIRAL DUCT.
SIZE AS INDICATED
ON DRAWINGS.

EXPOSED SPRIAL DUCT AND DIFFUSER DETAIL

SCALE: NTS

TRAPEZE HANGER
~/ T~
/— HANGER RODS \\
NO POP RIVETS ALLOWED, USE
SELF-TAPPING SHEETMETAL
SCREWS
ONLY (TYP)
- -

DUCT HANGER DETAIL

SCALE: NTS

O2026ROGER L. DONALDSON, AIA PLC. ALL RIGHTS RESERVED, NO PART OF THESE DRAVINGS SHALL BE USED WITHOUT WRITTEN PERNISSION OF THE ARCHITECT

PIPE
INSULATION

14 GAUGE ZINC
COATED SHEET

STEEL SADDLE, AT
LEAST 12" LONG

4
II

THERMAL HANGERS

SHIELD INSERTS (360-DEG)

INSULATED PIPE HANGER DETAIL

SCALE: NTS

CONDENSATE DRAIN CD—*
INSULATE & SLOPE TM
DISCHARGE OUTLET

MAIN AIR DUCT

BALANCING DAMPER IN ALL

LINE THE FIRST 10" OF SUPPLY

SA AND RA BRANCHES TO
AIR OUTLETS
\) | | BRANCH AIR DUCT
> \ : | (TYPICAL)
s ~ ~ |
-~ ;/ - - _ >‘ j\
_ - > e ~ -
% - -
-
NOTE: N\
L=1/4 W (4" MIN.)
SA/RA DUCT CONNECTION DETAIL
SCALE: NTS
RETURN AR

CONTINUE TO ERV

1 )

DUCTWORK FROM THE UNIT \
SEE PLANS FOR SA DUCT SIZE \ SADUCT
OADUCT
TRANSITION TO UNIT ——————
CONNECTION SIZE F= ===z
/ LINE THE FIRST 10' OF RETURN
FLEXIBLE CONNECTION (TYP.) /_ DUCTWORK FROM THE UNIT
HEAT TTTT
PUMP i
- 111
i RADUCT
4" CONCRETE PAD ::::
LI
FLOOR \ \
N\ | | N
SIZE AS PER INLET ON EACH UNIT
UNIVERSAL FILTER FRAME

WATER SOURCE

HEAT PUMP ON CONCRETE PAD DETAIL

SCALE: NTS

FLEXIBLE CONNECTOR
CIRCUIT SETTER

2-WAY CONTROL VALVE
—i|H T —[ﬂé;PR—D—M—Z
HEAT PUMP

WATER

7|—|m: Z oot Do+ HPS —
UNION (TYP) QK\ \ SHUT OFF VALVE
STRAINER

3/4" HOSE END
DRAIN VALVE

SOURCE HEAT PUMP (HP-2

THRU HP-9) PIPING DIAGRAM DETAIL

SCALE: NTS

DUCT SIZE SHALL BE
REGISTER SIZE

1/2" THICK
ACOUSTIC LINING

OPEN TO SPACE
ABOVE CEILING

TO RETURN /)\(

AIR PLENUM

RETURN GRILLE BOOT DETAIL

SCALE: NTS

LINE THE FIRST 10" OF SUPPLY

DUCTWORK FROM THE UNIT \ /l/

SEE PLANS FOR SA DUCT SIZE ——«\\\\\\ SADUCT
TRANSITION TO UNIT ——————
CONNECTION SIZE __//////:::::::
FLEXIBLE CONNECTION (TYP.)
HEAT
PUMP

EQUIPMENT STAND

FLOOR
j\

RADUCT

OADUCT

RETURN AIR

CONTINUE TO ERV

LINE THE FIRST 10' OF RETURN
/ DUCTWORK FROM THE UNIT

\ SIZE AS PER INLET ON EACH UNIT

UNIVERSAL FILTER FRAME

WATER SOURCE HEAT PUMP ON STAND DUCTWORK DETAIL

SCALE: NTS

HEAT PUMP

CONDENSATE DRAIN cD—UJ+
INSULATE & SLOPE TCJ(‘L
DISCHARGE OUTLET

UNION (TYP)

3/4" HOSE END/
DRAIN VALVE

)

—IH T

FLEXIBLE CONNECTOR

CIRCUIT SETTER

2-WAY CONTROL VALVE
—[fg;pre—a—m—z

(R¥=———— BALANCE TO 10 GPM

ez Z

%

WATER SOURCE HEAT PUMP

(HP-1) PIPING DIAGRAM DETAIL

SCALE: NTS

Do« HPS —

SHUT OFF VALVE
STRAINER

\
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CONSULTING ENGINEERS, INC

@MATRIX

hY4
AN

CONSULTANT

, Gratiot County

1297 N Rich Rd, Alma, MI 48801
D
Alma, Michigan 48801

rest Hills Nature Center\(—
New Nature Center

Seville Townshi
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h < HR Z
CONTRACTOR TO , 7
COORDINATE s > HS {
DEPTH OF CONCRETE JOINTS
AND SNOWMELT WIRE Y

TUBING

CONCRET TUBING SHOULD BE IN TOP 1/3 OF SLAB

WITH A 2" MIN. DEPTH OF COVERAGE

D
TYPICAL CIRCUIT  /
WIRE MESH MANIFOLD

BY

OTHERS COPPER PIPING
BALANCE VALVE \A

EACH CIRCUIT, TYP.\ —
TUBING
UNION, TYP.
AIR VENT, TYP. ’
, \étl dfAAOOo /_

COMPACTED N "
SIBORnE HicH sassvE) 7 GOLAEEDT
DENSITY _] MANIFOLD, TYP.
INSULATION G nnmeno

LEI |

j T ADAPTER, TYP.

— PEX TUBING,
S—/S )] TYP.

INFLOOR HEAT / SNOW MELT
MANIFOLD PIPING DIAGRAM

SCALE: NTS

@ INFLOOR HEAT / SNOWMELT CONCRETE DETAIL

SCALE: NTS

ELBOW TRANSITION - DIVERGING FLOW

W
15°
:E NOTE: TYPICAL WALL
ﬁ 90° ELBOW SHOWN f AR
R=1/W SIMILAR RADIUS —_— M
WK L

CONSTRUCTION FOR . FLow RETURN AIR DUCT, SEE
ALL ANGLES PLAN FOR SIZES
RADIUS ELBOW N\ RETURN AR RETURN AR
_/ h g
\ J
OFFSET TRANSITION - CONTRACTION FLOW 90° ELL FITTING W/ TURNING VANES o . \
\ J
_ W 150
) y A
/ AR
—_—
FLOW
R | — ~ CEILING
T~

FULL RADIUS
(R=W)

RETURN AIR TRANSFER DUCT

RECTANGULAR TRANSITIONS, OFFSETS, AND ELBOWS

HS & HR MAINS

2-WAY CONTROL VALVE ONLY
ON INFLOOR HEAT MANIFOLD'S

CIRCUIT SETTER,

TYP.

LINE DUCT W/ 1" THICK DUCT LINER

SCALE: NTS
SCALE: NTS
DUCT LINER. —
12"0.C.MAX. IN DIRECTION
SUPPLY AIR
12'0.C.MAX. 8,': S&%gﬁ\smc ATED — MAIN DUCT BRANCH DUCT
(TYP) ON AUTOMATED COIL LINE
FASTENERS THIS DIMENSION MAY BE CONICAL TAKE-OFF WITH
(TYP) INCREASED TO 14" MAX.) VOLUME DAMPER (TYP) HARD ELBOW
. (AS REQD)
/ SHEET METAL DUCT ’f 15° MAXIMUM FLEXIBLE DUCT
SUPPLY DIFFUSER
NOMINAL (SEE SCHEDULE
DIMENSION \ FORTYPE)
. % o COLLAR ———==| CEILING
: T\ LAY-N CLO TLE (TYP) ~_ / \ [ S F(?YRPT)
\ \ ]l 1 [ I
NOT MORE THAN 2" NOTE PUCTLINER | —
: N DOUBLE THICKNESS
FROM EDGE OF LINER. ALL TRANSVERSE AND LONGITUDINAL — AIRFOIL TURNING
EDGES OF LINER TO BE COATED VAINES.
WITH ADHESIVE. A
DUCT FITTING DETAIL - WYE WITH
TYPICAL DUCT LINER DETAIL TURNING VANES SUPPLY AIR DIFFUSER DETAIL
SCALE: NTS SCALE: NTS SCALE: NTS

2 1/4"

ff e

VANED ELBOW

NOTES:

1. LOCKING LUGS INTEGRAL WITH VANE

LOCKING LUG

TURNING VANE

2. MAXIMUM UNSUPPORTED VANE LENGTH 48"

3. FRAMES - BOLTED ORRIVITED TO ELBOW

4. VANES AND FRAMES - SAME GAUGE AS ELBOW

e TURNING VANES FOR SQUARE ELBOW DETAIL

SCALE: NTS

1" X 18 GAGE STRAP
HANGERS AT 8-0"

SPACING.

NO POP RIVETS ALLOWED

XX ARARXRARXXRXARAXARXARXAXAX

g

é&xxxxxx

Eanl

- ]

—_

-4

#10 X 3/4" SELF

TAPPING GALVANIZED
SHEET METAL SCREWS
TO ANCHOR STRAPS TO
DUCT.

ALL STRAPS TO BE TIGHT
AGAINST DUCT AND
SUPPORT MEMBERS.(TYP)

TYPICAL DUCT STRAP HANGER DETAIL

SCALE: NTS

—

EXTERIOR WALL ~_

AR GAP —]

DOUBLE-DRAINABLE BLADE ~&|

EXTRUDED ALUMINUM p!
STATIONARY LOUVER (COLOR TO 4

BE SELECTED BY ARCHITECT) j\

FACTORY BIRDSCREEN A

SEAL WEATHER TIGHT 9
’
EXTENDED SILL\ -

LOW-PRESSURE LOSS TRANSITION
SEE PLANS FOR DUCTWORK SIZE

/

/

A

CONCRETE BLOCK ———]

EXTEND FULL SIZE OA PLENUM
THRU WALL.

INSULATE OA PLENUM & RECTANGULAR
DUCTWORK W/ MIN. 2" BOARD INSULATION

SLOPE BOTTOM OF
PLENUM @
MIN 15° FOR DRAINAGE.

DETAIL NOTE:

SEE PLANS & SCHEDULES FOR
LOUVER DIMENSIONS &
INSTALLATION ELEVATIONS.

OUTSIDE AIR LOUVER DETAIL

SCALE: NTS
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SNOW MELT SYSTEM CONTROL SEQUENCE

A

B.

EQUIPMENT CONTROLLED:

AA. SNOWMELT MANIFOLDS: SM-1 THRU SM-7

THE SNOWMELT SYSTEM IS SERVED BY THE BOILER SYSTEM. THE SNOWMELT
CONTROL PANEL SHALL MODULATE THE THREE-WAY CONTROL VALVE AS REQUIRED TO
MAINTAIN THE SNOWMELT LOOP TEMPERATURE SETPOINT AT 130 DEGREE F
(ADJUSTABLE).

THE SNOWMELT SYSTEM MELTING MODE SHALL BE ENABLED WHEN THE OUTDOOR AIR
TEMPERATURE IS BELOW 40 DEGREE F (ADJUSTABLE) AND THE SNOW/ICE SENSOR
DETECTS WATER. THE SNOWMELT SYSTEM CAN ALSO BE ENABLED FROM A REMOTE
OPERATOR AT THE SNOWMELT CONTROL PANEL.

THE SNOWMELT CONTROLLER SHALL OPEN THE THREE-WAY MODULATING CONTROL
VALVE WHENEVER THE SNOWMELT SYSTEM IS ENABLED.

MELTING MODE: ONCE THE SYSTEM IS IN MELTING MODE, THE MELTING POINT TURNS
ON. AFTER 60 SECONDS, HEAT IS APPLIED TO THE SNOWMELT SYSTEM THROUGH
ACTIVATION OF THE BOILER SYSTEM. THE SYSTEM SHALL REMAIN IN MELTING MODE
UNTIL NO WATER IS DETECTED ON THE SLAB SENSOR FOR 4 HOURS AND THE SLAB IS
UP TO TEMPERATURE FOR AT LEAST 30 MINUTES. WARM WEATHER CUT OFF AND COLD
WEATHER CUT OFF CAN TERMINATE MELTING MODE.

IDLING MODE: TO DECREASE THE START UP TIME, THE SLAB SHALL BE MAINTAINED AT
AN IDLING TEMPERATURE OF 29 DEGREES F (ADJUSTABLE) UNTIL MELTING IS
REQUIRED. WHEN TEMPERATURE IS BELOW 40 DEGREE F (ADJUSTABLE) SYSTEM SHALL
BE IDLING MODE.

SNOWMELT SYSTEM PROTECTION FEATURES: THE HIGH TEMPERATURE LIMIT SHALL
LIMIT THE SUPPLY TEMPERATURE TO A MAXIMUM SUPPLY TEMPERATURE OF 140
DEGREE F (ADJUSTABLE).

RAMPING UP THE SNOWMELT SYSTEM: WHEN THE SYSTEM TURNS ON THE MELTING
SYSTEM SHALL SLOWLY RAMP UP THE SUPPLY TEMPERATURE TO THE SLAB OVER 20
MINUTES TO PREVENT THERMAL SHOCK TO THE SLAB.

WARM WEATHER CUT OFF: IF THE SLAB AND/OR OUTDOOR TEMPERATURE RISE ABOVE
THE MELTING TEMPERATURE (40 DEGREE F), HEATING THE SLAB IS NO LONGER
REQUIRED. THE SYSTEM SHALL SHUT DOWN THE MELTING AND IDLING MODE.

CONTROL AND/OR DISPLAY THE FOLLOWING:
1.1. SYSTEM GRAPHIC

1.2. SNOWMELT ALARMS

1.3. SUPPLY AND RETURN TEMPERATURES
14. SNOWMELT SUPPLY TEMPERATURE SETPOINT
1.5. SNOWMELT SUPPLY TEMPERATURE
1.6. SNOWMELT RETURN TEMPERATURE
1.7. SNOWMELT STATUS

1.8. OUTDOOR AIR TEMPERATURE

1.9. SLAB TEMPERATURE

1.10. VALVE POSITION

NOTES:

1. CONTRACTOR IS RESPONSIBLE FOR PROVIDING AND INSTALLING ALL CONTROLS
FOR A COMPLETE OPERABLE SYSTEM AND MEET THE SEQUENCE OF OPERATIONS.

2. CONTRACTOR SHALL PROVIDE ALL NECESSARY SAFETIES, INTERLOCKS, HIGH
LIMITS, LOW LIMITS, TIME DELAYS, AND CONTROL LOGIC FOR A COMPLETE AND
OPERABLE SYSTEM.

HEAT PUMP CONTROL SEQUENCE

A. THE BUILDING AUTOMATION SYSTEM (BAS) SHALL SEND THE HEAT PUMP CONTROLLER

COMMANDS. IF BAS IS NOT PRESENT, OR COMMUNICATION IS LOST WITH THE BAS THE
CONTROLLER SHALL OPERATE USING DEFAULT MODES AND SETPOINTS.

B. EQUIPMENT CONTROLLED:

B.A.  HEAT PUMPS: HP-1 THRU HP-9
B.B.  INFLOOR HEAT MANIFOLDS: IFH-1 THRU IFH-3 AND IFH-5 THRU IFH-9

C. COOLING MODE:

C.A.  WHEN SPACE TEMPERATURE RISES ABOVE SPACE TEMPERATURE SETPOINT 70
DEG F (ADJ.) THE HEAT PUMP SUPPLY FAN SHALL TURN ON, REVERSING VALVE
OPENS FOR COOLING MODE, COMPRESSOR TURNS ON, AND VALVE ON THE
WATER LOOP OPENS. UNIT SHALL MODULATE TO MAINTAIN SPACE TEMPERATURE
SETPOINT 70 DEG F (ADJ.).

B. HEATING MODE:

BA.  STAGE 1

BAA. WHEN SPACE TEMPERATURE DROPS BELOW SPACE TEMPERATURE
SETPOINT 70 DEG F (ADJ.) THE HEAT PUMP SUPPLY FAN SHALL TURN ON,
REVERSING VALVE OPENS FOR HEATING MODE, COMPRESSOR TURNS ON,
AND VALVE ON THE WATER LOOP OPENS. UNIT SHALL MODULATE TO
MAINTAIN A LEAVING AIR TEMPERATURE OF 70 DEG F (ADJ.). THE SPACE/
ZONE INFLOOR HEAT MANIFOLD CONTROL VALVE SHALL OPEN.

B.AB. STAGE 2:

BAA. WHEN SPACE TEMPERATURE IS BELOW THE SPACE TEMPERATURE
SETPOINT 70 DEG F (ADJ.) FOR 10 MINUTES (ADJ.). THE HEAT PUMP SHALL
MODULATE AND INCREASE THE LEAVING AIR TEMPERATURE TO MAINTAIN
SPACE TEMPERATURE SETPOINT 70 DEG F (ADJ.). THE SPACE/ ZONE INFLOOR
HEAT MANIFOLD CONTROL VALVE SHALL REMAIN OPEN OPEN.

D. SUPPLY FAN SHALL RUN CONTINUOUSLY WHILE OCCUPIED AND CYCLE TO MAINTAIN
UNOCCUPIED RESET SPACE TEMPERATURE SETPOINT WHILE UNOCCUPIED.

E. MONITOR HEAT PUMP AND ALARM SYSTEM IF HEAT PUMP FAILS.

F. CONTROL AND/OR DISPLAY THE FOLLOWING:

1.1. SYSTEM GRAPHIC

1.2. HEAT PUMP STATUS/ALARM

1.3. OCCUPIED/ UNOCCUPIED

1.4. SPACE TEMPERATURE

1.5. SPACE TEMPERATURE SET POINT

1.6. OUTDOOR AIR TEMPERATURE

1.7. SUPPLY FAN STATUS

14. SUPPLY AND RETURN AIR TEMPERATURES
1.5. INFLOOR HEAT MANIFOLD CONTROL VALVE
1.6. HOT GAS BYPASS WITH HOT GAS REHEAT
1.7. VALVE POSITION

NOTES:

1. CONTRACTOR IS RESPONSIBLE FOR PROVIDING AND INSTALLING ALL CONTROLS
FOR A COMPLETE OPERABLE SYSTEM AND MEET THE SEQUENCE OF OPERATIONS.

2. CONTRACTOR SHALL PROVIDE ALL NECESSARY SAFETIES, INTERLOCKS, HIGH
LIMITS, LOW LIMITS, TIME DELAYS, AND CONTROL LOGIC FOR A COMPLETE AND
OPERABLE SYSTEM.

BOILER SYSTEM CONTROL SEQUENCE

HEAT PUMP LOOP CONTROL SEQUENCE

A. THE BUILDING AUTOMATION SYSTEM (BAS) SHALL SEND THE CONTROLLER OCCUPIED
MODES. IF BAS IS NOT PRESENT, OR COMMUNICATION IS LOST WITH THE BAS THE
CONTROLLER SHALL OPERATE USING DEFAULT MODES AND SETPOINTS.

B. EQUIPMENT CONTROLLED:
B.A. BOILERS B-1, B-2 (WITH MANUFACTURER PROVIDED PUMPS).
B.B. PUMPS: P-1, P-2.

C. BOILERS TO BE EQUIPPED WITH CONTROLS THAT ALLOWS THE BOILER CONTROL
PANELS TO CONTROL SEQUENCING OF ALL BOILERS AND BOILER PUMPS IN THE
BOILER ROOM AS REQUIRED TO MAINTAIN LOOP SUPPLY WATER TEMPERATURE AT
THE OPTIMUM EFFICIENCIES BASED ON OUTDOOR AIR TEMPERATURE RESET
SCHEDULE. BOILERS SHALL ALTERNATE BEING THE LEAD/LAG BOILER. BEFORE A
BOILER STARTS THE ASSOCIATED BOILER PUMP SHALL TURN ON. IF THE BOILER
CONTROL PANEL TURNS A BOILER OFF, THE BOILER'S PUMP SHALL TURN OFF. IF
BOILER FAILS, START LAG BOILER AND ALARM BAS.

D. BASTO SEND SIGNAL TO BOILER CONTROL PANEL WHEN HEAT IS REQUIRED BASED
ON OUTDOOR AIR TEMPERATURE.

E. HOT WATER SUPPLY LOOP TEMPERATURE SHALL BE CAPABLE OF BEING CHANGED
FROM BAS.

F.  THE BAS WILL OPERATE PUMPS IN A LEAD/LAG ARRANGEMENT WITH ONE PUMP
OPERATING IN LEAD MODE AND THE OTHER PUMP IN STANDBY (LAG) MODE. THE BAS
ACTIVATES THE LEAD PUMP WHENEVER THE OUTDOOR TEMPERATURE IS BELOW 55
DEG F (ADJUSTABLE). THE BAS MONITORS CURRENT SENSING RELAYS ON THE PUMP
TO VERIFY ITS OPERATING STATUS AND ALARMS IF PUMP FAILS. STANDBY PUMP IS
ACTIVATED IF THE LEAD PUMP FAILS. PUMP OPERATION ROTATES LEAD/LAG STATUS
TO EVEN PUMP WEAR. EACH PUMP IS EQUIPPED WITH A VARIABLE FREQUENCY DRIVE
(VFD). THE BAS WILL MODULATE THE VFD ON THE LEAD PUMP AS REQUIRED TO
MAINTAIN THE SYSTEM DIFFERENTIAL PRESSURE AT THE PUMP.

G. OPERATOR STATION: BAS TO CONTROL AND/OR DISPLAY THE FOLLOWING:
SYSTEM GRAPHIC.

EACH BOILER STATUS.

EACH BOILER CONTROL VALVE POSITION.

ALARM STATUS.

BOILER DISCHARGE WATER TEMPERATURE FOR EACH BOILER.
BOILER ENTERING WATER TEMPERATURE FOR EACH BOILER.
HOT WATER LOOP SUPPLY WATER TEMPERATURE.

HOT WATER LOOP RETURN WATER TEMPERATURE.
EMERGENCY SHUT DOWN STATUS

PUMPS STATUS

. PUMPS ALARM

SPEED OF EACH VFD.

ALARM STATUS OF EACH VFD.

DIFFERENTIAL PRESSURE OF SYSTEM.

DIFFERENTIAL PRESSURE SETPOINT OF SYSTEM.
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NOTES:

1. CONTRACTOR IS RESPONSIBLE FOR PROVIDING AND INSTALLING ALL CONTROLS
FOR A COMPLETE OPERABLE SYSTEM AND MEET THE SEQUENCE OF OPERATIONS.

2. CONTRACTOR SHALL PROVIDE ALL NECESSARY SAFETIES, INTERLOCKS, HIGH
LIMITS, LOW LIMITS, TIME DELAYS, AND CONTROL LOGIC FOR A COMPLETE AND
OPERABLE SYSTEM.

INFLOOR HEAT CONTROL SEQUENCE

A. EQUIPMENT CONTROLLED:
AA.  INFLOOR HEAT MANIFOLDS: IFH-4

B. WHEN SPACE TEMPERATURE DROPS BELOW SPACE TEMPERATURE SETPOINT 70 DEG F
(ADJ.) THE MANIFOLD CONTROL VALVE SHALL OPEN.

C. MONITOR SPACE TEMPERATURE AND ALARM SYSTEM IF VALVE FAILS.

D. CONTROL AND/OR DISPLAY THE FOLLOWING:
1.1. SYSTEM GRAPHIC
1.2. SPACE TEMPERATURE
1.3. SPACE TEMPERATURE SET POINT
14, VALVE POSITION

NOTES:

1. CONTRACTOR IS RESPONSIBLE FOR PROVIDING AND INSTALLING ALL CONTROLS
FOR A COMPLETE OPERABLE SYSTEM AND MEET THE SEQUENCE OF OPERATIONS.

2. CONTRACTOR SHALL PROVIDE ALL NECESSARY SAFETIES, INTERLOCKS, HIGH
LIMITS, LOW LIMITS, TIME DELAYS, AND CONTROL LOGIC FOR A COMPLETE AND
OPERABLE SYSTEM.

A EQUIPMENT CONTROLLED:
AA. PUMPS: P-3, P4,

B.  THE BAS WILL OPERATE THE PUMPS IN A LEAD/LAG ARRANGEMENT WITH ONE PUMP
OPERATING IN LEAD MODE AND THE OTHER PUMP IN STANDBY (LAG) MODE. THE LEAD
PUMP SHALL RUN CONTINUOUSLY. THE BAS MONITORS CURRENT SENSING RELAYS
ON THE PUMP TO VERIFY ITS OPERATING STATUS AND ALARMS IF PUMP FAILS. THE
STANDBY PUMP IS ACTIVATED IF THE LEAD PUMP FAILS. PUMP OPERATION ROTATES
LEAD/LAG STATUS TO EVEN PUMP WEAR (THE FREQUENCY OF THE ROTATION
BETWEEN LEAD/LAG SHALL BE ADJUSTABLE). EACH PUMP IS EQUIPPED WITH A
VARIABLE FREQUENCY DRIVE (VFD). THE BAS WILL MODULATE THE VFD ON THE LEAD
PUMP AS REQUIRED TO MAINTAIN THE SYSTEM DIFFERENTIAL PRESSURE AT THE
PUMP.

C. THE SUPPLY LOOP TEMPERATURE SHALL BE SET TO MAINTAIN THE LOOP BETWEEN
70-85 DEG F (ADJUSTABLE). WHEN THE TEMPERATURE RISES ABOVE 85 DEG F (ADJ.)
CONDENSER WATER SHALL BE INJECTED INTO THE SUPPLY LOOP UNTIL THE LOOP
TEMPERATURE DROPS TO 80 DEG F (ADJ.). THE CONDENSER WATER IS INJECTED INTO
THE LOOP BY THE CONDENSER WATER PUMP AND COOLING TOWER. WHEN THE
TEMPERATURE DROPS BELOW 70 (ADJUSTABLE) DEG F HOT WATER SHALL BE
INJECTED INTO THE LOOP UNTIL THE LOOP TEMPERATURE RISES 75 DEG F (ADJ.). HOT
WATER IS INJECTED INTO THE SUPPLY LOOP BY THE BOILER LOOP CONTROL VALVE.

D. SUPPLY LOOP TEMPERATURE SHALL BE CAPABLE OF BEING CHANGED FROM BAS.

E. OPERATOR STATION: BAS TO CONTROL AND/OR DISPLAY THE FOLLOWING:
SYSTEM GRAPHIC.
ALARM STATUS.
LOOP SUPPLY WATER TEMPERATURE.
LOOP RETURN WATER TEMPERATURE.
LOOP SUPPLY WATER HEATING SETPOINT
PUMPS STATUS
PUMPS ALARM
SPEED OF EACH VFD.
ALARM STATUS OF EACH VFD.
. DIFFERENTIAL PRESSURE OF SYSTEM.
. DIFFERENTIAL PRESSURE SETPOINT OF SYSTEM.
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NOTES:

1. CONTRACTOR IS RESPONSIBLE FOR PROVIDING AND INSTALLING ALL CONTROLS
FOR A COMPLETE OPERABLE SYSTEM AND MEET THE SEQUENCE OF OPERATIONS.

2. CONTRACTOR SHALL PROVIDE ALL NECESSARY SAFETIES, INTERLOCKS, HIGH
LIMITS, LOW LIMITS, TIME DELAYS, AND CONTROL LOGIC FOR A COMPLETE AND
OPERABLE SYSTEM.

COOLING TOWER SYSTEM

CONTROL SEQUENCE

A

B.
B.
B.

NOTE

E

THE BUILDING AUTOMATION SYSTEM (BAS) SHALL SEND THE COOLING TOWER
CONTROLLER COMMANDS. IF BAS IS NOT PRESENT, OR COMMUNICATION IS LOST
WITH THE BAS THE CONTROLLER SHALL OPERATE USING DEFAULT MODES AND
SETPOINTS.

EQUIPMENT CONTROLLED:
A PUMP:P-5
B.  COOLING TOWER: CT-1.

THE BAS WILL ACTIVATE THE COOLING TOWER AND CONDENSER WATER PUMP WHEN
THE HEAT PUMP LOOP SUPPLY WATER TEMPERATURE RISES ABOVE 85 DEG F
(ADJUSTABLE). THE COOLING TOWER SHALL BE EQUIPPED WITH CONTROLS THAT
MAINTAIN LOOP SUPPLY WATER TEMPERATURE AT THE OPTIMUM EFFICIENCIES.

MONITOR PUMP AND ALARM SYSTEM IF PUMP FAILS.
MONITOR COOLING TOWER AND ALARM SYSTEM IF COOLING TOWER FAILS.
MONITOR CONDENSER WATER SUPPLY AND RETURN TEMPERATURE.

OPERATOR STATION: CONTROL AND/OR DISPLAY THE FOLLOWING:
SYSTEM GRAPHIC.

OUTDOOR AIR TEMPERATURE.

CONDENSER WATER SUPPLY TEMPERATURE.

CONDENSER WATER RETURN TEMPERATURE.

HEAT PUMP LOOP COOLING SUPPLY WATER TEMPERATURE
PUMP STATUS/ALARM.

COOLING TOWER STATUS/ALARM

—
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1. CONTRACTOR IS RESPONSIBLE FOR PROVIDING AND INSTALLING ALL CONTROLS
FOR A COMPLETE OPERABLE SYSTEM AND MEET THE SEQUENCE OF OPERATIONS.

2. CONTRACTOR SHALL PROVIDE ALL NECESSARY SAFETIES, INTERLOCKS, HIGH
LIMITS, LOW LIMITS, TIME DELAYS, AND CONTROL LOGIC FOR A COMPLETE AND
OPERABLE SYSTEM.

NERGY RECOVERY VENTILATOR

C

ONTROL SEQUENCE

A.

EQUIPMENT CONTROLLED: ERV-1, ERV-2, ERV-3

B. SUPPLY AND EXHAUST FANS SHALL RUN CONTINUOUSLY WHILE OCCUPIED AND SHUT

D

E

OFF WHILE UNOCCUPIED.

MONITOR EXHAUST AND SUPPLY FAN STATUS'S WITH CURRENT SENSING RELAYS AND
ALARM BAS IF A FAN FAILS.

. CONTROL AND/OR DISPLAY THE FOLLOWING:
DA. FANSTATUS
D.B.  FAN FAILURE ALARM STATUS

. ERV'S SHALL BE CONTROLLED AND MONITORED BY BAS.

NOTES:

1. CONTRACTOR IS RESPONSIBLE FOR PROVIDING AND INSTALLING ALL CONTROLS
FOR A COMPLETE OPERABLE SYSTEM AND MEET THE SEQUENCE OF OPERATIONS.

2. CONTRACTOR SHALL PROVIDE ALL NECESSARY SAFETIES, INTERLOCKS, HIGH
LIMITS, LOW LIMITS, TIME DELAYS, AND CONTROL LOGIC FOR A COMPLETE AND
OPERABLE SYSTEM.

GENERAL NOTES

1.

APPROVED INSTALLING CONTRACTOR: CONTROL SOLUTIONS, INC.
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BASIS OF DESIGN ES.P AIR FLOW DATA WPD. FT. |HEATING TOTAL SENSIBLE COOLING DATA HEATING DATA ELECTRICAL DATA
TAG " | SUPPLY REFRIGERANT| GPM P F COOLING | COOLING MOTOR COMMENTS
MANUFACTURER MODEL IN-WC OA CFM HD. MBH EAT LAT EWT LWT EAT LAT EWT LWT FLA MOCP VOLT/PH/HZ
AIR CFM MBH MBH HP
HP-1 WATER FURNACE V7AV048BVOBM1CTRBVDR210XXX 07 1600 425 R454B 9.00 5.80 56.10 4196 3143 75.0°F 57.4°F 85.0°F 97 1°F 635°F 856°F 70.0°F 59 2°F 237 40 1 230/1/60 | 12345678910
HP-2 WATER FURNACE V7AV048BVOBM1CTRBVDR210XXX 07 1600 425 R454B 9.00 5.80 56.10 4196 3143 75.0°F 57.4°F 85.0°F 97 1°F 635°F 85 6°F 70.0°F 59 2°F 237 40 1 230/1/60 | 12345678910
HP-3 WATER FURNACE V7AV036BVOBM1CTRBVDR210XXX 07 1100 550 R454B 7.00 5.20 4031 32.12 2232 75.0°F 56.2°F 85.0°F 96.8°F 57.7°F 85 4°F 70.0°F 60 3°F 163 30 1" 230/1/60 | 12345678910
HP-4 WATER FURNACE V7AV024BVOBM1CTRBVDR210XXX 07 800 125 R454B 6.00 3.30 2731 2143 17 49 75.0°F 551°F 85.0°F 94.0°F 66.1°F 86.6°F 70.0°F 62.0°F 123 20 1" 230/1/60 | 12345678910
HP-5 WATER FURNACE V7AV024BVOBM1CTRBVDR210XXX 07 800 475 R454B 6.00 3.30 2731 2143 17 49 75.0°F 551°F 85.0°F 94.0°F 554°F 86.6°F 70.0°F 62.0°F 143 20 17”? 230/1/60 | 12345678910
HP-6 WATER FURNACE V7AV024BVOBM1CTRBVDR210XXX 07 800 475 R454B 6.00 3.30 2731 2143 17 49 75.0°F 55 1°F 85.0°F 94.0°F 554°F 86.6°F 70.0°F 62.0°F 143 20 112 230/1/60 | 12345678910
HP-7 WATER FURNACE V7AV024BVOBMICTRBVDR210XXX 07 800 475 R454B 6.00 3.30 2731 2143 17 49 75.0°F 551°F 85.0°F 94.0°F 554°F 86.6°F 70.0°F 62.0°F 143 20 112 230/1/60 | 12345678910
HP-8 WATER FURNACE \V7AV024BVOBM1CTRBVDR210XXX 07 800 500 R454B 6.00 3.30 2731 2143 17 49 75.0°F 55 1°F 85.0°F 94.0°F 546°F 86.6°F 70.0°F 62.0°F 143 20 112 230/1/60 | 123456.78910
HP-9 WATER FURNACE \V7AV024BVOBM1CTRBVDR210XXX 07 800 500 R454B 6.00 3.30 2731 2143 17 49 75.0°F 55 1°F 85.0°F 94.0°F 546°F 86.6°F 70.0°F 62.0°F 143 20 112 230/1/60 | 123456.789.10
NOTES:
1. BASED ON WATER FURNACE 4. PROVIDE HOSE KIT WITH STRAINER, BALANCE VALVE, AND SHUTOFF 7. MODULATION HOT GAS REHEAT WITH HOT GAS BYPASS 10. BASED ON 40% PROPYLENE GLYCOL
2. HEAT PUMP CAPACITIES BASED ON COOLING CONDITIONS OF 80°F DB & 67°F WB EAT, AND 85°F EWT 5. PROVIDE THERMOSTAT WITH LOCKBOX 8. VARIABLE SPEED COMPRESSOR AND ECM MOTOR
3. HEAT PUMP CAPACITIES BASED ON HEATING CONDITIONS OF 70°F DB EAT AND 75°F EWT 6. BACNET CONNECTION 9. SINGLE ZONE VAV CONTROL
MICHIGAN MECHANICAL CODE
ROOM AREA OA CFM OA EA FLOW RATE FLUID ELECTRICAL
p ROOMNAME  |OCCUPANCY CLASSIFICATION| “ " |OCC.DEN/| #OF | “o 2" | OA EA | REQUIRED |REQUIRED| ¢\ oo iep | removen |NOTES ac | mopeL | Locamon | FLUE | INPUT |OUTPUT| EWT | LWT | @30° | PRESSURE COMMENTS
1000 FT? |(PEOPLE CFM/FT?| CFM/FT? OA CFM EA CFM SIZE MBH MBH (°F) (°F) DELTAT DROP (FT. OF
PERSON VOLTS |PHASE | FLA | DISC.
201 VESTIBULE MAIN ENTRY LOBBIES 49 10 1 5 0.06 - 8 15 - 1 (GPM) HEAD)
0 L ORRIDORS s : 05 : - n : 1 B1 FTX500L | 114 - MECHANICAL 4 500 489 100 130 33 34 120 1 6 EC | 12345678910
203 VESTIRULE AN ENTRY LOBBIES 7 m 1 5 008 - A s - 1 B-2 FTX500L | 114 - MECHANICAL 2 500 489 100 130 33 34 120 1 6 EC | 12345678910
204 CLASSROOM CLASSROOMS (AGE 9+) 849 35 30 10 012 - 402 475 500 1 NOTES:
207 CLASSROOM CLASSROOMS (AGE 9+) 849 35 30 10 0.12 - 402 475 500 1 1. BASED ON LOCHINVAR 4. CASCADING SEQUENCER 7. CONGENTRIC VENT KIT 9. BACNET CONNECTION
NOTES: TOTAL: 853 0 1050 1000 2. CONDENSATE NEUTRALIZER 5.2 WAY BOILER CONTROL VALVE 8. GRUNDF OS MAGNA 3 VARIABLE SPEED BOILER PUMP 10 BASED ON 40% PROPYLENE GLYCOL
1. REFERENCE 2021 MICHIGAN MECHANICAL CODE, TABLE 403.3.1.1, MINIMUM VENTILATION RATES 3. PROPANE CONDENSING BOILER 6. WIRELESS OUTDOOR AR SENSOR KBX850 (LOCHINVAR PART # 100208411), 62 GPMAND  spppryiaTioNS
16 WG @ 20°F DELTA T 120V 2.5 AMPS
EC - ELECTRICAL CONTRACTOR
NO. OF NO. OF COOLING GPM MAX. PD | EAT °F ELECTRICAL
TAG MODEL | LOCATION : FANS PER| CAPACITY EACH : EWT°F | LWT °F COMMENTS
CELLS (PSI) (DB/WB) FAN HP |FAN RPM| VOLTAGE | PHASE FLA MOCP DISC BY
CELL (MBH) CELL
OUTSIDE
CT-1 MWL-188 | NORTHWEST 1 1 286 62 263 90/785 95 85 5 1140 240 1 18.2 343 EC 123456
CORNER
NOTES:
1. BASED ON RECOLD 4. BACNET CONNECTION 6. BASE ON 40% PROPYLENE GLYCOL ABBREVIATIONS
2. PROVIDE VIBRATION SWITCHES 5. INTAKE AIR DAMPERS EC - ELECTRICAL CONTRACTOR
3. PROVIDE ELECTRONIC WATER TREATMENT SYSTEM FOR SPRAY WATER ON EACH TOWER, BASED ON FLOWTECH FTC SERIES, OUTDOOR RATED. INCLUDE 120V SIGNAL GENERATOR PANEL, 120V CONDUCTIVITY CONTROLLER
VWITH 3/4* BLOWDOWN VALVE HOUSED IN OUTDOOR ENCLOSURE. INCLUDE INSTALL AND 1ST SEASON OF MONTHLY SERVICE VISITS FOR WATER CHEMISTRY CHECKS. EC TO PROVIDE 120V QUADPLEX OUTLET PER SYSTEM.
VENTILATION SCHEDULE - PHASE 1 T eSS
CIRCUIT SPACING| OUTPUT (GPMPER| TOTAL FLUID
MICHIGAN MECHANICAL CODE TAG SERVES AREA OF CIRCUIT TYPE | *,, ) DROP / CIRCUIT COMMENTS
SIZE (" 0.C.) | (BTUIFT?) | CIRCUIT| GPM TYPE
ROOM R M NAME CCUPANCY CLASSIFICATION AREA OA CFM OA EA NOTE (FT) CIRCUITS (FT OF H20)
4 00 OoCcCu SS O prz |OCC-DEN/I #OF PER OA EA | REQUIRED |REQUIRED| o ;o0 1ep | REMOVED |NOTES IFA-1 ZONE - 1 2985 T 17" RADIANTPEX+ 12 25 0.84 9.22 72 40% GLYCOL 1
1000 FT? |PEOPLE PERSON CFM/FT?| CFM/FT> | OA CFM EA CFM IFH-2 ZONE - 2 1868 7 172" RADIANTPEX+ 12" 25 0.92 6.41 75 40% GLYCOL 1
101 VESTIBULE MAIN ENTRY LOBBIES 137 10 2 5 006 - 19 - 25 - 1 IFH-3 ZONE -3 912 4 112" RADIANTPEX+ 12 25 0.78 3.13 5.0 40% GLYCOL 1
102 ENTRY HALL CORRIDORS 729 - - 0.06 - 24 - 50 - 1 IFH-4 ZONE- 4 917 4 172" RADIANTPEX+ 12" 25 0.79 314 5.0 40% GLYCOL 1
103 STAFF OFFICE SPACES 380 5 4 5 0.06 - 23 - 50 - 1 IFH-5 ZONE-5 922 4 172" RADIANTPEX+ 12" 25 0.79 316 5.0 40% GLYCOL 1
104 OFFICE OFFICE SPACES 180 5 2 5 0.06 - 2 - 25 - 1 IFH-6 ZONE- 6 912 4 172" RADIANTPEX+ 12" 25 0.78 313 5.0 40% GLYCOL 1
105 OFFICE OFFICE SPACES 167 5 2 5 0.06 - 21 - 25 - 1 IFH-7 ZONE - 7 378 2 172" RADIANTPEX+ 12" 25 0.65 1.30 30 40% GLYCOL 1
106 LAUNDRY COMMERCIAL LAUNDRY 8 10 1 > 0.12 i 1o : 2 i 1 IFH-8 ZONE - 8 1125 5 17 RADIANTPEX+ 2" 25 0.77 3.86 49 40% GLYCOL 1
107 TOILET TOILET ROOMS AND BATHROOMS 76 - - 25/50 0 25/50 0 50 1 s S oy - o AT = " — T 5 IR 1
108 MANHALL AUDITORIUMS 2486 150 12 ° 0.06 - s - %0 80 ! SM-1 SNOWMELT ZONE - 1 586 3 5/8" RADIANTPEX 9" 151 2.39 716 18.0 40% GLYCOL 1
109 STORAGE STORAGE ROOMS N7 - - 012 : 27 : 50 : 1 - i i ' : ' °
" " 0
o T SILET ROONS PUBLTC 1 . : I S =070 00 =3 1 SM-2 SNOWMELT ZONE - 2 50 1 5/8 RADIANTPEX+ 9 166 067 0.67 08 40% GLYCOL 1
2 TOEN TOILETROOMS ~PUBLIC 258 - - 50770 0 50770 200 250 1 SM-3 SNOWMELT ZONE - 3 320 2 5/8" RADIANTPEX+ 9" 154 1.09 3.99 115 40% GLYCOL 1
113 JANITOR STORAGE ROOMS 86 . . 012 . 1 . 100 100 1 SM-4 SNOWMELT ZONE - 4 467 3 5/8" RADIANTPEX+ 9" 152 1.88 5.63 9.9 40% GLYCOL 1
114 MECHANICAL STORAGE ROOMS 289 - - 0.12 - 2 - 250 250 1 SM-5 SNOWMELT ZONE - 5 95 1 5/8" RADIANTPEX+ 9" 162 123 123 3.2 40% GLYCOL 1
115 CLASSROOM CLASSROOMS (AGE 9-) 840 35 30 10 0.12 - 401 - 475 200 1 SM-6 SNOWMELT ZONE - 6 275 2 5/g" RADIANTPEX+ 9" 155 172 344 78 40% GLYCOL 1
118 CLASSROOM CLASSROOMS (AGE 9+) 859 35 30 10 0.12 - 404 - 475 400 1 SM-7 SNOWMELT ZONE - 7 95 1 5/8" RADIANTPEX+ 9" 162 1.23 1.23 3.2 40% GLYCOL 1
121 CLASSROOM CLASSROOMS (AGE 9+) 838 3 30 10 0.12 - 401 ) ATs 400 ! SM-8 SNOW MELT ZONE - 8 171 1 5/8" RADIANTPEX+ 9" 158 2.18 2.18 139 40% GLYCOL 1
124 HALL CORRIDORS 388 - - 0.06 - 24 - S0 - 1 SM-9 SNOWMELT ZONE - 9 30 1 5/8" RADIANTPEX+ 9" 170 041 0.41 03 40% GLYCOL 1
125 VESTIBULE MAIN ENTRY LOBBIES 48 10 1 5 0.06 - 8 : 15 - 1
NOTES: TOTAL: 2229 190 3290 2950 NOTES:
' ' 1. BASED ON RADIANTWORKS
1. REFERENCE 2021 MICHIGAN MECHANICAL CODE, TABLE 403.3.1.1, MINIMUM VENTILATION RATES
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PUMP SCHEDULE r TE
% 9B
oo O
FLUID PUMP MOTOR §t g?_ §
MARK| LOCATION SERVES SERIES MODEL ) COMMENTS S
TYPE % CONC. | TEMP °F |GPM HEAD IMP % EFF RPM VOLT | PHASE HP VFD = ~ @
(FT) DIA. % B S=<
P-1 114 - MECHANICAL BOILER E-90 2AAC PROP. GLYCOL 40 130 106 45 3.875" 745 3359 240 1 2 EC 123 S= -g*g
P-2 | 114- MECHANICAL BOILER E-90 2AAC PROP. GLYCOL 40 130 106 45 3.875" 745 3359 240 1 2 EC 123 = §:=_> §Q§‘
P-3 | 114- MECHANICAL HEAT PUMP E-90 15AB PROP. GLYCOL 40 85 72 35 6.5" 54.9 1633 240 1 15 EC 123 % << -
P-4 | 114- MECHANICAL HEAT PUMP E-90 15AB PROP. GLYCOL 40 85 72 35 6.5" 54.9 1691 240 1 15 EC 123 - §
P-5 | 114- MECHANICAL COOLING TOWER E-90 15AB PROP. GLYCOL 40 85 62 35 6.25" 55.5 1691 240 1 15 EC 123 o= L
NOTES: % 2 3
1. BASED ON BELL & GOSSETT ABBREVIATIONS S s T
2. VARIABLE SPEED EC - ELECTRICAL CONTRACTOR S §
3. CONSTANT VOLUME n NS
SRS
MAKE/ NECK SIZE INLET FREE PRESSURE / gg 5 Sg \
TAG FUNCTION | SERVES DEPTH CFM A SCREEN |COMMENTS gf z gg
MODEL | WIDTH | HEIGHT AREA (SQ FT) DROP (" WC) wg o £$
L-1 INTAKE ERV-2 ELF375DXH 24" 24" 4172 192 850 0.05 BIRD & INSECT 12 §§ 4 }
L-2 EXHASUT ERV-2 ELF375DXH 24" 18" 4172 132 850 0.04 BIRD & INSECT 12 £ 5 §
NOTES: ®
1. BASED ON RUSKIN >< v
2. COORDINATE LOUVER FINISH WITH ARCHITECT PRIOR TO ORDERING — g
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SA SUMMER PERFORMANCE WINTER PREFORMANCE ELECTRICAL @ \
TAG MODEL sacem | _SA | moTor SA Eacem | EA |EAMOTOR,|  EA EAT EAT LAT LAT EAT LAT COMMENTS =
E.S.P. ’ FILTERS E.S.P. QTY), HP |FILTERS ERR ERR MCA |(VOLTAGE| PHASE ~ = & o
(QTY), HP @ry), DB (°F) | WB (°F) | DB (°F) | WB (°F) (°F) (°F) \9) %% § ﬁ'
ERV-1 HE3XJINH-S15WW---ANT---L 2150 1 1@ 2HP 2" MERV 8 2150 1 1@ 2HP 2" MERV 8 50.5 89.9 72.1 79.6 67.4 68.6 -10 455 243 240 1 12,34,5 U Ni‘? S|, §
ERV-2 | HE15-JINH-S15AA---GNT---L 850 1 1@ 770W 2" MERV 8 850 1 1@ 770W 2" MERV 8 535 89.9 72.1 795 67.2 69.2 -10 45.7 7.7 240 1 12345 ) §§E % H=
ERV-3 | HE15-JINH-S15AA---GNT---L 1000 1 1@ 770W 2" MERV 8 1000 1 1@ 770W 2" MERV 8 50.6 89.9 72.1 79.7 67.4 67.8 -10 447 7.7 240 1 12345 V\D ;‘% %.O
NOTES: = SES
: -~ S X §
1. BASED ON RENEWAIRE 4. SINGLE WALL CASING S E:& O ]
2. FUSED DISCONNECT BY UNIT MANUFACTURER 5. PROVIDE MOTORIZED BACK DRAFT DAMPER ON OUTSIDE INLET AND EXHAUST QUTLET Z = ﬁ_g;%
3. MOTOR STARTERS & CONTACTORS PROVIDED BY MANUFACTURER ¥ “S S g
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DIFFUSER, REGISTER, & GRILLE SCHEDULE .
2
&
TAG MODEL | LOCATION | TYPE BTUS EAT °F DISC. |COMMENTS NECK CFM RANGE 100 FPM §
VOLTS |PHASE WATTS TAG MODEL FACE SIZE PATTERN MOUNT | MATERIAL | COLOR |3
BY SIZE (MIN-MAX.) THRow | NOTES NS
CUH-1 H3423T 111 - MEN WALL 10239 70 240 1 3,000 MANU 123 ol
SD-1 SCD 6" 24x24 50-135 3 CONE / 4-WAY LAY-IN STEEL WHITE 3 1234 5@
CUH-2 H3423T 112- WOMEN WALL 10239 "0 240 1 3000 | MANU 123 SD-1 SCD g 24x24 140-245 3 CONE / 4WAY LAY-IN STEEL WHITE 5 1234 s
NOTES: '§ "
1. BASED ON MARKEL SG-1 SDGE 10x4 10x4 60-150 ADJ DBL DEFL SURFACE EXT AL BLDS WHITE 4.9 123456 NE
2. UNIT MOUNTED TAMPER PROOF THERMOSTAT SG-1 SDGE 10x6 10x6 155-340 ADJ DBL DEFL SURFACE EXT AL BLDS WHITE 6-12 12,3456 o) ) o
3. RECESS INTO WALL &
QI
EG-1 530 SERIES 6x6 6x6 50 3/4 SPC - 45° DFL SURFACE STEEL WHITE 1,23,46 S|3[8[S|S[S|*
EG-1 530 SERIES 12x10 12x10 275 3/4 SPC - 45° DFL SURFACE STEEL WHITE 12346 7~ ™\
EG-1 530 SERIES 20x10 20x10 425-500 3/4 SPC - 45° DFL SURFACE STEEL WHITE 12346
EG-1 530 SERIES 24x14 2Ux14 850 3/4 SPC - 45° DFL SURFACE STEEL WHITE 12346
EG-2 80 SERIES 12x12 12x12 600 1/2x1/2x1/2 GRID SURFACE ALUMINUM WHITE 12346
ROOF HOOD SCHEDULE RG-1 530 SERIES 22x10 22x10 550 3/4 SPC - 45° DFL SURFACE STEEL WHITE 12346
RG-1 530 SERIES 40x20 40x20 2 350 3/4 SPC - 45° DFL SURFACE STEEL WHITE 12346
TAG |FUNCTION|Service| MAKE/ | THROAT | \\oiopr | INLETFREE 1 ocni | WEIGHT | SCREEN | COMMENTS
MODEL SIZE AREA (SQ. FT.) RG-2 80 SERIES 24x12 24x12 1,000 1/2x1/2x1/2 GRID LAY-IN ALUMINUM WHITE 1,2,3,4
IAH-1 INTAKE ERV-1 GRSI-24 24" 171" 5.02 2150 29 BIRD 12
IAH-2 INTAKE ERV-3 GRSI-16 16" " 2.0 1000 16 BIRD 1.2 TG-1 80 SERIES 10x6 10x6 250 1/2x1/2x1/2 GRID SURFACE ALUMINUM WHITE 123,46 <y
RLH-1 EXHAUST ERV-1 GRSR-24 28" 17" 3.14 2150 29 BIRD 12 NOTES: '§
RPH-2 EXHAUST ERV-3 GRSR-16 16" 171" 1.25 1000 16 BIRD 12 : S
1. BASED ON: PRICE 5. AIRFOIL BLADE / STEEL FRAME =
NOTES: ) S
T BASED ON GREENHECK 2. MAX. NC = 30 6. INTERGRAL DAMPER o
2. ROOF CURB 3. MAX. APD - 0.10 INCHES S
4. SELECT BORDER TO MATCH ROOM FINISH SCHEDULE =
=
=
=

\Omm L. DONALDSON, AIA PLC. ALL RIGHTS RESERVED, NO PART OF THESC DRAWINGS SHALL BCL USCD WITHOUT WRITTEN PCRMISSION OF THE ARCHITECT
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