
DWH-1
TO FLOOR

DRAIN

B-1

1-1/2" BOILER DRAIN PIPE
TO FLOOR DRAIN (TYP.)

HR

6"

THERMOMETER
(TYP.)

6"

UNION
(TYP.)

G

GAS COCK
(TYP.)

3"

DRIP LEG
(TYP.)

HS

TO FLOOR
DRAIN

B-2

HR

6"

6"

G

3"

HS

HS

HR

HR
6"

SSF-1

TO X-FD
(TYP.)

AS-1

XT-1

P

HS AUTOMATIC AIR
VENT

1-1/2"

DRAIN VALVE
(TYP.)

AUTOMATIC
AIR VENT

PRV

M

BFP 1-1/2"
1-1/2"

MAKEUP WATER METER
(BASED ON ONICON MODEL

F-4600 OR APPROVED EQUAL)

G

CW

HS

HR

P-1

SHUTOFF VALVE (TYP.)

BALANCE VALVE (TYP.)

CHECK VALVE (TYP.)

FLEX (TYP.)

P-2

X-FLOOR

HSHS

SSF-1 PUMP

SSF-1 FILTER

SSF-1 SKID

6"6"

6"

6"

4"

HR
6"

2" 2"

DWH-2

CONCRETE PAD

P-3

3"

4"
HR

2-WAY MODULATING
CONTROL VALVE

CHECK
VALVE (TYP.)

SHUTOFF VALVE (TYP.)

CIRCUIT SETTER
(TYP.)

P/T (TYP.)

2-1/2"
2-1/2"

2-1/2"

2-1/2"

BAS
SENSOR

UNION
(TYP.)

THERMOMETER
(TYP.)

SUCTION DIFFUSER
WITH STRAINER (TYP.)

HS
3"

BAS
SENSOR

3"

HS

HR

HR

3"

3"

HS

6"

HS
4"

HS
4"

6"

2-WAY, 2-POSITION
CONTROL VALVE (TYP.)

SHUTOFF VALVE (TYP.)

CONDENSATE
NEUTRALIZER (TYP.)

1-1/2" CONDENSATE DRAIN
PIPE TO FLOOR DRAIN (TYP.)

REFER TO PLUMBING DRAWINGS
FOR CONTINUATION

NO

HR HR
3" 1" 1" HR FROM X-UH IN

MECHANICAL ROOM
3" HR TO AHUS/BUILDING

CONCRETE PADCONCRETE PADCONCRETE PADCONCRETE PAD CONCRETE PAD

SHUT OFF
VALVE (TYP.)

DIFFERENTIAL
PRESSURE BYPASS

7
AIR HANDLING UNIT/MAKEUP AIR UNIT HEATING COIL 3-WAY
CONTROL VALVE PIPING DIAGRAM - NEW
SCALE:  NTS

THERMOMETER (TYP.)

UNION (TYP.)
HR

COIL

P/T TAP (TYP.)

HR

HR

HR

HS

HS

HOSE END
DRAIN VALVE
(TYP.)

SHUTOFF
VALVE (TYP.)

CIRCUIT SETTER
(TYP.)

HS

3-WAY MODULATING
CONTROL VALVE
(REFER TO SCHEDULE)

AUTOMATIC AIR
VENT (TYP.)

PUMP (REFER TO PLAN
VIEW FOR PUMP TAG)

NOTE:
REFER TO DRAWINGS FOR PIPE SIZING.

CONTRACTOR TO ADD ACCESS DOORS TO THE DUCTWORK
ON EACH SIDE OF THE HEATING COIL TO ALLOW FOR
MAINTENANCE/CLEANING

5

CABINET UNIT HEATER/UNIT HEATER 2-WAY
CONTROL VALVE HYDRONIC PIPING DIAGRAM
SCALE: NTS

COIL

HS

HR

3/4" HOSE END
DRAIN VALVE

2-WAY MODULATING
CONTROL VALVE

SHUTOFF VALVE (TYP.)

CIRCUIT SETTER

UNION (TYP)
P/T TAP (TYP.)

STRAINER

HS

SHUTOFF VALVE
(TYP.)

CIRCUIT
SETTERUNION (TYP.)

RADIANT FIN TUBE

2 RADIANT FIN TUBE PIPING DETAIL
SCALE: NTS

HR

MANUAL AIR VENT

NOTE:
REFER TO DRAWINGS FOR NUMBER OF RADIANT FIN TUBE
PIPED TOGETHER. ALTER PIPING CONFIGURATION
ACCORDINGLY TO BE PIPED SIMILAR TO DETAIL. ALL FIN
TUBE TO BE ENCLOSED IN CONTINUOUS ENCLOSURE.

3 MULTI-RADIANT FIN TUBE IN SERIES PIPING DETAIL
SCALE: NTS

2-WAY, 2-POSITION DDC
CONTROL VALVE (REFER TO
SEQUENCE OF OPERATIONS)

HS

SHUTOFF VALVE
(TYP.)

CIRCUIT SETTER
(SIZED FOR THE TOTAL

SUM OF FLOW)

UNION (TYP.)

RADIANT FIN TUBE

HR

MANUAL AIR VENT

RADIANT FIN TUBE RADIANT FIN TUBE

6
CABINET UNIT HEATER/UNIT HEATER 3-WAY
CONTROL VALVE HYDRONIC PIPING DIAGRAM
SCALE: NTS

COIL

HS

HR

3/4" HOSE END
DRAIN VALVE

3-WAY MODULATING
CONTROL VALVE

SHUTOFF VALVE (TYP.)

CIRCUIT SETTER

UNION (TYP)
P/T TAP (TYP.)

STRAINER

PIPE SIZE TO BE THE
SAME THROUGH ALL
RADIANT FIN TUBE

AUTOMATIC AIR
VENT (TYP.)

AUTOMATIC AIR
VENT (TYP.)

2-WAY, 2-POSITION DDC
CONTROL VALVE (REFER TO
SEQUENCE OF OPERATIONS)

NOTE:
REFER TO DRAWINGS FOR NUMBER OF RADIANT FIN TUBE
PIPED TOGETHER. ALTER PIPING CONFIGURATION
ACCORDINGLY TO BE PIPED SIMILAR TO DETAIL. ALL FIN
TUBE TO BE ENCLOSED IN CONTINUOUS ENCLOSURE.

4 MULTI-RADIANT FIN TUBE IN PARRELL PIPING DETAIL
SCALE: NTS

HS

SHUTOFF VALVE
(TYP.)

CIRCUIT SETTER (TYP.)

RADIANT FIN TUBE

HR MANUAL AIR VENT

RADIANT FIN TUBE

2-WAY, 2-POSITION DDC
CONTROL VALVE (REFER TO
SEQUENCE OF OPERATIONS)

HS

RADIANT FIN TUBE

HSHR HR HR

HR

8
RTU, & ERV HEATING COIL 2-WAY CONTROL VALVE PIPING
DIAGRAM - NEW
SCALE:  NTS

THERMOMETER (TYP.)

UNION (TYP.)
HR

COIL

P/T TAP (TYP.)

HR

HR

HR

HS

HS

HOSE END
DRAIN VALVE
(TYP.)

SHUTOFF
VALVE (TYP.)

CIRCUIT SETTER
(TYP.)

HS

2-WAY MODULATING
CONTROL VALVE
(REFER TO SCHEDULE)

AUTOMATIC AIR
VENT (TYP.)

PUMP (REFER TO PLAN
VIEW FOR PUMP TAG)

NOTE:
REFER TO DRAWINGS FOR PIPE SIZING.

CONTRACTOR TO ADD ACCESS DOORS TO THE DUCTWORK
ON EACH SIDE OF THE HEATING COIL TO ALLOW FOR
MAINTENANCE/CLEANING

10 ROOF MOUNTED EXHAUST FAN DETAIL
SCALE: NTS

ROOF OPENING FRAMING BY
GENERAL TRADES

SPUN ALUMINUM FAN
HOUSING

ALUMINUM BIRD SCREEN
ALL AROUND

SECURE FAN TO CURB WITH
SHEET METAL SCREWS 12" O.C.
ALL AROUND

REFER TO DRAWINGS FOR
DUCT SIZE

24" HIGH INSULATED PRE-
FAB. ROOF CURB

FAN IMPELLAR

DIRECT DRIVE MOTOR

COUNTER FLASHING

ROOFING MATERIAL BACKDRAFT
DAMPER

RTU / ERV

CURB
ROOF

WATERTIGHT
FLASHING

5/8" EXTERIOR SHEATHING (TYP)
2" SOUND-BOARD, INSULATION (TYP)
5/8" EXTERIOR SHEATHING (TYP)
2" SOUND-BOARD, INSULATION (TYP)
5/8" EXTERIOR SHEATHING (TYP)

DECKING

11

DOWNFLOW ROOF TOP UNIT/ ENERGY
RECOVERY UNIT DETAIL
SCALE: NTS

OUTSIDE AIR INTAKE
MINIMUM OF 36"
ABOVE ROOF

INTERNALLY LINED
DUCTWORK 10 FEET

FROM RTU/ERV

CIRCUIT SETTER
(SIZED FOR THE TOTAL

SUM OF FLOW)

SI
ZE

 V
AR

RI
ES

 P
ER

 O
PE

NI
NG

SIZE
VARRIES

PER
OPENING

1'-812"
TYP.

1'-
81 2"

TY
P.

3" x 3" x 3/8" STEEL ANGLE

#4 BARS WELD AT
INTERSECTIONS

CONTINUOUS WELD TO NEW
STEEL ANGLES FOR ROOF
OPENING

3/8"

3" x 3" x 3/8" STEEL ANGLE

#4 BARS

9 SECURITY GRILLE DETAIL
SCALE: NTS

CONTRACTOR TO INSTALL SECURITY GRILLES PER
DETAIL 9 ON ROOF MOUNTED EXHAUST FANS
LOCATED IN SUPPLY 173 & SUPPLY 175

EXTRUDED ALUMINUM
STATIONARY LOUVER (COLOR TO

BE SELECTED BY ARCHITECT)

FACTORY BIRDSCREEN

EXTENDED SILL

SEAL WEATHER TIGHT

DOUBLE-DRAINABLE BLADE

DETAIL NOTE:
SEE PLANS & SCHEDULES FOR
LOUVER DIMENSIONS AND
ELEVATIONS

BLOCK

13 LOUVER DETAIL
SCALE: NTS

36
"

ROOFING MATERIAL

ROOF OPENING FRAMING

PREFABRICATED
INSULATED ROOF
CURB

BIRD SCREEN

INSULATED ALUMINUM HOOD

12 INTAKE HOOD DETAIL
SCALE: NTS

GRAVITY BACKDRAFT DAMPER
CONTRACTOR TO INSTALL SECURITY GRILLES PER
DETAIL 9 ON ROOF MOUNTED INTAKE HOODS
LOCATED IN SUPPLY 173 & SUPPLY 175

M-
80

5

M
EC

H
AN

IC
AL

 D
ET

AI
LS

Ja
ck

so
n 

W
es

t A
rm

or
y 

Re
no

va
tio

ns
27

00
 W

. A
rg

yl
e 

St
., 

Ja
ck

so
n,

 M
I 4

92
02

TA
T

TA
T

CA
T

CA
T

24
98

6.
00

1 SOUTH MECHANICAL ROOM BOILER PIPING DIAGRAM - MECHANICAL NEW
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2 SUPPLY AIR DIFFUSER DETAIL
SCALE: NTS

CONICAL TAKE-OFF WITH VOLUME
DAMPER (TYP)

SUPPLY AIR BRANCH
DUCT

FLEXIBLE DUCT

LAY-IN CLG TILE (TYP)

CEILING SUPPORT
TEE (TYP)

SUPPLY DIFFUSER
(SEE SCHEDULE FOR
TYPE)

COLLAR

HARD ELBOW
(AS REQ'D)

1 INSULATION HANGER DETAIL
 SCALE: NTS

14 GAUGE ZINC
COATED SHEET
STEEL SADDLE, AT
LEAST 12" LONG

PIPE
INSULATION

THERMAL HANGERS
SHIELD INSERTS
(360-DEG)

HANGER STRAPS HANGER RODS

STRAP HANGER TRAPEZE HANGER

NO POP RIVETS ALLOWED, USE
SELF-TAPPING SHEETMETAL SCREWS
ONLY (TYP)

NOTE:
90° ELBOW SHOWN
SIMILAR RADIUS
CONSTRUCTION FOR
ALL ANGLES

R

R

OFFSET

ELBOW

FULL RADIUS
(R=W)

FLOW
AIR

TRANSITION - CONTRACTION FLOW

TRANSITION - DIVERGING FLOW

FLOW
AIR

W

W

R=1/ W

W

4 DUCT HANGER DETAIL
SCALE: NTS

6 RECTANGULAR TRANSITIONS, OFFSETS, AND ELBOWS
SCALE: NTS

3 DUCT TRANSITION DETAIL
SCALE: NTS

NOTES:

1. "ALTERNATE" FITTINGS SHALL BE
ACCEPTABLE ONLY WHEN DUCT HEIGHT
DOES NOT PERMIT THE USE OF
"PERMITTED" FULL SIZE BELLMOUTH
CONNECTION

2. THIS DETAIL APPLIES TO SINGLE TAKEOFFS
TO DIFFUSER AS WELL AS BRANCH
TAKEOFFS. IT ALSO APPLIES TO TAKEOFFS
IN THE HORIZONTAL AS WELL AS THE
VERTICAL DIRECTION.

DUCT SIZE:
(SEE PLANS)

ALTERNATE 1
TAKE-OFF DETAIL

ALTERNATE 2
TAKE-OFF DETAIL

(WHEN OTHERS DO NOT FIT)

RECTANGULAR TO ROUND
BOOT CONNECTIONMINI-BELLMOUTH CONNECTION

MANUAL VOLUME
DAMPER TYPICAL AT
ALL DUCT
TAKE-OFFS

VDVD

MAIN DUCT

AIR FLOW

6" min.

RADIUS ELBOW

FRAME

VANED ELBOW

LOCKING LUG

2-1/4"R

4-1/2"R

TURNING VANE

NOTES:

1. LOCKING LUGS INTEGRAL WITH VANE
2. MAXIMUM UNSUPPORTED VANE LENGTH 48"
3. FRAMES - BOLTED OR RIVETED TO ELBOW
4. VANES AND FRAMES - SAME GAUGE AS ELBOW

2 1
/4"

3 1
/2"

5 TURNING VANES FORSQUARE ELBOW DETAIL
SCALE: NTS

9 DUCT TRANSITION DETAIL
 SCALE: NTS

L

W

SA FLOW

RA FLOW

MAIN AIR DUCT

BALANCING DAMPER IN ALL
SA AND RA BRANCHES TO
AIR OUTLETS

BRANCH AIR DUCT
(TYPICAL)

NOTE:
L=1/4 W (4" MIN.)

45°

8 VAV TERMINAL UNIT DETAIL
SCALE: NTS

NOTES:
1. FLEXIBLE DUCTWORK SHALL NOT BE PERMITTED

UPSTREAM OF VAV BOXES.
2. DUCT TRANSITIONS SHALL BE A MINIMUM OF 3

DUCT DIAMETERS UPSTREAM OF ANY VAV BOX.

REDUCER OR INCREASER
IF REQUIRED

LINED SHEET METAL RUN-OUT
SIZE AS SHOWN ON PLAN 5 FT.
MIN. BEFORE TAKE OFF

BALANCE DAMPER

FLOW RING
TERMINAL UNIT

SUPPLY AIR
DUCT

CONICAL TAP.

RUNOUT SIZE
PER PLAN
TRANSITION AS
REQUIRED

3 DUCT
DIA. MIN.

5 DUCT DIA. MIN.

8"

18"

B

A

A

1/2" THICK
ACCOUSTIC LINING.

OPEN TO SPACE
ABOVE CEILING

DUCT SIZE SHALL BE
REGISTER SIZE.

TO RETURN
AIR PLENUM.

RETURN GRILLE

7 RETURN BOOT DETAIL
SCALE: NTS

ISOLATION
VALVES

FILTER DRYER
EXPANSION VALVE
(TYPICAL)

PITCH

EVAPORATOR COIL

L

CHARGING
VALVE

PITCH

CU

PITCH
S

SIGHT GLASS

EQUIPMENT MANUFACTURER TO PROVIDE
FACTORY APPROVED PIPING DETAIL VIA SHOP
DRAWINGS TO ENGINEER BEFORE CONSTRUCTION
BEGINS.

10 CONDENSING UNIT PIPING DIAGRAM
SCALE: NTS

TRAP

1" BY 1"
CHAMFER
(ALL ROUND)

FLOOR

6" THICK HOUSE KEEPING PADS SIZED
AS SHOWN ON NEW PLANS AND
PROVIDE A 1" X 1" CHAMFER AROUND
ALL EDGES. (TYP.)

6"

CONCRETE
1. CONCRETE MATERIAL SHALL BE:

1.1. ASTM C150 - TYPE 1 PORTLAND, COLOR SHALL MATCH EXISTING.
1.2. FINE AND COARSE AGGREGATES: ASTM C33, FINE MDOT DESIGNATED 2NS, COARSE MDOT

DESIGNATED 6AA.
1.3. WATER: CLEAN AND NOT DETRIMENTAL TO CONCRETE.
1.4. MIX CONCRETE IN ACCORDANCE WITH ASTM C94. MIXTURE SHALL BE HIGH-EARLY IN

ACCORDANCE WITH MDOT CONCRETE P-NC PER MDOT STANDARD SPECIFCATIONS FOR
CONSTRUCTION 2012, SECTION 603 AND 801.

2. THE CONCRETE DEPTH IS INDICATED ON THE DETAILS.

3. ADMIXTURES:
3.1. AIR ENTRAINMENT ASTM C260
3.2. CHEMICAL ASTM C494, TYPE B AND D ONLY, TYPE B - RETARDING TYPE D - WATER REDUCING

AND TESTING.

4. PSI OF THE CONCRETE SHALL BE A MINIMUM OF 4,000 W/6-8% AIR INTRADEMENT LIMESTONE MIX
4.5 TO 6.5 SLUMP FIBER MESH CONCRETE.

5. PLACING CONCRETE:
5.1. IN ACCORDANCE WITH ACI 301
5.2. ENSURE REINFORCEMENT, INSERTS, EMBEDDED PARTS AND FORMED JOINTS ARE NOT

DISTURBED DURING CONCRETE PLACEMENT.
5.3. POOR CONTINUOUSLY BETWEEN PREDETERMINED CONSTRUCTION JOINTS. DO NOT BREAK

OR INTERRUPT SUCCESSIVE POURS SUCH THAT COLD JOINTS OCCUR.

6. SEALER:
6.1. PROVIDE AND INSTALL A PENETRATING SEALING COMPOUND ON BASES EQUAL TO PENTREAT

244-100.
6.1.1. DESIGN TO LIMIT THE INTRUSION OF MOISTURE AND CHLORIDES INTO THE SUBSTRATE.
6.1.2. REDUCES SPALLING.
6.1.3. PENETRATES DEEPLY FOR MAXIMUM PROTECTION.
6.1.4. MINIMIZES PENETRATION FROM DE-ICING CHEMICALS, SALT, WATER THAT MIGHT

DAMAGE CONCRETE SURFACES.
6.1.5. SEALS PORES AND CAPILLARIES OF SUBSTRATE, PREVENTING LIQUID ABSORPTION

WHILE ALLOWING EXCELLENT VAPOR TRANSMISSION.
7. LEAVES NO RESIDUE AND REQUIRES NO CLEANING AFTER APPLICATION.

11 INDOOR CONCRETE PAD DETAIL
SCALE: NTS

45°

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

OPPOSED BLADE
VOLUME DAMPER.

SUPPLY GRILLE, 
REFER TO DWG. FOR SIZE

SUSPENSION RODS TO
BE AT 8'-0" O.C. (MAX)

SPIRAL DUCT.
SIZE AS INDICATED
ON DRAWINGS.

1" WIDE, 20-GAUGE
GALVANIZED METAL

SUPPORT BAND STRAP

LOAD RATED EYE HOOK FASTENER

LOAD RATED FASTENERS

12 EXPOSED SUPPLY SPIRAL DUCT DETAIL
SCALE: NTSSCALE: NTSSCALE: NTS
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*NOTE: THIS UNIT IS INTENDED TO SERVE IN PLACE OF THE KITCHEN HVAC ROOF TOP UNIT (RTU) IN ADDITION TO PROVIDING APPROPRIATE
MAKE-UP AIR FOR THE KITCHEN HOOD(S). RTU AND ASSOCIATED DUCTWORK SHALL BE REMOVED FROM SCOPE UNLESS REQUIRED FOR
INTERNAL LOAD ESTIMATES. FINAL DESIGN SHALL BE REVIEWED AND APPROVED BY THE ENGINEER OF RECORD.
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