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SEE DETAIL 3

DRAWING M-004

3
T

RELOCATED BAS SUPPLY

 WATER

TEMPERATURE SENSOR

RAMP CONSTRUCTION AT THE RAMP WILL OCCUR IN TWO PHASES.

PHASE 1 WILL INSTALL THE VEHICLE "IN" SIDE OF THE RAMP HEATING AND TOPPING

INCLUDING THE CENTER BOLLARDS, CARD READER, PIPING, MANIFOLDS, PUMPS,

POWER, CONTROLS, ETC.

PHASE 2 WILL INSTALL THE VEHICLE "OUT" SIDE OF THE RAMP HEATING AND TOPPING.

SUPPLY AND INSTALL HYDRONIC TUBING, CONTROL SENSORS, AND DISTRIBUTION

MANIFOLDS FOR THE OUTDOOR AND INDOOR RAMP AREAS.

MODIFY THE EXISTING BUILDING HEATING HOT WATER SYSTEM SUPPLY IN THE BOILER

ROOM B23 TO PROVIDE A HEAT SOURCE FOR THE RAMP SNOW MELT SYSTEM VIA A

"CLOSE TEE".

RELOCATE THE EXISTING BUILDING AUTOMATION SYSTEM (BAS) SUPPLY WATER

TEMPERATURE SENSOR IN THE BOILER ROOM B23 TO A LOCATION A MINIMUM OF 2

METERS DOWNSTREAM FROM THE "CLOSE TEE".

SUPPLY AND INSTALL INSULATED SUPPLY AND RETURN HOT WATER PIPING FROM THE

BOILER ROOM CLOSE TEE TO ROOM B08.

SUPPLY AND INSTALL HEAT EXCHANGER, PUMPS (P-1,P-2 & P-3), EXPANSION TANK,

3-WAY VALVES, PRESSURE GAUGES C/W VALVES, THERMOMETERS C/W VALVES ,

PIPING, PIPE INSULATION AND ACCESSORIES. REFER TO SCHEMATIC DETAIL ON

DRAWING M002. SUPPLY AND INSTALL RAMP HEATING TEMPERATURE CONTROL.

1

2

3

4

5

KEY NOTES:

P

P

BOILER RETURN

BOILER SUPPLY

P

P

P

M

P-2

P-1

OUTDOOR RAMP

MANIFOLD #1

P

P

HX-RH

P

P

M

P-3

INDOOR

ENCLOSED RAMP

MANIFOLD #2

32Ø

32Ø

32Ø

32Ø

P

32Ø

32Ø

32Ø

32Ø

32Ø

32Ø
25Ø

25Ø

25Ø

25Ø

5

LOCATED IN

ROOM B08

LOCATED IN

PARKING GARAGE

P

ISOLATION

VALVE

CONTROL

VALVE

STRAINER

PRESSURE

GUAGE

THERMOMETER

PUMP

RELIEF

VALVE

BALANCING

VALVE

DRAIN VALVE

WITH HOSE BIB

EXPANSION TANK

GLYCOL FILL SYSTEM

CHECK

VALVE

FLUID IN

BALL

VALVE

STRAINER

INLINE

CIRCULATING

PUMP

PRESSURE

GAUGE

BALL

VALVE

(TYP.)

UNION

(TYP.)

CHECK

VALVE

BALL

VALVE

FLUID OUT

P

SUPPORT & LOCK NUTS

HANGERS ROD.

HEAVY DUTY CLEVIS HANGER

INSULATION AS SPECIFIED

16GA. GALV. SADDLE

HANGER ROD SIZES

PIPE SIZES

(MM)

UP TO 50 65-80 100-125 150-300

HANGER ROD

DIAMETER (MM)

10Ø 15Ø 18Ø 22Ø

HANGER SPACING

PIPE SIZES

(MM)

25 32 40 50 65 80 100 125 150 200 250 300

MAXIMUM

SPACING

(CM)

175 200 225 250 275 300 350 400 425 475 550 675

250
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VEHICLE RAMP HEATING 

SCALE: 3/32" = 1'0"

2

M-002

RAMP HEATING HYDRONIC PIPING SCHEMATIC

SCALE:3/32" = 1'0"

3

M-002

INLNE PUMP DETAIL

SCALE: NTS

4

M-002

PIPE HANGER DETAIL

SCALE: NTS
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SUPPLY AND INSTALL A PARKING GARAGE ACCESS CARD READER PEDESTAL AT THE

OUTDOOR RAMP AREA. REINSTALL THE EXISTING CARD READER AND CONNECT TO

EXISTING DOOR OPERATION CONTROL SYSTEM. CONTROL WIRE FROM CARD READER

TO EXISTING DOOR OPERATION SYSTEM VIA IN-SLAB CONDUIT.

PROVIDE HEAT EXCHANGER, PUMPS (P-1, P-2 & P-3), EXPANSION TANK, 3-WAY VALVE,

PRESSURE GAUGES C/W VALVES, THERMOMETERS C/W VALVES , PIPING, PIPE

INSULATION AND ACCESSORIES. REFER TO SCHEMATIC DETAIL ON DRAWING M002.

SUPPLY AND INSTALL RAMP HEAT CONTROLLER IN ROOM B08 AND ASSOCIATED

SENSORS. CONNECT RAMP HEATING CONTROLLER WITH THE EXISTING BUILDING

AUTOMATION SYSTEM. INTERFACE RAMP HEAT CONTROLLER WITH EXISTING BUILDING

BAS SYSTEM. MODIFY BAS TO INCLUDE ALL POINTS, GRAPHICS, ALARMS, ETC,FOR

RAMP HEATING.

SUPPLY AND INSTALL A CURB ON THE FLOOR IN ROOM B08. CURB AND THREE WALLS

TO ACT AS A CONTAINMENT FOR WATER/GLYCOL LEAKS. SEAL ALL CURB-TO-FLOOR AND

WALL-TO-FLOOR INTERFACE TO RENDER WATER TIGHT. SUPPLY AND INSTALL A WATER

LEAK DETECTION SENSOR IN ROOM B-08 CURBED FLOOR ENCLOSURE AND CONNECT

WITH EXISTING BAS. MODIFY BAS TO INCLUDE ALL POINTS, GRAPHICS, ALARMS, ETC.

FOR WATER LEAK DETECTION

CONTRACTOR TO APPLY YELLOW EPOXY PAINT, 12" AT  CURBED FLOOR ENCLOSURE.

SUPPLY AND INSTALL POWER TO RAMP HEATING CONTROL PANEL,  PUMPS, AND BAS

SYSTEM CONTROLLER. SEE WIRING SCHEMATIC DRAWING E-001

1

2

3

4

5

6

KEY NOTES:

z
1

x1
y1

1
2

3

B A

20'-0" 20'-0"

20
'-0

"
20

'-0
"

STO
RA

G
E 

B07
STO

RA
G

E
B08

P-2

P-1

HX

GFS

ET

MANIFOLD 1:

SUPPLY/RETURN

RAMP HEATING

CONTROL PANEL

2

3

TEMPERATURE/SNOW

SENSORS ABOVE ON

RAMP SURFACE

(ZONE OUTDOOR)

TEMPERATURE/SNOW

SENSORS ABOVE ON

RAMP SURFACE

(ZONE INDOOR)

RA
M

P
O

UT

RA
M

P
IN

FOR CIRCUITS B-3 & B-4

RADIANT PIPING

SEE M-004 DETAIL 3

FOR PHASE 1 ROUGH-IN

FOR PHASE 2

6

z
1

x1
y1

1
2

B A

20'-0"

20
'-0

"
20

'-0
"

STO
RA

G
E

B07
STO

RA
G

E
B08

EL 361' 3"

EL 360' 2"

20'-10"

RAMP

4'-0"

4" HIGH x 4" WIDE

CONCRETE CURB

DOWELED TO EXISTING

FLOOR SLAB

RAMP HEAT

CONTROLLER

E-HT

MAKE WATER

TIGHT - SEAL

4

5

z
1

x1
y1

1
2

B A

20'-0"

20
'-0

"
20

'-0
"

1
0

'
-
0

"

10'-5"

ACCESS CARD

READER

PEDESTAL

1

Circuit A-1

5

8

" -199 ft @ 6 in

Flow: 1.70 USGPM

ΔT: 25 °F

Circuit A-2

5

8

" -190 ft @ 6 in

Flow: 1.63 USGPM

ΔT: 25 °F

Circuit A-3

5

8

" -198 ft @ 6 in

Flow: 1.69 USGPM

ΔT: 25 °F

Circuit A-4

5

8

" -199 ft @ 6 in

Flow: 1.71 USGPM

ΔT: 25 °F

Circuit A-5

5

8

" -190 ft @ 6 in

Flow: 1.64 USGPM

ΔT: 25 °F

Circuit A-6

5

8

" -198 ft @ 6 in

Flow: 1.71 USGPM

ΔT: 25 °F

Circuit B-1

5

8

" -293 ft @ 6 in

Flow: 1.18 USGPM

ΔT: 25 °F

Circuit B-2

5

8

" -293 ft @ 6 in

Flow: 1.17 USGPM

ΔT: 25 °F

Circuit B-3

5

8

" -291 ft @ 6 in

Flow: 1.15 USGPM

ΔT: 25 °F

Circuit B-4

5

8

" -290 ft @ 6 in

Flow: 1.13 USGPM

ΔT: 25 °F

HYDRONIC TUBING

RM BO8

RM BO8

RM BO8

RM BO8

10'

1

2 2x

3
4

5

4" TOPPING

& WITH HYDRONIC HEATING

8" EXISTING STRUCTURAL SLAB

20' 20' 20'

20'

STORAGE

ROOM

BO7

ROOM

  BO8

2" R-10 POLYSTYRENE

INSULATION UNDER TOPPING

EXTENT OF

HYDRONIC HEATING

TUBING

PANEL

E-HT

MANIFOLD 1

P1 P2 P3

HX-RH

1'-0"

6'-0"

EXTENT OF RADIANT

HEATING CIRCUITS

4" TOPPING

& WITH HYDRONIC HEATING

8" EXISTING STRUCTURAL SLAB

1" R-5 POLYSTYRENE

INSULATION UNDER TOPPING

TRANSITION 5" TOPPING

TO 4" TOPPING

8" EXISTING STRUCTURAL SLAB

MANIFOLD 2
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2

M-003

ROOM B08 HEATING LAYOUT/CONTROL 

SCALE: 1/8" = 1'0"

1

M-003

ROOM B08 CURB

SCALE: 1/8" = 1'0"

3

M-003

ACCESS CARD READER PEDESTAL

SCALE:3/32" = 1'0"

4

M-003

RAMP CROSS SECTION VIEW

SCALE:3/32" = 1'0"
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RELOCATE EXISTING BAS SYSTEM BOILER SUPPLY WATER TEMPERATURE

SENSOR

SUPPLY AND INSTALL A 2 ZONE HYDRONIC RAMP HEATING CONTROL SYSTEM

USING THE EXISTING BAS SYSTEM AS A MASTER

1

2

KEY NOTES:

TO RAMP HEATING

CLOSE

TEE

EXISTING/RELOCATE

TO MINIMUM 2 METERS

DOWNSTREAM OF CLOSE TEE

PIPE CONNECTION

1

RAMP HEAT SYSTEM

CONTROLLER

OUTDOOR ZONE

OUTDOOR

TEMP

P-1 P-2

HX

BOILER SYSTEM

RETURN TS

OUTDOOR ZONE

SUPPLY TEMP

OUTDOOR ZONE

RETURN TEMP

SNOW/ICE

SENSOR

SNOW/ICE

SENSOR

BACNET MSTP

BAS CONNECTION

(ACTS AS SYSTEM MASTER)

RAMP HEAT SYSTEM

CONTROLLER

INDOOR ZONE

P-3

INDOOR ZONE

SUPPLY TEMP

INDOOR ZONE

RETURN TEMP

TEMPERATURE

SENSOR

TEMPERATURE

SENSOR

BACNET MSTP

BAS CONNECTION

2

WATER LEAK

SENSOR

GLYCOL SUPPLY

FROM HX

GLYCOL RETURN

MIXED TO HX

Circuit

   B-1

Circuit

   B-2

Circuit

   B-3

Circuit

   B-4

STO
RA

G
E

B08

P-2

P-1

HX

ET

2
2x

3

ROOM

  BO8

25mmØ (1")

CIRCUITS B

SUPPLY /RETURNS

1" INSULATION /PVC COVER

CIRCUITS B

25mm Ø(1")

 25mm INSULATION/

PVC COVER

1" SCH. 40 PVC

ROUGH-IN SLEEVE

FOR PHASE 2

RADIANT TUBING

2
3

B A
3/4" SCH. 40 PVC

ROUGH-IN SLEEVE

FOR PHASE 2

SNOW/TEMPERATURE

SENSOR

19mmØ (

3

4

")

SCH 40 PVC

FOR EXIT RAMP

TEMPERATURE

SENSOR

SUPPLY

MANIFOLD

RETURN

MANIFOLD

RADIANT CIRCUITS

B-1, B-2, B-3, B-4

SUPPLY/RETURN

MANIFOLDS

SLAB TEMPERATURE

SENSORS

RADIANT HEAT

CIRCUITS A

SUPPLY/RETURN

MANIFOLDS

CIRCUIT A-1

50mm OPENING

IN CEILING

(TYP. OF 6)

A

A

SECTION A-A

CIRCUITS A

SUPPLY/RETURN

MANIFOLDS

50mm CORED

HOLE
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M-004

BOILER ROOM CONTROL MODIFICATION

SCALE: NTS

2

M-004

CONTROL SCHEMATIC

SCALE: NTS
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3

M-004

INDOOR RADIANT CIRCUITS B LAYOUT

SCALE: 3/16" = 1'0"
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DISCONNECT POWER AT BREAKER E-HT LOCATED IN MAIN ELECTRICAL PANEL. REMOVE

POWER WIRE FROM THE MAIN ELECTRICAL PANEL.  MODIFY/EXTEND POWER WIRE AND

TERMINATE EXTENDED POWER WIRE AT SPARE 100 AMP BREAKER IN EMERGENCY

ELECTRICAL POWER PANEL "EBB". MODIFY BREAKER LABELS TO SUIT.

1

KEY NOTES:

x9
10

x
10

11
12

xD D

13

C B A

20
'-0

"
20

'-0
"

20
'-0

"
20

'-0
"

(2400 hrs.)

G
A

S STO
RA

G
E

M
EC

HA
N

IC
A

L/BO
ILER

RO
O

M
B23

ELEC
TRIC

A
L

RO
O

M
B24

TRA
N

SFO
RM

ER
V

A
ULT

B25

V
ESTIBULE

B26

V
ESTIBULE

B27

T.S.U. W
O

RKSHO
P

B30a

P
-
3

P
-
4

MAIN ELECTRICAL

POWER

EMERGENCY

ELECTRICAL

POWER EBB

E-HT BREAKER

200A

SPARE

100 A

1

P-2

0.5

HP

12 AWG /

21 C

EXISTING/REUSE

POWER PANEL

E-HT

CUTLER-HAMMER

CAT.NO. 3CPM230

208V 3ɸ 4 WIRE

P-1

0.5

HP

12 AWG /

21 C

12 AWG /

21 C

12 AWG /

21 C

15A

15A

5.6A

5.6A

FROM

PANEL EBB

100 A

15A

NEW NEW

EXIST

RAMP HEATING

CONTROL PANELS

P-3

0.5

HP

12 AWG /

21 C

CONTROL INTERLOCK

FROM RAMP HEATING

CONTROLLER

12 AWG /

21 C

15A

5.6A

NEW

ISOLATION SWITCH

12 AWG /

21 C

15A

NEW

RAMP HEATING

CONTROL

/ WATER LEAK DETECTION
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