
HVAC LEGEND

M
CONTROL DAMPER, MOTOR
OPERATED

MANUAL BALANCE DAMPER

BD
BACKDRAFT DAMPER

AD

AD

ACCESS DOOR (AD)
ACCESS PANEL (AP)

FD

AD

DAMPERS:
FIRE - FD
SMOKE - FS
FIRE SMOKE - FSD

AD
SECURITY BARS

FLEXIBLE DUCT CONNECTION

RECTANGLUAR ELBOW WITH
TURNING VANES

RECTANGULAR TEE WITH
TURNING VANES

RECTANGULAR RADIUS ELBOW

R RISE IN RESPECT TO AIR-FLOW

D DROP IN RESPECT TO AIR-FLOW

SQUARE OR RECTANGULAR TO
ROUND TRANSITION

SUPPLY AIR OR OUTSIDE AIR
RECTANGULAR DUCT SECTION

RETURN AIR RECTANGULAR
DUCT SECTION

EXHAUST AIR RECTANGULAR
DUCT SECTION

ROUND FLEXIBLE DUCT
(5'-0" MAX LENGTH)

SQUARE OR RECTANGULAR
SUPPLY DIFFUSER

RETURN AIR DIFFUSER

EXHAUST AIR DIFFUSER

T THERMOSTAT

CO2 CARBON DIOXIDE SENSOR

H HUMIDISTAT

LINEAR SLOT DIFFUSER

VAV- VARIABLE AIR VOLUME
TERMINAL BOX

(3'-0") FINNED TUBE RADIATION.
LENGTH OF ELEMENT SHOWN
IN PARENTHESIS

ESS EMERGENCY SHUT-OFF SWITCH

M MOTOR

FCP FAN CONTROL PANEL

AIRFLOW ARROW

BA BREATHING AIR DROP

CA COMPRESSED AIR DROP

SUPPLY AIR OR OUTSIDE AIR
ROUND DUCT SECTION

RETURN AIR ROUND DUCT
SECTION

EXHAUST AIR ROUND DUCT
SECTION

DP DIFFERENTIAL PRESSURE
SENSOR

S STATIC PRESSURE SENSOR

OCC OCCUPANCY SENSOR

ROUND & RECTANGULAR DUCT
TAKEOFF

CO CARBON MONOXIDE SENSOR

PIPE LINE ACCESSORIES

3-WAY VALVE

2-WAY VALVE

ANGLE VALVE

AV
AUTOMATIC AIR VENT
ASSEMBLY

BFP
BACKFLOW PREVENTION
ASSEMBLY

BALANCING VALVE / CIRCUIT
SETTER

BALL VALVE

BLIND FLANGE

BUTTERFLY VALVE

CHECK VALVE

FLEX CONNECTION

FLOW ARROW

FM FLOW METER

GATE VALVE

GLOBE VALVE

HOSE GATE DRAIN VALVE

IF

INSULATING FLANGE

MV
MANUAL AIR VENT ASSEMBLY
- SEE SPECIFICATIONS FOR
APPROPRIATE VALVE TYPE

M METER

M MOTORIZED CONTROL VALVE

OS&Y
OUTSIDE SCREW & YOKE VALVE

PIPE WITH HEAT TRACE

PLUG VALVE

PRESSURE GUAGE

SELF CONTAINED PRESSURE
REDUCING (REGULATING)
VALVE

PUMP

REDUCER (CONCENTRIC)

RELIEF, SAFETY OR THERMAL
RELIEF VALVE

REMOVABLE CAP

REMOVABLE PLUG

S STRAINER

SUCTION DIFFUSER

TEST CONNECTION

THERMOMETER

UNION

Y-TYPE STRAINER

SRC SPRING RETURN CLOSED BALL
VALVE

STEAM TRAPT

EMERGENCY 
SHUTOFF SWITCH

ESS

PIPE SYMBOLS
PIPE ELBOW

PIPE DOWN

PIPE UP

PIPE CONTINUATION

Architecture Engineering Design-Build

paradigm
200 Envoy Circle, Suite 201, Louisville, KY 40299

www.paradigmusa.com

Project Number

Building Number

Drawing Number

Project Title

Location

Issue Date Checked Drawn

Drawing Title

Approved:

VA  FORM   08 - 6231

A

3

Office of
Construction
and Facilities
Management

U.S. Department
of Veterans 
Affairs

B

C

D

E

F

A

B

C

D

E

F

21 4 5 6 7 8 9 10

Phase

ARCHITECT/ENGINEER OF RECORD STAMPCONSULTANT

321 4 5 6 7 8 9 10

Project Director

Revisions: Date:

Burns & McDonnell Engineering Company, Inc.
9450 WARD PARKWAY, KANSAS CITY, MO

12

CONTROLLED UNCLASSIFIED INFORMATION

100% CONSTRUCTION DOCUMENTS
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FULLY SPRINKLERED

MECHANICAL GENERAL NOTES, SYMBOLS, AND
ABBREVIATIONS

M-000
S. FISCHBACH J. YOUNG

SIOUX FALLS BOILER PLANT 438-22-900

VAMC-Sioux Falls: 2501 W 22nd St, Sioux Falls, SD 57105

PIPELINE ABBREVIATIONS

MECHANICAL ABBREVIATIONS GENERAL NOTES:

DETAIL / ENLARGED 
CALLOUT SYMBOL

A

M-001

INDICATES 
LIMITS OF 
DETAIL/SECTION

DETAIL/SECTION 
DESIGNATOR

SHEET WHERE 
DETAIL/SECTION IS 
SHOWN

SECTION CUT SYMBOL

A

M-001

INDICATES PERSPECTIVE 
AND LIMITS OF SECTION

SECTION 
DESIGNATOR

DRAWING WHERE 
SECTION IS SHOWN

CONSTRUCTION INTERFACE
DEMOLITION

EXISTING

NEW

EXISTING

EXISTING

NEW

DEMOLITION

AIR DISTRIBUTION 
DEVICE IDENTIFICATION

AIR FLOW NECK SIZE

QUANTITY

SYSTEM TYPE SPEC. TYPE

SA-A

(2)175-8Ø

1. LEGEND IS GENERAL IN NATURE AND MAY INDICATE MORE INFORMATION THAN IS APPLICABLE TO
PROJECT. SEE PLANS FOR SPECIFIC SYMBOLS AND ABBREVIATIONS.

2. PROVIDE ALL MATERIALS, VALVES, HANGERS, ETC. AND EQUIPMENT AND PERFORM ALL LABOR
REQUIRED TO INSTALL COMPLETE AND OPERABLE MECHANICAL SYSTEMS AS INDICATED ON THE
DRAWINGS, AS SPECIFIED, AND AS REQUIRED BY CODE.

3. INSTALL ALL MECHANICAL EQUIPMENT AND APPURTENANCES IN ACCORDANCE WITH
MANUFACTURERS RECOMMENDATIONS, CONTRACT DOCUMENTS, AND APPLICABLE CODES AND
REGULATIONS.

4. COORDINATE CONSTRUCTION OF ALL MECHANICAL WORK WITH STRUCTURAL, CIVIL, ELECTRICAL
WORK, ETC., SHOWN ON OTHER CONTRACT DOCUMENT DRAWINGS.

5. UNLESS OTHERWISE INDICATED MAINTAIN A MINIMUM OF 6'-8" CLEARANCE TO UNDERSIDE OF PIPES,
CONDUITS, ETC., THROUGHOUT ACCESS ROUTES AND IN MECHANICAL ROOMS.

6. LOCATE ALL MECHANICAL EQUIPMENT FOR UNOBSTRUCTED ACCESS TO UNIT ACCESS PANELS,
CONTROLS, AND VALVING.

7. VERIFY DIMENSIONS AND CONNECTION SIZE WITH FURNISHED EQUIPMENT.

8. ALL ELEVATIONS ARE ABOVE FINISHED FLOOR TO BOTTOM OF DUCT, PIPE, OR PIPE INSULATION
UNLESS NOTED OTHERWISE.

9. DUCT DIMENSIONS INDICATED REFER TO SHEET METAL DIMENSIONS.  SHEET METAL SIZE SHALL BE
AIR OPENING DIMENSION PLUS THE THICKNESS OF ACOUSTICAL LINER WHERE LINER IS INSTALLED.
WHERE LINER IS NOT INSTALLED, AIR OPENING SIZE AND SHEET METAL SIZE SHALL BE THE SAME.

10. DUCT STATIC PRESSURE CLASSIFICATION:  UNLESS OTHERWISE INDICATED, CONSTRUCT DUCTS ON
THE DISCHARGE SIDE OF FANS AND VAV BOXES TO HAVE 1.0 IN. W.C. POSITIVE PRESSURE AND
DUCTS ON THE INLET SIDE OF EQUIPMENT TO HAVE 1.0 IN. W.C. NEGATIVE PRESSURE
CLASSIFICATIONS. DUCTS ON OUTLET SIDE OF AHU'S SHALL HAVE 3.0 INCH POSITIVE PRESSURE
CLASS DUCT.

11. LOCATE TRANSFER AIR DUCTS AND OPENINGS 24" ABOVE HIGHEST CEILING ELEVATION UNLESS
OTHERWISE NOTED.

12. COORDINATE ALL WALL AND ROOF PENETRATIONS WITH STRUCTURAL AND ARCHITECTURAL PLANS.

13. INSTALL TEMPERATURE CONTROLS AT 48" ABOVE FINISHED FLOOR AND COORDINATE WITH OTHER
DEVICES LOCATED ON WALLS.  COORDINATE WITH ARCHITECTURAL WALL FINISHES.

14. OCCUPANCY SENSORS SHALL BE PROVIDED BY DIVISION 26.  WIRE OCCUPANCY SENSOR BACK TO
CORRESPONDING VAV BOX AS SCHEDULED FOR VENTILATION CONTROL. WIRE CO2 SENSORS SHALL
BE PROVIDED BY DIVISION 23.  CO2 SENSOR BACK TO EMCS PANEL FOR ALARM.

15. PROVIDE STRUCTURAL EQUIPMENT PADS IN ACCORDANCE WITH STRUCTURAL DRAWINGS AND
SPECIFICATIONS.

16. CONTRACTOR SHALL AIR BALANCE ALL GRILLES TO CFM'S SHOWN ON PLANS.

17. MOUNT ALL OVERHEAD MECHANICAL EQUIPMENT AND FIXTURES WEIGHING 31 POUNDS OR MORE TO
SUPPORTS THAT SHALL RESIST FORCES OF 0.5 TIMES THE EQUIPMENT WEIGHT IN ANY HORIZONTAL
DIRECTION AND 1.5 TIMES THE EQUIPMENT WEIGHT IN THE DOWNWARD DIRECTION.

18.  FLOW METERS SHOWN SHALL BE LOCATED IN AN ACCESSIBLE LOCATION SO THE OPERATORSCAN
TAKE DAILY READINGS.  REFER TO SPECIFICATION 251010 FOR EXACT DETAILS OF METER TYPES TO
BE INSTALLED ON EACH SYSTEM.

SECTION

TITLE

BO BLOWDOWN

CD CONDENSATE DRAIN

CHR CHILLED WATER RETURN

CHS CHILLED WATER SUPPLY

CPD CONDENSATE PUMP DISCHARGE

CPS CONDENSATE PUMP SUPPLY

CRP CONDENSATE RETURN PUMP

CT CHEMICAL TREATMENT

CTPD CONDENSATE TRANSFER PUMP
DISCHARGE

CTPS CONDENSATE TANK PUMPED
DISCHARGE

D DRAIN

DA DEARATOR

DCW DOMESTIC WATER

FOR FUEL OIL RETURN

FOS FUEL OIL SUPPLY

FWPD FEEDWATER PUMP DISCHARGE

FWPS FEEDWATER PUMP SUPPLY

HPR HIGH PRESSURE RETURN

HPS HIGH PRESSURE STEAM

LPG LIQUIFIED PETROLEUM GAS

LPG(I) LIQUIFIED PETROLEUM GAS
(IGNITOR)

LPR LOW PRESSURE RETURN

LPS LOW PRESSURE STEAM

MPS MEDIUM PRESSURE STEAM

MW MAKEUP WATER (AFTER BACKFLOW
PREVENTER)

NG NATURAL GAS

NG(I) NATURAL GAS IGNITOR

OFL OVERFLOW

R FEEDWATER RECIRCULATION

SCW SOFT WATER

V VENT

12"Ø ROUND DUCT DIMENSION

24x12 RECTANGULAR DUCT DIMENSION
(INCHES)

ACU AIR CONDITIONING UNIT

AFF ABOVE FINISHED FLOOR

AFMS AIR FLOW MEASURING STATION

AHU AIR HANDLING UNIT

ARF ABOVE RAISED FLOOR

AS AIR SEPARATOR

BFWP BOILER FEED PUMP

BOD BOTTOM OF DUCT

BOP BOTTOM OF PIPE

BP BOOSTER PUMP

BS BRANCH SELECTOR (VRF SYSTEM)

BWS BOILER WATER SAMPLE

CF CHEMICAL FEED

CFM CUBIC FEET PER MINUTE

CHS CHILLED WATER SUPPLY

CL CENTER LINE OF PIPE ELEVATION

CONC CONCENTRIC

CPD CONDENSATE PUMP DISCHARGE

CPS CONDENSATE PUMP SUPPLY

CRP CONDENSATE RETURN PUMP

CTPD CONDENSATE TRANSFER PUMP
DISCHARGE

CTPS CONDENSATE TRANSFER PUMP
SUPPLY

CV CONTROL VALVE

DA DEARATOR

DB DRY BULB

DH DEHUMIDIFIER

DN DOWN

DRG DIFFUSER, REGISTER, GRILLE

EA EXHAUST AIR

EAT ENTERING AIR TEMPERATURE

EF EXHAUST FAN

EG EXHAUST GRILLE

EL ELEVATION

ELL ELBOW

EMCS ENERGY MANAGEMENT CONTROL
SYSTEM

ER EXHAUST REGISTER

ESP EXTERNAL STATIC PRESSURE

ET EXPANSION TANK

EWT ENTERING WATER TEMPERATURE

EXIST EXISTING

FCU FAN COIL UNIT

FF FLAT FACED

FO FLAT OVAL

FOB FLAT ON BOTTOM

FOT FLAT ON TOP

FWPD FEEDWATER PUMP DISCHARGE

FWPS FEEDWATER PUMP SUPPLY

HPR HIGH PRESSURE RETURN

HPS HIGH PRESSURE STEAM

I.E. INVERT ELEVATION

IA INSTRUMENT AIR

IH INFRARED HEATER

IN. W.C INCHES WATER COLUMN

L LOUVER

LAT LEAVING AIR TEMPERATURE

LPR LOW PRESSURE RETURN

LR LONG RADIUS

LWT LEAVING WATER TEMPERATURE

MA MIXED AIR

MAT MIXED AIR TEMPERATURE

MAU MAKEUP AIR UNIT

MFR MANUFACTURER

MJ MECHANICAL JOINT

MW MAKE-UP WATER (AFTER BACKFLOW
PREVENTER)

NC NORMALLY CLOSED (FAIL POSITION)

NG NATURAL GAS

NO NORMALLY OPEN (FAIL POSITION)

OA OUTSIDE AIR

OB OPPOSED BLADE

OFL OVERFLOW

OS&Y OUTSIDE STEM AND YOKE

OSD OPEN SIGHT DRAIN

PB PARALLEL BLADE

PCV PRESSURE CONTROL VALVE

PRV PRESSURE REDUCING VALVE

PSIA POUNDS PER SQUARE INCH ABSOLUTE

PSIG POUNDS PER SQUARE INCH GAUGE

R RECIRCULATION

RA RETURN AIR

RED REDUCER-REDUCING

RG REFRIGERANT HOT GAS DISCHARGE

RL REFRIGERANT LIQUID

RMJ RESTRAINED MECHANICAL JOINT

RS REFRIGERANT SUCTION

SA SUPPLY AIR

SCH SCHEDULE

SCR SPRING RETURN CLOSED

SHR SHORT RADIUS

SP STATIC PRESSURE SENSOR

SR SUPPLY REGISTER

SRV SAFETY RELIEF VALVE

ST STEAM TRAP

STM STEAM

SW SOCKET WELD

TA TRANSFER AIR

TOA TREATED OUTSIDE AIR

TOC TOP OF CONCRETE

TOD TOP OF DUCT

TOS TOP OF STEEL

UH UNIT HEATER

V VENT

VAV VARIABLE AIR VOLUME

VFD VARIABLE FREQUENCY DRIVE

VRF VARIABLE REFRIGERANT FLOW

VTR VENT THRU ROOF

WB WET BULB

WE WELD END

WN WELD NECK

CALLOUT TITLE
LOCATION WHERE 
DETAIL / SECTION IS 
SHOWN ON SHEET

SHEET REFERENCE

XXX

X

Jun-25-2024
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BOILER RM

109

A B.2 C

1

2

3

6

A.1 B B.3

1.1

5.1

STORAGE

112

ELEC RM

111

CONTROL

103

TELECOM

114

STORAGE

115

SUPERVISOR

104

12-FCCU-2

12-FCCU-3

12-EF-3

12-FCCU-4

GENERATOR

110

12-FCCU-1

GEN
SILENCER

BREAKROOM

101

CORRIDOR

102

WOMENS LOCKER

106

PROPANE STORAGE

108

MENS LOCKER

105

UNISEX TOILET

107

A B.2 C

1

2

3

6

STORAGE
MEZZANINE

116

OPEN TO BELOW

-

A.1 B B.3

1.1

5.1

12-WH-1

12-AHU-1

12-EF-1

12-EF-2

12-ACCU-2

12-ACCU-3

12-BP-1

12-ACCU-4

12-ACCU-1

12-EF-4

FIRE RESISTIVE LEGEND
FIRE RESISTIVE WALL OR SHAFT - SEE LIFE SAFETY  PLANS
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MECHANICAL HVAC PLANS

MH101
S. FISCHBACH J. YOUNG

SIOUX FALLS BOILER PLANT 438-22-900

VAMC-Sioux Falls: 2501 W 22nd St, Sioux Falls, SD 57105

#

NOTES:
1. FOR GENERAL NOTES, SYMBOLS, AND ABBREVIATIONS SEE 

DRAWING M-000.

2. ALL ITEMS THAT REQUIRE ACCESS, SUCH AS FOR 
OPERATING, CLEANING, SERVICING, MAINTENANCE, AND 
CALIBRATION, SHALL BE EASILY AND SAFELY ACCESSIBLE BY 
PERSONS STANDING AT FLOOR LEVEL, OR STANDING ON 
PERMANENT PLATFORMS, WITHOUT THE USE OF PORTABLE 
LADDERS. EXAMPLES OF THESE ITEMS INCLUDE, BUT ARE 
NOT LIMITED TO: ALL TYPES OF VALVES, FILTERS AND 
STRAINERS, TRANSMITTERS, CONTROL DEVICES. PRIOR TO 
COMMENCING INSTALLATION WORK, REFER CONFLICTS 
BETWEEN THIS REQUIREMENT AND CONTRACT DOCUMENTS 
TO THE COR FOR RESOLUTION. FAILURE OF THE 
CONTRACTOR TO RESOLVE, OR POINT OUT ANY ISSUES WILL 
RESULT IN THE CONTRACTOR CORRECTING AT NO 
ADDITIONAL COST OR TIME TO THE GOVERNMENT.

KEYED NOTES:

1. XXX.

TRUE

N

PLAN

N

1/8" = 1'-0" E5
MECHANICAL HVAC EQUIPMENT PLAN - 1ST FLOOR

TRUE

N

PLAN

N

1/8" = 1'-0" E2
MECHANICAL HVAC EQUIPMENT PLAN - MEZZANINE

Jun-25-2024
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A.1 B B.3

1.1

5.1

24ø EA DN

24ø EA DN

24ø EA DN

4ø EA DN

12-GV-1

12-GV-2

12-GV-3 12-GV-4

12-GV-5
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MECHANICAL HVAC PLAN - ROOF

MH102
S. FISCHBACH J. YOUNG

SIOUX FALLS BOILER PLANT 438-22-900

VAMC-Sioux Falls: 2501 W 22nd St, Sioux Falls, SD 57105

#

NOTES:
1. FOR GENERAL NOTES, SYMBOLS, AND ABBREVIATIONS SEE 

DRAWING M-000.

2. ALL ITEMS THAT REQUIRE ACCESS, SUCH AS FOR 
OPERATING, CLEANING, SERVICING, MAINTENANCE, AND 
CALIBRATION, SHALL BE EASILY AND SAFELY ACCESSIBLE BY 
PERSONS STANDING AT FLOOR LEVEL, OR STANDING ON 
PERMANENT PLATFORMS, WITHOUT THE USE OF PORTABLE 
LADDERS. EXAMPLES OF THESE ITEMS INCLUDE, BUT ARE 
NOT LIMITED TO: ALL TYPES OF VALVES, FILTERS AND 
STRAINERS, TRANSMITTERS, CONTROL DEVICES. PRIOR TO 
COMMENCING INSTALLATION WORK, REFER CONFLICTS 
BETWEEN THIS REQUIREMENT AND CONTRACT DOCUMENTS 
TO THE COR FOR RESOLUTION. FAILURE OF THE 
CONTRACTOR TO RESOLVE, OR POINT OUT ANY ISSUES WILL 
RESULT IN THE CONTRACTOR CORRECTING AT NO 
ADDITIONAL COST OR TIME TO THE GOVERNMENT.

KEYED NOTES:

1. ROUTE BOILER FLUE THRU ROOF. STACK SHALL BE A MINIMUM 
OF 10'-0" ABOVE ROOF.  REFER TO PROJECT SPECIFICATIONS 
23 52 39 FIRE TUBE BOILERS AND 23 51 00 BREECHINGS, 
CHIMNEY'S AND STACK'S. REFER TO ARCHITECTURAL PLAN 
FOR FLASHING DETAIL

TRUE

N

PLAN

N

1/8" = 1'-0" E5
MECHANICAL HVAC PLAN - ROOF

1

1

1

Jun-25-2024



REF

T

T

T

T

T

A B.2 C

1

2

3

6

A.1 B B.3

1.1

5.1

1

MH300
BOILER RM

109

STORAGE

112

ELEC RM

111

CONTROL

103

TELECOM

114

STORAGE

115

SUPERVISOR

104

24ø EA UP

12-FCCU-3

12-FCCU-2

100-6ø

SA-A

(2)50-6ø

SA-D

200-8ø

SA-A

320-8ø

SA-A

300-14x6

RA-C

370-12x8

RA-C

100-6x6

RA-C

4ø OA
20' - 1 1/32" BOD EL

GENERATOR

110

12-EF-3

48x96 OA
1' - 4" BOD EL

1/2" RL
1/2" RS

12ø EA UP

1/2" RS
1/2" RL

2

MH300
84x84 EA
2' - 0" BOD EL

12ø EA
8' - 8" BOD EL

12-AHU-1

18x12 SA

24ø EA UP

24ø EA UP

3/4" COND

3/4" COND

3/4" COND

3/4" COND

1/2" RS
1/2" RL

12-FCCU-1

48x96 OA
2' - 0 1/32" BOD EL

(4)6750-48x32

SA-B

10x10 TA

6x6 TA

BD

M

M

D-18

D-17

HAZARDOUS GAS
DETECTION PANEL

GEN

SILENCER

32x32 RELIEF AIR UP

32x32 RELIEF AIR UP

(5)200-12x6

SA-B

38x34 SA
22' - 3" BOD EL

38x44 SA
21' - 7" BOD EL

20x24 SA
23' - 3" BOD EL

58x40 SA
14' - 2 1/2" BOD EL

D-3
D-1

D-4
D-2

M

D-7
D-5

D-8
D-6

M

48x96 OA
1' - 4" BOD EL

M
D-11
D-9

D-12
D-10

M

D-16
D-15

M

D-14
D-13

M

BREAKROOM

101

WOMENS LOCKER

106

100-6ø

SA-A

12-FCCU-4

150-8x8

EA-E

150-8x8

EA-E

100-6x6

EA-E

10x10 EA

10x8 EA

10x10 EA

PROPANE STORAGE

108

MENS LOCKER

105

UNISEX TOILET

107

D-22

D-19

M M

T-OA

DP-S

A B.2 C

1

2

3

6

A.1 B B.3

1.1

5.1

STORAGE
MEZZANINE

116

OPEN TO BELOW

-

12-WH-1

12-EF-2

12-EF-1

12-AHU-1

12-ACCU-2

12-ACCU-3

12ø EA

1/2" RL
1/2" RS

1/2" RL

1/2" RS

12-ACCU-4

1/2" RL

1/2" RS

12-ACCU-1

48x48 EA
9' - 4" BOD EL

4ø EA UP

48x48 EA
9' - 4" BOD EL

4ø OA

D-21

D-20

32x32 RELIEF AIR UP

32x32 RELIEF AIR UP

30x60 OA
6' - 0 1/2" BOD EL

58x40 SA
2' - 5 1/2" BOD EL

30x60 OA

72x72 OA UP

12-EF-4

M

M
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FIRE RESISTIVE WALL OR SHAFT - SEE LIFE SAFETY  PLANS
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S. FISCHBACH J. YOUNG

SIOUX FALLS BOILER PLANT 438-22-900

VAMC-Sioux Falls: 2501 W 22nd St, Sioux Falls, SD 57105

TRUE

N

PLAN

N

3/16" = 1'-0" F5
MECHANICAL HVAC PLAN - 1ST FLOOR

TRUE

N

PLAN

N

3/16" = 1'-0" F1
MECHANICAL HVAC PLAN - MEZZANINE

#

NOTES:

1. FOR GENERAL NOTES, SYMBOLS, AND ABBREVIATIONS SEE 
DRAWING M-000.

2. ALL ITEMS THAT REQUIRE ACCESS, SUCH AS FOR 
OPERATING, CLEANING, SERVICING, MAINTENANCE, AND 
CALIBRATION, SHALL BE EASILY AND SAFELY ACCESSIBLE BY 
PERSONS STANDING AT FLOOR LEVEL, OR STANDING ON 
PERMANENT PLATFORMS, WITHOUT THE USE OF PORTABLE 
LADDERS. EXAMPLES OF THESE ITEMS INCLUDE, BUT ARE 
NOT LIMITED TO: ALL TYPES OF VALVES, FILTERS AND 
STRAINERS, TRANSMITTERS, CONTROL DEVICES. PRIOR TO 
COMMENCING INSTALLATION WORK, REFER CONFLICTS 
BETWEEN THIS REQUIREMENT AND CONTRACT DOCUMENTS 
TO THE COR FOR RESOLUTION. FAILURE OF THE 
CONTRACTOR TO RESOLVE, OR POINT OUT ANY ISSUES WILL 
RESULT IN THE CONTRACTOR CORRECTING AT NO 
ADDITIONAL COST OR TIME TO THE GOVERNMENT.

KEYED NOTES:

1. REFER TO FIRST FLOOR PLAN ON THIS SHEET FOR ALL 
SCOPE IN BOILER ROOM.

2. CONNECT TO LOUVER PROVIDED BY ARCHITECT.  REFER TO 
ARCHITECTURAL DRAWINGS FOR SIZE AND LOCATION.  

3. LOCATE OUTSIDE STATIC PRESSURE FOR 12-AHU-1 96" AFF.

4. OXYGEN STACK SENSOR SHALL BE LOCATED SO THAT IT IS 
ACCESSIBLE FROM THE BOILER ACCESS PLATFORMS.  
REFER TO SPECIFICATION SECTION 23 09 11.

5. PROVIDE CARBON MONOXIDE SENSORS AT BREATHING 
LEVEL NEAR THE FRONT OF EACH BOILER AND IN 
PERSONNEL SPACES WHERE THERE IS EXHAUST 
VENTILATION AT CATWALKS ABOVE BOILERS.  LOCATE 
COMBUSTIBLE GAS DETECTORS AT CEILING.  REFER TO 
SPECIFICATION SECTION 23 09 11.

6. ROUTE BOILER FLUE THRU ROOF.  REFER TO 
ARCHITECTURAL PLAN FOR FLASHING DETAIL.

7. ROUTE CONDENSATE TO HUB DRAIN.  TERMINATE WITH AN 
AIR GAP.  REFER TO PL200 FOR HUB DRAIN LOCATION.

8. ROUTE CONDENSATE TO PP-502.  TERMINATE WITH AN AIR 
GAP.  REFER TO PL200.

9. LOCATE OUTSIDE AIR TEMPERATURE SENSOR (T-OA) 
MINIMUM OF 96" ABOVE GRADE.

1

1

7

8

2

2

2

2

2

2

2

4 5

4 5

4 5

3

6

6

6

2

2

2

9

1
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BREAKROOM
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MECHANICAL HVAC SECTIONS

MH300
S. FISCHBACH J. YOUNG

SIOUX FALLS BOILER PLANT 438-22-900

VAMC-Sioux Falls: 2501 W 22nd St, Sioux Falls, SD 57105

#

NOTES:
1. FOR GENERAL NOTES, SYMBOLS, AND ABBREVIATIONS SEE 

DRAWING M-000.

2. ALL ITEMS THAT REQUIRE ACCESS, SUCH AS FOR 
OPERATING, CLEANING, SERVICING, MAINTENANCE, AND 
CALIBRATION, SHALL BE EASILY AND SAFELY ACCESSIBLE BY 
PERSONS STANDING AT FLOOR LEVEL, OR STANDING ON 
PERMANENT PLATFORMS, WITHOUT THE USE OF PORTABLE 
LADDERS. EXAMPLES OF THESE ITEMS INCLUDE, BUT ARE 
NOT LIMITED TO: ALL TYPES OF VALVES, FILTERS AND 
STRAINERS, TRANSMITTERS, CONTROL DEVICES. PRIOR TO 
COMMENCING INSTALLATION WORK, REFER CONFLICTS 
BETWEEN THIS REQUIREMENT AND CONTRACT DOCUMENTS 
TO THE COR FOR RESOLUTION. FAILURE OF THE 
CONTRACTOR TO RESOLVE, OR POINT OUT ANY ISSUES WILL 
RESULT IN THE CONTRACTOR CORRECTING AT NO 
ADDITIONAL COST OR TIME TO THE GOVERNMENT.

KEYED NOTES:

1. NOT USED.

SECTION

MH200BREAK ROOM SECTION

1

SECTION

MH200GENERATOR SECTION

2

0 1' 2' 4'

SCALE IN FEET

0 2' 4' 8'

SCALE IN FEET
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NTS

DUCTWORK SQUARE VANE ELBOWS

NOTE:

1.

2.

3.

4.

ALL VANE ELBOWS SHALL BE CONSTRUCTED AND INSTALLED AS DETAILED BY SMACNA.

WHEN W1 DOES NOT EQUAL W2, VANE SHALL BE SINGLE THICKNESS VANE TYPE
REGARDLESS OF W DIMENSION.

ALL SINGLE THICKNESS VANES SHALL HAVE A 2" [50mm] RADIUS, 1 1/2" [40mm] MAXIMUM
SPACE BETWEEN VANES AND A 3/4" [20mm] TRAILING EDGE.

WHEN W EQUALS W2 AND W1 IS GREATER THAN 20" [500mm] VANES SHALL BE DOUBLE
VANE TYPE.

W
2

W1

NTS

DUCTWORK RADIUS ELBOWS

VANE
VANE

NOTE:

1.

2.

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

ALL STANDARD RADIUS ELBOWS CAN BE SUBSTITUTED WITH SHORT RADIUS ELBOWS. ALL

SHORT RADIUS ELBOWS SHALL HAVE VANES. VANES SHALL BE CONSTRUCTED,

SUPPORTED AND FASTENED AS RECOMMENDED BY SMACNA.

R SHALL
EQUAL
OR BE
GREATER
THAN W.

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

R SHALL
EQUAL
OR BE
GREATER
THAN
1/6W.

STANDARD RADIUS OR
LONG RADIUS ELBOW

SHORT RADIUS ELBOW
WITH ONE VANE

SHORT RADIUS ELBOW
WITH TWO VANES

W

R

R

2/3W

1
/3

W

W W

1/2W

1
/3

W

1/6W

R

NTS

SUPPLY DUCTWORK TAKE-OFFS
DESIGNER'S NOTES:
1. THE SUPPLY REGISTER TAKE-OFF MAY BE USED FOR UP UP TO 25% OF THE 

MAIN DUCT CFM. THE BRANCH DUCT TAKE-OFF MAY BE USED FOR UP TO 
15% OF THE MAIN DUCT CFM ANYTIME AND UP TO 40% WHEN THE MAIN 
DUCT VELOCITY IS 1000 FPM [5.1 M/S] OR LESS. THE AIR SPLIT DUCT TAKE-
OFF SHALL BE USED IN ALL OTHER CASES AND MAY BE USED AT ANYTIME.

2. SHOW ALL VOLUME DAMPERS ON FLOOR PLANS.

AIR SPLIT DUCT TAKE-OFF PLAN
VIEW

BRANCH DUCT TAKE-OFF PLAN VIEW

SUPPLY REGISTER TAKE-OFF
PLAN VIEW

AIR
FLOW

AIR
FLOW

A
IR

F
L
O

W

SUPPLY REGISTER
OR BRANCH DUCT

TURNING VANES

MAIN
SUPPLY
DUCT

SEE FLOOR PLAN FOR
SPLIT DIMENSION

PROVIDE 
VOLUME
DAMPER

PROVIDE VOLUME
DAMPER

ADJUSTABLE
METAL ROD
OR LINKAGE

TOP REGISTER

MAIN
SUPPLY
DUCT

VOLUME EXTRACTOR; ADJUSTABLE FROM
FULLY CLOSED POSITION TO CFM NOTED
ON FLOOR PLANS

AIR
FLOW

AIR
FLOW

1/4 W OR 4"
[100mm] 
MIN.

AIR
FLO
W

MAIN SUPPLY
DUCT

A
IR

F
L
O

W

W

NTS

SMACNA FIGURE 4-6
45° LEED IN
RIGID DUCT TO AIR TERMINAL
UNIT.

MAIN SUPPLY

PLAN VIEW

ALTERNATE SUPPLY DUCT TAKEOFF -
AIR TERMINAL UNITS

FLOW

F
L
O

W

NTS

EXHAUST OR RETURN BRANCH DUCTWORK

MAIN EXHAUST OR RETURN

PLAN VIEW

AIR
FLOW

AIR
FLOW

PROVIDE VOLUME DAMPER
AT EACH BRANCH DUCT

1/4W OR 4" [100mm]
MIN.

BRANCH DUCT

VD

W

NTS

VOLUME DAMPER DETAIL

NOTE:

1.

2.

DELETE INSULATION STAND-OFF ON DUCTWORK WITHOUT EXTERIOR 
INSULATION. 

DETAIL SHOWS SINGLE BLADE DAMPER. DAMPER INSTALLATION SHALL BE 
SIMILAR FOR MULTI-BLADE DAMPERS & ROUND DAMPERS.

INSULATION SEE
SPECIFICATION

DAMPER BLADE

1/8" [6mm]
CLEARANCE
ALL AROUND

OUTSIDE END BEARING

INSIDE END BEARING

HANDLE WITH
LOCKING
QUADRANT

INSULATION 
STAND-OFF

1/2" [15mm] 
ROUND
ROD PIN

DUCT

STIFFEN BLADE
AS REQUIRED

SIDE ELEVATION SECTION

NTS

FLEXIBLE DUCT CONNECTIONS

ROUND FLEXIBLE CONNECTION

RECTANGULAR FLEXIBLE CONNECTION

FLANGED
CONNECTION ON FAN
SIDE

WASHER 1-1/2" [40mm] MIN. TO 3" [75mm] MAX.
INSTALLED. 6" [150mm] NOMINAL WITH
MATERIAL TAUT

FLEXIBLE
MATERIAL AS
SPECIFIED

1"x1/8" [25x3mm] DRAW BAND

1"x1/8" [25x3mm] BAND IRON

BOLT ON 4" [100mm] CENTERS

5/16" [8mm] FLANGE

DUCT

SHEET METAL 
SCREWS ON
12" [300mm] 
CENTERS

RIVET ON 4"
[100mm] CENTERS

SHEET METAL AS
SPECIFIED FOR
DUCTWORK.

1"x1/8" [25x3mm] BAND IRON

BOLT ON 4" [100mm] CENTERS

1" [25mm] FLANGE & HEMALTERNATE
POSITION
OF BOLT

1 1/2" [40mm]
POCKET SLIP

DUCT

SHEET METAL AS
SPECIFIED FOR
DUCTWORK.

[15mm] [15mm] [40mm]

1 1/2" [40mm] MIN. TO 3" [75mm] MAX.
INSTALLED. 6" [150mm] NOMINAL WITH
MATERIAL TAUT

FLANGED
CONNECTION
ON FAN SIDE

WASHER

FLEXIBLE MATERIAL
AS SPECIFIED

1/2" 1/2"
1

1/2"

NTS

SECTION THRU
FIRE DAMPER INSTALLATION

NOTE:

1.

2.

3.

4.

5.

6.

A VERTICAL DAMPER IS SHOWN. HORIZONTAL DAMPER INSTALLATION, 1S SIMILAR. 
FOLLOW DAMPER MANUFACTURER'S INSTRUCTIONS, INCLUDING FASTENER OPTIONS 
AND GAGES FOR SLEEVE AND PERIMETER ANGLES. FIRE DAMPERS MUST BE 
INSTALLED IN THE PARTITION OR FLOOR AND NOT OUTSIDE THE PENETRATION.

GALVANIZED SLEEVE: GAGE NOT LESS THAN CONNECTING DUCT. FASTEN SLEEVE TO 
DAMPER FRAME AND TO PERIMETER ANGLES.

PERIMETER ANGELS: GALVANIZED STEEL, NOT LESS THAN 1 1/2"x1 1/2" [40x40mm], 14 
GAGE, TO PROVIDE 1" [25mm] MINIMUM OVERLAP OF OPENING ON ALL 4 SIDES.

BREAKAWAY DUCT CONNECTION: CONTRACTOR'S OPTION OF TYPES SHOWN IN 
SMACNA. ACCESS PANELS: SIZE AND LOCATION TO PERMIT SERVICING THE FUSIBLE 
LINK OR LINKS.

PROVIDE 1/4" TO 1/2" [6 TO 15mm] CLEARANCE ON HEIGHT AND WIDTH. FILL OPEN 
SPACE WITH ROCK WOOL FIRESTOP FIBER.

ALL DUCT WORK RISERS WHICH ARE RUN EXPOSED, SUCH AS THRU ATTIC FLOORS 
AND MECHANICAL ROOM FLOORS, SHALL BE PROVIDED WITH 3" [75mm] HIGH 
CONCRETE CURB AROUND OPENING FOR DUCT.

SLEEVE, NOTE 2

DUCT
CONNECTI
ON
NOTE 4

DAMPER,
NOTE 1

DAMPER COLLAR
EXTENSION INTEGRAL
PART OF SLEEVE

SLEEVE, NOTE 2

NOTE 6FIRE BARRIER
PARTITION OR CHASE

TYPICAL 
DUCT
INSULATION

PERIMETER ANGLE, NOTE 3 (NOTE
FASTENED TO PARTITION)

ACCESS
PANEL
NOTE 5

[2
5
m

m
]

  
1
"

NTS

FLEXIBLE DUCT SIZE 
SAME AS DIFFUSER
INLET: 5'-0" MAX 
LENGTH.

12"

CEILING

SUPPORT SADDLE 
FROM STRUCTURE

VOLUME DAMPER W/

LOCKING QUADSADDLE

SHEET METAL

CONICAL OUTLET

BRANCH DUCT

USE RIGID ELBOWS 
FOR CHANGE OF 
DIRECTION GREATER 
THAN 45°

[300mm]

FLEXIBLE AIR DUCT CONNECTOR

SEE SPECIFICATIONS FOR CLAMPS
AND SEALANT (TYP.)

NOTE:

THE USE OF FLEXIBLE AIR DUCT CONNECTORS ARE NOT PERMITTED FOR

THE DEDICATED AHU SERVING THE SURGICAL SUITE.

TYPICAL
DIFFUSER OR
REGISTER IN
LAY-IN CLG.

THERMAL INSULATION
SEE SPECIFICATIONS

SIZE INDICATED

ON PLANS

BIRD SCREEN

ROOF CURB DETAILS - SEE
ARCHITECTURAL DRAWINGS

NTS

RELIEF HOOD DETAIL

NOTE:  REFER TO DETAIL 4/MP503 FOR ALL PIPING DETAILS

NTS

INTEGRAL FACE AND BYPASS STEAM COIL DETAIL

MPS

MPR

INTEGRAL FACE AND
BYPASS DAMPER

FLOAT AND THERMOSTATIC
TRAP ASSEMBLY

SPRING LOADED VACUUM BREAKER
VENTED TO ATMOSPHERE TYPICAL
ON BOTH THE STEAM SUPPLY
AND THE CONDENSATE LINES.

VB

FLEXIBLE CONNECTOR INSTALLED PARALLEL
TO COIL HEADER AND AS CLOSE AS POSSIBLE
TO COIL CONDENSATE CONNECTION.

ON/OFF
CONTROL VALVE

VB

207kPA
(15 PSIG)
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HVAC DESIGN DATA

DESIGN CONDITIONS

SUMMER

TEMP WET BULB 
TEMP

OUTDOOR DESIGN CONDITIONS
°F°F

91.2 74.2

%HUMIDITY

WINTER

TEMP DEWPOINT 
TEMP

°F°F
%HUMIDITY

°F

LOWEST AVERAGE ANNUAL 
DEWPOINT

100 BOILER ROOM N/A N/A

105 MEZZANINE N/A

OCCUPIED SPACES 75

110 GENERATOR ROOM 75

112 ELECTRICAL ROOM 75

114 TELECOM 75

46 -20 0 N/A -5

NA 50 45 30

50 50 45 30

50 70 37 30

50 50 37 30

50 50 41 30

50 70 N/A N/A

INDOOR AREA DESIGN CONDITIONS

NOTES:
1. USE LOWEST AVERAGE DEWPOINT PER NOAA FOR SIZING HUMIDIFIERS
2. SEE CHAPTER 7, HVAC DESIGN MANUAL.

N/A
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HVAC SCHEDULES

MH600
S. FISCHBACH J. YOUNG

SIOUX FALLS BOILER PLANT 438-22-900

VAMC-Sioux Falls: 2501 W 22nd St, Sioux Falls, SD 57105

AIR HANDLING UNIT SCHEDULE (AHU) 1/2

TAG NO. SERVICE LOCATION
ALTITUDE

(FT)

MAX.
AIRFLOW

(CFM)

RETURN
AIRFLOW

(CFM)

OUTSIDE
AIRFLOW

(CFM)
EXTERNAL STATIC

PRESSURE (IN. W.C.)
INTERNAL STATIC

PRESSURE (IN. W.C.)
TOTAL STATIC

PRESSURE (IN. W.C.)

SUPPLY FAN SUPPLY FAN MOTOR

NOTES
MAX
BHP

FAN
RPM TYPE

VOLUME
CONTROL

MIN. MOTOR
HP / MIN. VFD

MOTOR
RPM

MOTOR
TYPE VOLTS PHASE

12-AHU-1 COMBUSTION AIR MEZZANINE 1460 28000 0 28000 0.75 0.75 1.5 10.1 1250 CENT VARIABLE 15 1750 TEFC 480 3 1, 2, 3, 4, 5, 6

AIR HANDLING UNIT SCHEDULE (AHU) 2/2

TAG NO.

HEATING COIL PRE-FILTER DIRTY FILTER
PRESSURE DROP

(IN. W.C.)
APPROX. UNIT
WEIGHT (LBS)

HEATING
COIL TYPE

HEATING COIL
AIRFLOW (CFM)

EAT
(°F)

LAT
(°F)

TOTAL CAPACITY
(BTUH)

COIL FACE
VELOCITY (FPM)

STEAM
(LB/HR)

MIN. ROWS / MAX.
FPI

AIR PRESSURE DROP
(IN. W.G.) MIN. EFF. TYPE

PRESSURE DROP
(IN. W.C.)

12-AHU-1 STEAM 28000 -20 50 2129000 450 2100 0.00 PLEATED 0.25 1 0

NOTES:

1. PROVIDE WITH MANUFACTURER'S DISCONNECT, VFD, AND SINGLE POINT POWER CONNECTION IN ACCORDANCE WITH DIVISION 26 SPECIFICATIONS.

2. PRESSURE DROPS ASSOCIATED WITH DIRTY FILTERS, COILS, ETC. SHALL BE INCLUDED IN THE TOTAL INTERNAL STATIC CALCULATION BY THE UNIT MANUFACTURER. (NOT INCLUDED IN EXTERNAL STATIC PRESSURE SCHEDULED.

3. PROVIDE AHU WITH INTEGRAL  OUTSIDE AIR DAMPERS.

4. PROVIDE AHU WITH MANUFACTURER'S 6" HIGH BASE FRAME.

5. PROVIDE MERV 8 PLEATED FILTERS UPSTREAM OF COILS.

6. VFD TO BE SUPPLIED WITH BYPASS CONTACTOR.

FAN SCHEDULE

TAG AREA SERVED

BASIS OF DESIGN SERVICE USED
FOR FAN TYPE

ALTITUDE
(FT.)

AIRFLOW
(CFM)

MAX. OUTLET VELOCITY
(FT/MIN)

FAN SPEED
(RPM)

SPEED
CONTROL

EXTERNAL STATIC PRESSURE
(IN. W.G.)

SOUND LEVEL
(LWA)

MOTOR STARTER / DISCONNECT
PROVIDED BY

DRIVE
TYPE

WEIGHT
(LBS) NOTESMFR MODEL # MIN. HP OPERATING BHP TYPE VOLTS PHASE

12-EF-1 BOILER ROOM GREENHECK SCR3 VENTILATION PROP 1460 14000 500 1750 CONSTANT 1.25 75 7.5 5.25 ODP 460 3 MANUFACTURER BELT 230 1

12-EF-2 BOILER ROOM GREENHECK SCR3 VENTILATION PROP 1460 14000 500 1750 CONSTANT 1.25 75 7.5 5.25 ODP 460 3 MANUFACTURER BELT 230 1

12-EF-3 TLT & SHOWER GREENHECK SQ EXHAUST CENT 1460 150 400 0 CONSTANT 0.5 0 0.15 0.15 ODP 120 1 N/A DIRECT 0 1,2

12-EF-4 LPG STORAGE GREENHECK CUE EXHAUST CENT 1460 300 500 1750 CONSTANT 0.75 75 0.25 0.25 ODP 120 1 N/A DIRECT 10 1,2

NOTES:

1. PROVIDE WITH MANUFACURER'S DISCONNECT.

2. PROVIDE FAN WITH BACKDRAFT DAMPER.

NOTES:

1. WHERE NOT NOTED, BRANCH DUCT SIZE SHALL BE THE SAME AS THE DIFFUSER NECK SIZE.

2. PROVIDE WITH 24" X 24" LAY-IN MODULE.

3. PROVIDE WITH 24" X 12" LAY-IN MODULE.

4. PROVIDE WITH INTEGRAL [OPPOSED BLADE] DAMPER.

5. PROVIDE WITH 24" X 24" LAY-IN MODULE AND [22" X 22"] [22" X 10"] RETURN AIR BOOT.

6. PROVIDE WITH CONTINUOUS INSULATED PLENUM WITH [TOP] [BACK] INLET CONNECTION.

7. PROVIDE WITH PAINTABLE MILL FINISH.

DIFFUSER, REGISTER, & GRILLE SCHEDULE (DRG)

TAG NO. DESCRIPTION SYSTEM NAME THROW PATTERN DAMPER MOUNTING
BLADE

SPACING NOTES

A PLAQUE FACE DIFFUSER SUPPLY 4 WAY NO LAY-IN NA

B LOUVERED FACE SUPPLY AIR GRILLE WITH BLADES
PARALLEL WITH SHORT DIMENSION

SUPPLY N/A NO DUCT 3/4"

C EGGCRATE GRILLE RETURN N/A NO LAY-IN 1/2"

D PLAQUE FACE DIFFUSER SUPPLY 4 WAY YES SURFACE NA

E EGGCRATE GRILLE EXHAUST N/A YES SURFACE 1/2"

DUCTLESS SPLIT SYSTEM SCHEDULE (FCCU)

TAG NO. LOCATION
BASIS OF DESIGN: SYSTEM

TYPE

ASSOCIATED
OUTDOOR UNIT

REFRIGERANT
MAX AIRFLOW

(CFM)
TOTAL COOLING
CAPACITY (MBH)

MINIMUM
SEER

ELECTRICAL
NOTES

MFR MODEL # V/HZ/PH UNIT MCA MOCP

12-FCCU-1 ELECTRICAL MITSUBISHI TRUZ0241 SPLIT 12-ACCU-1 410A 775 24 13.1 208/60/1 20 30 1

12-FCCU-2 TELECOM MITSUBISHI TRUZ0241 SPLIT 12-ACCU-2 410A 775 24 13.1 208/60/1 20 30 1

12-FCCU-3 GENERATOR MITSUBISHI TRUZ0241 SPLIT 12-ACCU-3 410A 775 24 13.1 208/60/1 20 30 1

CONDENSING UNIT SCHEDULE

TAG NO. SERVICE

BASIS OF DESIGN: COOLING
CAPACITY (BTU/H)

COMPRESSOR
TYPE

EFFICIENCY
(EER)

RATED
OUTDOOR DB (°F)

REFRIGERANT
TYPE

ELECTRICAL WEIGHT
(LBS)

SIZE
(H X W X D) (IN) NOTESMFR MODEL # VOLTS PH MCA MOP

12-ACCU-1 12-FCCU-1 MITSUBISHI TPKA0241 24,000 SCROLL 21.4 110 410A 208 1 19 26 151 14X46X12 1

12-ACCU-2 12-FCCU-2 MITSUBISHI TPKA0241 24,000 SCROLL 21.4 110 410A 208 1 19 26 151 14X46X12 1

12-ACCU-3 12-FCCU-3 MITSUBISHI TPKA0241 24,000 SCROLL 21.4 110 410A 208 1 19 26 151 14X46X12 1

12-ACCU-4 12-FCCU-4 MITSUBISHI TRUYA036 36,000 SCROLL 18.5 110 410A 208 1 24 40 251 57x46x18 1

NOTES:

1. PROVIDE WITH MANUFACTURER'S DISCONNECT AND SINGLE POINT POWER CONNECTION IN ACCORDANCE WITH DIVISION 26 SPECIFICATIONS.

MERV 8

FAN COIL UNIT SCHEDULE (FCCU)

TAG AREA SERVED

BASIS OF DESIGN: SUPPLY FAN COOLING COIL HEATING COIL

FILTER
TYPE

WEIGHT
(LBS) NOTESMFR MODEL #

TOTAL
AIRFLOW

(CFM)

OUTSIDE
AIRFLOW

(CFM)

EXT. STATIC
PRESSURE
(IN. W.C.)

MOTOR
MIN. SENS

(BTUH)
MIN. TOTAL

(BTUH)
EAT DB
(DEG F.)

EAT WB
(DEG F.)

LAT DB
(DEG F.)

LAT WB
(DEG F.)

MIN. CAPACITY
(BTUH)

EAT
(DEG. F.)

LAT
(DEG. F.) KWHP VOLTS PHASE

12-FCCU-4 BREAK ROOM
109

MITSUBISHI TPEADA0301 900 175 1.5 0.75 208 1 21800 32700 80 65.7 54 50 27200 65 90 8 MERV 8 0 1, 2, 3, 4, 5

NOTES:

1. NOT USED.

2. PROVIDE WITH SINGLE POINT POWER CONNECTION.

3. PROVIDE WIT REAR OPEN RETURN.

4. PROVIDE WITH MANUFACTURER'S PLENUM RATED CONDENSATE LIFT PUMP.

5. PROVIDE WITH CONDENSATE DRAIN PAN OVERFLOW SWITCH.

NOTES:
1. PROVIDE WITH MANUFACTURER'S PLENUM RATED CONDENSATE LIFT PUMP.

GENERAL NOTES:

ALL ITEMS THAT REQUIRE ACCESS, SUCH AS FOR OPERATING, 
CLEANING, SERVICING, MAINTENANCE, AND CALIBRATION, SHALL 
BE EASILY AND SAFELY ACCESSIBLE BY PERSONS STANDING AT 
FLOOR LEVEL, OR STANDING ON PERMANENT PLATFORMS, 
WITHOUT THE USE OF PORTABLE LADDERS. EXAMPLES OF THESE 
ITEMS INCLUDE, BUT ARE NOT LIMITED TO: ALL TYPES OF VALVES, 
FILTERS AND STRAINERS, TRANSMITTERS, CONTROL DEVICES. 
PRIOR TO COMMENCING INSTALLATION WORK, REFER CONFLICTS 
BETWEEN THIS REQUIREMENT AND CONTRACT DOCUMENTS TO 
THE COR FOR RESOLUTION. FAILURE OF THE CONTRACTOR TO 
RESOLVE, OR POINT OUT ANY ISSUES WILL RESULT IN THE 
CONTRACTOR CORRECTING AT NO ADDITIONAL COST OR TIME TO 
THE GOVERNMENT.

2. MOTORS SHALL NOT BE ALLOWED TO RUN ABOVE 60 HZ

DAMPER SCHEDULE

TAG SIZE (INxIN)

BASIS OF DESIGN:

TYPE INTERLOCK VOLTAGE (V) NOTESMFR MODEL #

D-1 48x96 RUSKIN CD-50 MOTORIZED 12-EF-1/2 24

D-2 48x96 RUSKIN CD-50 MOTORIZED 12-EF-1/2 24

D-3 48x96 RUSKIN CD-50 MOTORIZED 12-EF-1/2 24

D-4 48x96 RUSKIN CD-50 MOTORIZED 12-EF-1/2 24

D-5 48x96 RUSKIN CD-50 MOTORIZED 12-EF-1/2 24

D-6 48x96 RUSKIN CD-50 MOTORIZED 12-EF-1/2 24

D-7 48x96 RUSKIN CD-50 MOTORIZED 12-EF-1/2 24

D-8 48x96 RUSKIN CD-50 MOTORIZED 12-EF-1/2 24

D-9 48x96 RUSKIN CD-50 MOTORIZED 12-EF-1/2 24

D-10 48x96 RUSKIN CD-50 MOTORIZED 12-EF-1/2 24

D-11 48x96 RUSKIN CD-50 MOTORIZED 12-EF-1/2 24

D-12 48x96 RUSKIN CD-50 MOTORIZED 12-EF-1/2 24

D-13 48x96 RUSKIN CD-50 MOTORIZED 12-EF-1/2 24

D-14 48x96 RUSKIN CD-50 MOTORIZED 12-EF-1/2 24

D-15 48x96 RUSKIN CD-50 MOTORIZED 12-EF-1/2 24

D-16 48x96 RUSKIN CD-50 MOTORIZED 12-EF-1/2 24

D-17 84x84 RUSKIN BD6 BACKDRAFT N/A N/A 1

D-18 48x96 RUSKIN CD-50 MOTORIZED GENERATOR 24 2

D-19 48x96 RUSKIN CD-50 MOTORIZED GENERATOR 24 2

D-20 48x48 RUSKIN CD-50 MOTORIZED 12-EF-2 24

D-21 48x48 RUSKIN CD-50 MOTORIZED 12-EF-1 24

D-22 12x12 RUSKIN BD6 BACKDRAFT 12-EF-3 N/A 3

NOTES:
1. DAMPER FOR GENERATOR RADIATOR EXHAUST FAN.
2. INTERLOCK WITH GENERATOR START/STOP.  TIE GENERATOR CONTROL PANEL TO INLET 

DAMPER.
3. DAMPER SUPPLIIED WITH EXHAUST FANS.

0.25

GRAVITY VENTILATOR SCHEDULE

TAG SIZE (INxIN)

BASIS OF DESIGN:

TYPE FLOW (CFM)
PRESS

(IN. W.C.)
THROAT VEL

(FT/MIN)
WEIGHT

(LBS) NOTESMFR MODEL #

12-GV-1 32x32 GREENHECK FGR GRAVITY
EXHAUST

7000 0.25 1125 337 1

12-GV-2 32x32 GREENHECK FGR GRAVITY
EXHAUST

7000 0.25 1125 337 1

12-GV-3 32x32 GREENHECK FGR GRAVITY
EXHAUST

7000 0.25 1125 337 1

12-GV-4 32x32 GREENHECK FGR GRAVITY
EXHAUST

7000 0.25 1125 337 1

12-GV-5 72x72 GREENHECK ESD GRAVITY
INTAKE

28000 0.25 778 544 1

NOTES:
1. INCLUDE 20" ALL ROOF CURB
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DP-PF
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T

SEQUENCE OF OPERATION

1. CONTROLS SHALL BE DIRECT DIGITAL BASED (DDC).
2. WITH THE H-O-A SWITCH (EF-HOA) IN THE ‘HAND’ POSITION, COMMAND ALL 

OUTSIDE AIR (D-OA) DAMPERS D-1 THRU D-16 AND EXHAUST DAMPERS (D-
EF) D-20 AND 21 TO OPEN. UPON CONFIRMATION OF DAMPERS OPEN, THE 
EXHAUST FANS EF-1 AND EF-2 SHALL START AND RUN CONTINUOUSLY AT 
THE PRE-DETERMINED SPEED SET BY THE TEST AND BALANCE 
CONTRACTOR.

3. WITH THE H-O-A SWITCH (EF-HOA) IN THE ‘OFF’ POSITION, THE EXHAUST 
FANS EF-1 AND EF-2 ARE DE-ENERGIZED AND OUTSIDE AIR (D-OA) D-1 THRU 
D-16 AND EXHAUST DAMPERS (D-EF) D-20 AND 21 SHALL CLOSE.

4. WITH THE H-O-A SWITCH (EF-HOA) IN THE ‘AUTO’ POSITION, COMMAND ALL 
OUTSIDE AIR (D-OA) DAMPERS D-1 THRU D-16 AND EXHAUST DAMPERS (D-
EF) D-20 AND 21 TO OPEN. UPON CONFIRMATION OF DAMPERS OPEN, THE 
EXHAUST FANS EF-1 AND EF-2 SHALL RUN CONTINUOUSLY AT THE PRE-
DETERMINED SPEED SET BY THE TEST AND BALANCE CONTRACTOR.

5. WHEN BOILERS ARE COMMANDED ON,  COMMAND ALL OUTSIDE AIR (D-OA) 
DAMPERS D-1 THRU D-16 AND EXHAUST DAMPERS (D-EF) D-20 AND D-21 TO 
OPEN. UPON CONFIRMATION OF DAMPERS OPEN, EXHAUST FANS EF-1 AND 
EF-2 SHALL RUN CONTINUOUSLY AT THE PRE-DETERMINED SPEED SET BY 
THE TEST AND BALANCE CONTRACTOR.  

6. WHEN OUTDOOR AIR TEMPERATURE (T-OA)>45°F, UPON CONFIRMING 
OUTSIDE AIR (D-OA) DAMPERS D-1 THRU D-16 AND EXHAUST DAMPERS (D-
EF) D-20 AND 21 ARE OPEN, EXHAUST FANS EF-1 AND EF-2 SHALL START 
AND RUN AT THE PRE-DETERMINED SPEED SET BY THE TEST AND BALANCE 
CONTRACTOR.

7. WHEN OUTSIDE AIR TEMPERATURE SENSOR T-OA) < 45°F, INITIATE 12-AHU-1 
SEQUENCE. CLOSE ALL OUTSIDE AIR (D-OA) DAMPERS D-1 THRU D-16 AND 
EXHAUST DAMPERS (D-EF) D-20 AND D-21 AND SHUT DOWN EXHAUST FANS 
EF-1 AND EF-2.

8. IF THE EXHAUST FANS FAIL TO START ALARM AT BAS.
9. IF THE DAMPERS FAIL TO OPEN, ALARM AT BAS

OA

M

D-OA D-EF

M

SEQUENCE OF OPERATION

1. CONTROLS SHALL BE DIRECT DIGITAL BASED (DDC).
2. AIR HANDLING UNIT SHALL BE USED FOR BOILER COMBUSTION AIR 

AND PLANT VENTILATION FOR COLD WEATHER OPERATIONS.
3. ALL CONTROLS SHALL BE ENERGIZED ON A SIGNAL FOR SUPPLY 

FAN (SA-VFD) START.
4. THE INTEGRAL FAN MOTOR DRIVE UNIT ON THE SUPPLY FANS 

MODULATE SUPPLY FAN SPEED (SA-VFD) BASED ON STATIC 
PRESSURE SENSOR (DP-S) DETERMINED BY TEST AND BALANCE 
SUBCONTRACTOR. SUBJECT TO THE DISCHARGE DUCT STATIC 
PRESSURE HIGH LIMIT CONTROL (SP-HL).

5. OUTSIDE AIRFLOW SHALL BE BALANCED TO THE SCHEDULED 
DESIGN AIRFLOW.

6. THE UNIT SHALL START AND RUN WHEN BOILER(S) ARE IN 
OPERATION AND OUTSIDE AIR TEMPERATURE (T-OA)  T < 45°F ON A 
SIGNAL FROM THE BAS.

7. HEATING COIL CONTROLS SHALL BE ENABLED WHEN OUTSIDE AIR 
TEMPERATURE DROPS BELOW 40 DEG F (ADJ) AS SENSED BY THE 
OUTSIDE AIR TEMPERATURE SENSOR (TS-O). STEAM HEATING COIL 
CONTROL VALVE (CV-STM) SHALL OPEN AND THE UNIT FACE AND 
BYPASS DAMPER SHALL (D-FB) MODULATE TO  SUPPLY AIR 
TEMPERATURE SETPOINT (TS-S).

8. DIFFERENTIAL PRESSURE INDICATOR (DP-S) MONITORS FILTER 
PRESSURE DROP AND SENDS AN ALARM TO THE CONTROL PANEL.

SET POINTS (ADJ)

ROOM THERMOSTAT (T)……50 DEG. F
SUPPLY TEMPERATURE SETPOINT (TS-S)……50 DEG. F (MIN)
STATIC PRESSURE SENSOR (S)……0.25 IN. W.G.
FREEZESTAT (FS)……38 DEG. F
PRE-FILTER MAXIMUM PRESSURE DROP (DP-PF).....0.5 IN. W.G.
VFD TO BE SUPPLIED WITH BYPASS CONTACTOR
GRAVITY RELIEF HOOD TO BE SET TO 0.5 IN.WG. (TEST AND BALANCE 
CONTRACTOR TO SET FINAL BALANCE TO MAINTAIN POSITIVE 0.02 IN.WG. IN 
PLANT)

AHU 
BOUNDARY

MD

REFER TO MH200 
FOR LOCATION

M

D-OA

D-FB

M

E
A

12-GV-1 TO 4

12-AHU-1
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DP-PF FILTER DIFFERENTIAL PRESSURE SENSOR ● ● ●

CV-STM STEAM HEATING CONTROL VALVE ● ● ●

FS FREEZESTAT ● ● ● ●

SA-VFD SUPPLY FAN VFD ● ● ● ● ● ● ● ● ● ●

DP SUPPLY FAN DIFFERENTIAL PRESSURE SENSOR ● ● ● ●

SP-HL SUPPLY AIR STATIC PRESSURE SENSOR - HIGH LIMIT ● ● ●

TS-S SUPPLY AIR TEMPERATURE SENSOR ● ● ● ●

D-OA DAMPER OUTSIDE AIR ●

T-OA OUTDOOR AIR TEMPERATURE SENSOR ● ● ● ● ●
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T BOILER ROOM TEMPERATURE SENSOR ● ●
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D-EF DAMPER EXHAUST FAN (D-20 & 21) ● ● ● ●
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GENERATOR COMBUSTION AIR SEQUENCE ON A SIGNAL FROM THE 
GENERATOR, THE O/A DAMPER D-5 SHALL OPEN. 
IF THE DAMPER FAILS TO OPEN AN ALARM SIGNAL SHALL BE SENT TO 
THE BAS.

SA

D
X

H
/C

SA

C
U

SEQUENCE OF OPERATION

1. CONTROLS SHALL BE DIRECT DIGITAL BASED (DDC)
2. WHEN THE THERMOSTAT IS IN THE AUTO POSITION, THE UNIT SHALL RUN THE SUPPLY 

FAN TO SUPPLY AIR TO THE SPACE WHEN COOLING OR HEATING (WHERE SUPPLIED) IS 
CALLED FOR.

3. WHEN THE THERMOSTAT (T) IS IN THE COOLING POSITION, ON A RISE IN SPACE 
TEMPERATURE ABOVE THE THERMOSTAT SET POINT, THE UNIT SHALL CALL FOR 
COOLING, THE SUPPLY FAN SHALL START AND RUN, THE CONDENSING UNIT (CU) SHALL 
START AND RUN, AND THE UNIT MOUNTED CONTROLS SHALL CYCLE THE EXPANSION 
VALVE TO COOL THE SUPPLY AIR.

4. (FOR UNITS WITH HEATING COIL) WHEN THE THERMOSTAT (T) IS HEATING POSITION, ON A 
DROP IN SPACE TEMPERATURE BELOW THE THERMOSTAT SET POINT, THE UNIT SHALL 
CALL FOR HEATING, THE SUPPLY FAN SHALL START AND RUN, AND THE UNIT MOUNTED 
CONTROLS SHALL ENERGIZE THE HEATING COIL (H/C).

5. WHEN THE THERMOSTAT IS IN THE OFF POSITION, THE UNIT SHALL STOP.
6. ALARM (ROOM 114 TELECOM ONLY) TEMPERATURE > 75°F, HUMIDITY > 60% RH

T/H
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MECHANICAL STEAM EQUIPMENT PLAN
FIRST FLOOR

NOTES:
1. FOR GENERAL NOTES, SYMBOLS, AND ABBREVIATIONS SEE

DRAWING M-000.

KEYED NOTES:

1. BOILER TUBE PULL CLEARANCE.

2. BOILER DOOR SWING CLEARANCE.

3. REFER TO PLUMBING PLAN, PL101 FOR PLUMBING EQUIPMENT
PLAN.

4. REFER TO CIVIL DRAWINGS FOR BELOW GRADE FUEL OIL
STORAGE TANK DETAILS.

5. LOCATE BOILER CONTROL PANEL SO IT CAN BE SEEN FROM THE
CONTROL ROOM. COORDINATE THE EXACT LOCATION OF THE
CONTROL PANEL WITH VA SIOUX FALLS BOILER ROOM
OPERATORS AND DESIGN MANAGER.
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MD101
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MECHANICAL SECTION LOOKING
NORTH
1/2" = 1' 0" MD101

B
MECHANICAL SECTION LOOKING
WEST
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4"Ø-CPD

BUILDING 11 TUNNEL WALL

6"Ø-HPS

NOTES:
1. FOR GENERAL NOTES, SYMBOLS, AND ABBREVIATIONS SEE

DRAWING M-000.

KEYED NOTES:
1. REFER TO CIVIL AND STRUCTURAL DRAWINGS.

2. CUT SECTIONS OF EXISTING 6" HPS AND PREPARE FOR NEW
ISOLATION VALVE. REFER TO F3/MP102. DEMO PIPING BACK TO
TUNNEL WALL PENETRATION AND CAP ONCE NEW BOILER IS
ONLINE. SEAL WALL PENETRATION. REFER TO STRUCTURAL.

3. CUT SECTIONS OF EXISTING 3" CPD AND 2" HPR AND PREPARE FOR
NEW ISOLATION VALVE. REFER TO F3/MP102. DEMO PIPING BACK
TO TUNNEL WALL PENETRATION AND CAP ONCE NEW BOILER
PLANT IS ONLINE. SEAL BUILDING 11 WALL PENETRATION. REFER
TO STRUCTURAL.

4. CUT SECTIONS OF EXISTING 4" CPD AND PREPARE FOR NEW
ISOLATION VALVE. DEMO PIPING ONCE NEW BOILER PLANT IS
ONLINE. REFER TO F3/MP102.

5. CUT SECTIONS OF EXISTING 8" HPS AND PREPARE FOR NEW 8"
ISOLATION VALVE AND TEE FOR TIE INTO NEW BOILER PLANT
PIPING. REFER TO F3/MP102.

6. CUT SECTIONS OF EXISTING 4" HPS AND PREPARE FOR NEW
ISOLATION VALVE. REFER TO DETAIL A/MP102 AND F3/MP102 FOR
CONNECTIONS TO NEW WORK.

7. PREPARE 2" CPD FOR VALVE AND TEE TO ROUTE TO NEW BOILER
PLANT. REFER TO DETAIL B/MP102 AND F3/MP102 FOR
CONNECTIONS TO NEW WORK.

8. REFER TO C/MD101 FOR CONTINUATION OF DEMO SCOPE FOR 2"
CPD LINE.

9. DEMO 2" CPD LINE BACK TO THE CPD HEADER AND CAP THE LINE.
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MP301
A

MP301
B

MP301
C

1/8" = 1' 0"

NOTES:
1. FOR GENERAL NOTES, SYMBOLS, AND ABBREVIATIONS SEE

DRAWING M-000.

2. FUEL OIL AND BLOWDOWN PIPING TO BE INSTALLED IN TRENCHES.
REFER TO 6/MP500 FOR DETAIL.

KEYED NOTES:
1. REFER TO MP103 AND CIVIL DRAWINGS FOR PIPING CONTINUATION.

2. EMERGENCY MAKEUP FOR DA/CONDENSATE TANK. REFER TO PL200
FOR PIPING CONTINUATION.

3. REFER TO MP105 AND CIVIL DRAWINGS FOR PIPING CONTINUATION
AND PROFILE.

4. FIELD ROUTE FUEL OIL RETURN PIPING TO RETURN PUMPS AT 
GENERATOR BELLY TANKS.

5. CONNECT TO STEAM SILENCER ABOVE.

6. CHEMICAL FEED TANKS AND DOSING PUMPS. REFER TO DETAIL 2 ON
MP503 AND SPECIFICATION SECTION 23.

7. VEEDER ROOT ATG SYSTEM AT APPROXIMATE LOCATION. CONNECT
VENDER ROOT PANEL TO NEAREST BAS PANEL

8. CW TO SAMPLE COOLER. ROUTE DA TANK (MP501) AND BOILER'S
SAMPLE LINES TO SAMPLE COOLER. REFER TO MP503 FOR
CONNECTION DETAILS.

9. REFER TO STRUCTURAL DRAWINGS FOR BOILER HOUSEKEEPING
PAD. REFER TO 1/MP500 FOR CONCRETE EQUIPMENT BASES.
FOLLOW MANUFACTURER'S INSTALLATION INSTRUCTIONS.

10. BOILER FEEDWATER SAMPLE COOLING AND TESTING STATION.
REFER TO DETAIL 3/MP503.

11. ADD NEW DRIP LEG AND TRAP TO HPS LINE. DISCHARGE TAP TO 4"
CPD LINE. REFER TO DETAIL 4/MP506.

12. BLOW DOWN CONNECTION FOR TEMPORARY BOILER TO BE PIPED
UP TO INTERIOR BUILDING WALL. SUPPLY TWO ISOLATION VALVES
AND CAP.

13. BACKUP FUEL OIL SUPPLY AND RETURN CONNCETIONS FOR
TEMPORARY BOILER TO BE PIPIED UP TO INTERIOR BUILDING WALL.

14. FUEL OIL POLISHING SYSTEM. REFER TO PROJECT SPECIFICATIONS
23 10 00.

15. PROPANE FUEL OIL IGNITER TANKS. FIELD ROUTE 25MM (1")
PROPANE PIPING TO BOILER BURNERS. REFER TO DETAIL 3/MP504
AND SPECIFICATIONS SECTION 23 52 39 FIRE TUBE BOILERS.

16. REFER TO MP102 AND CIVIL DRAWINGS FOR PIPING CONTINUATION.

17. EMERGENCY STOP SWITCH. SWITCH SHALL SHUT OFF NG VALVE
(REFER TO PL200) AND SHUT OFF POWER TO FUEL OIL PUMPS.
REFER TO PROJECT SPECIFICATIONS 23 11 23 FACILITY NATURAL
GAS PIPING AND 23 10 00 FACILITY FUEL OIL PIPING.
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STEAM DISTRIBUTION PIPING PLAN -
SOUTH TIE-IN TO UTILITY TUNNELF3

PLAN

N

TRUE

N

NOTES:
1. FOR GENERAL NOTES, SYMBOLS, AND ABBREVIATIONS SEE

DRAWING M-000.

KEYED NOTES:
1. REFER TO  MP101 FOR PIPING CONTINUATION.

2. REFER TO CIVIL AND STRUCTURAL DRAWINGS.

3. INSTALL NEW TEE AND ISOLATION VALVES IN TUNNEL IN
EXISTING HPS LINE FROM BUILDING 11 FOR FUTURE TIE-IN TO
NEW BOILER PLANT 8" HPS. REFER TO MD101.

4. INSTALL NEW ISOLATION VALVE IN EXISTING 8" STEAM LINE IN 
BUILDING 11.

5. INSTALL NEW ISOLATION VALVE IN EXISTING 6" HPS LINE. BLIND
FLANGE VALVE AND REMOVE PIPING ONCE NEW BOILER PLANT
IS ONLINE. REFER TO MD101.

6. INSTALL NEW ISOLATION VALVE IN EXISTING 6" HPS LINE. CLOSE
VALVE ONCE NEW BOILER PLANT IS ONLINE. UNDERGROUND
LINE TO BE ABANDONED IN PLACE. REFER TO MD101.

7. ADD NEW DRIP LEG AND TRAP TO EXISTING HPS LINE.
DISCHARGE TRAP TO 4" CPD LINE. REFER TO DETAIL 4/MP506.

8. ROUTE NEW 2" CPD FROM BUILDING 11 TO NEW BOILER PLANT 
BUILDING 12.

9. INSTALL NEW TEE AND ISOLATION VALVES INSIDE BUILDING 11
ON 2" CPD FROM BUILDING 8.

10. REFER TO DETAIL E4/MD101. INSTALL NEW ISOLATION VALVE.
TIE IN NEW HPS SERVICE TO EXISTING 4" HPS LINE TO FEED
BUILDING 8.

11. CAP EXISTING 6" HPS, 3" CPD, AND 2" HPR AT WALL.
UNDERGROUND LINES TO BE ABANDONED IN  PLACE. REFER TO
MD101.

12. DISCHARGE HPS TRAP TO 4" CPD LINE. REFER TO DETAIL
4/MP506.
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STEAM DISTRIBUTION PIPING PLAN -
NORTH TIE-IN TO MANHOLE 4F5

PLAN
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MP102
B

MECHANICAL MANHOLE 4 ISOMETRIC
SECTION LOOKING SOUTHEAST
1/2" = 1' 0"
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NOTES:
1. FOR GENERAL NOTES, SYMBOLS, AND ABBREVIATIONS SEE

DRAWING M-000.

KEYED NOTES:
1. REFER TO  MP101 FOR PIPING CONTINUATION.

2. REFER TO CIVIL AND STRUCTURAL DRAWINGS.

3. REFER TO WATERSHED THRU WALL PENETRATION DETAIL
1/MP504 .

4. REFER TO WATERSHED THRU FLOOR PENETRATION DETAIL
2/MP504.

5. INSTALL NEW ISOLATION VALVE IN EXISTING 6" HPS LINE. CLOSE
VALVE ONCE NEW BOILER PLANT IS ONLINE. UNDERGROUND
LINE TO BE ABANDONED IN PLACE. REFER TO MD101.

6. INSTALL NEW  ISOLATION VALVE IN EXISTING 3" CPD. CLOSE
VALVE ONCE NEW BOILER PLANT IS ONLINE. UNDERGROUND
LINE TO BE ABANDONED IN PLACE. REFER TO MD101.

7. INSTALL NEW ISOLATION VALVE IN EXISTING 2" HPR. CLOSE
VALVE ONCE NEW BOILER PLANT IS ONLINE. UNDERGROUND
LINE TO BE ABANDONED IN PLACE. REFER TO MD101.
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NOTES:
1. FOR GENERAL NOTES, SYMBOLS, AND ABBREVIATIONS SEE

DRAWING M-000.
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E4

PLAN

N

TRUE

N

Burns & McDonnell Engineering Company, Inc.
9450 WARD PARKWAY, KANSAS CITY, MO
Burns & McDonnell Engineering Company, Inc.
9450 WARD PARKWAY, KANSAS CITY, MO
Burns & McDonnell Engineering Company, Inc.
9450 WARD PARKWAY, KANSAS CITY, MO

PS-16 (BELOW)

PS-17 (BELOW)

(FUTURE) PS-42

(FUTURE) PS-40

PS-05

Z, NORTHX, WEST

Y

PS-62

PS-63

PS-64

PS-60

PS-56
PS-50

PS-55PS-54

PS-53

PS-28

PS-27

PS-26

PS-25

PS-37

PS-45 PS-44

PS-39

PS-34

PS-52

PS-31

PS-14

(FUTURE) PS-41

PS-36

PS-33

PS-13 PS-12 PS-11

PS-35

PS-22

PS-23

PS-10

PS-09
PS-20

PS-32

PS-19

PS-21

PS-08

PS-07

PS-04

PS-03

PS-02

PS-01

PS-15

PS-18

Jun-25-2024



CB.3

?
?

?
?

STORAGE

?
?

REF

Project Number

Building Number

Drawing Number

Project Title

Location

Issue Date Checked Drawn

Drawing Title

Approved:

VA  FORM   08 - 6231

A

3

Office of
Construction
and Facilities
Management

B

C

D

E

F

A

B

C

D

E

F

21 4 5 6 7 8 9 10

PhaseARCHITECT/ENGINEER OF RECORD STAMPCONSULTANT

321 4 5 6 7 8 9 10

Revisions: Date:

Architecture Engineering Design-Build
paradigm

 FUEL OIL DISTRIBUTION PIPING
PLAN

CONTROLLED UNCLASSIFIED INFORMATION

BDI MFM

SIOUX FALLS BOILER PLANT 438-22-900

VAMC-Sioux Falls: 2501 W 22nd St, Sioux Falls, SD 57105

12

100% CONSTRUCTION DOCUMENTS

06/25/2024

FULLY SPRINKLERED

KEYED NOTES
1. REFER TO CIVIL PACKAGE FOR EXACT TANK LOCATION AND

EXCAVATION DETAILS OF EARTH RETENTION SYSTEM. REFER
TO SECTION MP505/A AND SPECIFICATION 23 10 00 FACILITY
FUEL OIL SYSTEMS. FOR FUEL OIL TANK PIPING
REQUIREMENTS. REFER TO CIVIL DRAWING CD101 FOR
REMOTE FILL AND ALARM STATION.

2. PIPE SLEEVE THROUGH CONCRETE WALL. SEE DETAIL ON
6/MP505.

3. REFER TO MP101 FOR CONTINUATION OF PIPING IN TRENCHES.

4. ROUTE 2" VAPOR VENT FROM FUEL OIL TANKS TO BUILDING
WALL. ROUTE 2'-0" ABOVE ROOF AND SUPPORT FROM
BUILDING STRUCTURE. INCLUDE RAIN CAP ON VENT LINE.

1. PROVIDE ALL MATERIALS, VALVES, HANGERS, AND
EQUIPMENT TO PERFORM ALL LABOR REQUIRED TO
INSTALL COMPLETE AND OPERABLE MECHANICAL
SYSTEMS AS INDICATED ON THE DRAWINGS, AS SPECIFIED,
AND AS REQUIRED BY CODE.

2. INSTALL ALL MECHANICAL PIPING, EQUIPMENT AND
APPURTENANCES IN ACCORDANCE WITH MANUFACTURERS
RECOMMENDATIONS, CONTRACT DOCUMENTS, AND
APPLICABLE CODES AND REGULATIONS.

3. CONTRACTOR SHALL FIELD VERIFY ALL TIE IN LOCATIONS
AND EXISTING CONDITIONS.

4. CONTRACTOR SHALL FIELD VERIFY ALL DEMO LOCATIONS
AND PREPARE DEMO POINTS FOR FUTURE CONNECTIONS
AS NEEDED.

5. VISUALLY INSPECT ALL PIPING TO BE RE-USED. CONFIRM
PIPE AND WELDS ARE VISUALLY ACCEPTABLE FOR RE-USE.

6. ALL EXISTING TO REMAIN VALVES SHALL BE TESTED FOR
PROPER OPERATION. ANY DEFICIENCIES FOUND SHOULD
BE REPORTED TO MU PROJECT ENGINEERS.

7. ALL PIPE TO SLOPE TO TANK WITH .2% SLOPE.

GENERAL NOTES:

1

1

2

Burns & McDonnell Engineering Company, Inc.
9450 WARD PARKWAY, KANSAS CITY, MO
Burns & McDonnell Engineering Company, Inc.
9450 WARD PARKWAY, KANSAS CITY, MO
Burns & McDonnell Engineering Company, Inc.
9450 WARD PARKWAY, KANSAS CITY, MO

3

M
P1

01
 - 

E6

1/8" = 1' 0"

MECHANICAL FUEL OIL
DISTRIBUTION PIPING PLANF5

PLAN

N

TRUE

N

2"Ø -FOR
2"Ø -FOS

2"Ø -FOR
2"Ø -FOS

1"Ø -FOS

1"Ø -FOR1"Ø -FOS

1"Ø -FOR

12-FOP-101 /-102

1"Ø -FOS
1"Ø -FOR

1"Ø - FOS
1"Ø - FOR
(BELOW)

(BELOW)

3

12-FOP-103 /-104

2

12-FOT-002

12-FOT-001

1"Ø-FOS

1"Ø-FOR

2"Ø -V

2"Ø -V
4
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M
P1

01
 - 

E2

1/8" = 1' 0"

MECHANICAL STEAM PLAN
MEZZANINE FLOORE8

PLAN

N

TRUE

N

MP301
D

8"Ø -HPS

8"Ø -HPS

NOTES:
1. FOR GENERAL NOTES, SYMBOLS, AND ABBREVIATIONS SEE DRAWING M-000.

2 1/2"Ø - LPS

2 1/2"Ø - HPS

2"Ø -LPS

4"Ø - LPS

1/8" = 1' 0"
MECHANICAL STEAM PLAN ROOF

E3
PLAN

N

TRUE

N

KEYED NOTES:
1. ROUTE 3/4" LPR FROM PRV TRAP TO 2" LPR ON THIS SHEET. INSTALL CHECK

VALVE AND CONNECTIONS FOR BOTH 2" AND 3/4" LINES. REFER TO MP700.

2. ROUTE 3/4" HPR FROM PRV TRAP TO HPR. INSTALL CHECK VALVE AT
CONNECTIONS FOR BOTH 2" AND 3/4" LINES. REFER TO MP700.

3. REFER TO DETAIL 3/MP506 FOR THE HEATING COIL PUMP TRAP ASSEMBLY.

12-PT-001
3

2

1

12-SV5

12-ST-104B/C

1 1/2"Ø -VTR

12-ST-104A

12-ST-105A

12-ST-105B

Burns & McDonnell Engineering Company, Inc.
9450 WARD PARKWAY, KANSAS CITY, MO
Burns & McDonnell Engineering Company, Inc.
9450 WARD PARKWAY, KANSAS CITY, MO
Burns & McDonnell Engineering Company, Inc.
9450 WARD PARKWAY, KANSAS CITY, MO

2"Ø - LPR
1

3/4"Ø - LPR

3/4"Ø -HPR
1

6"Ø - V

6"Ø -V

6"Ø -V

4"Ø -V

1

1

1

1

1 Addendum 1 08-09-2024
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MP101
A

DEAERATOR SECTION LOOKING
WEST

MP101
B

MECHANICAL SECTION LOOKING
NORTH

MP101
C

CONDENSATE SURGE TANK
LOOKING WEST

3/8" = 1' 0"

NOTES:
1. FOR GENERAL NOTES, SYMBOLS, AND ABBREVIATIONS SEE

DRAWING M-000.

KEYED NOTE:
1. REFER TO DETAIL 1/MP503 FOR STEAM PRESSURE REDUCING

STATION.

2. BYPASS VALVE SIZED FOR 23 CV TO MEET THE COMBINED
CAPACITY OF PRV-1A AND PRV-1B. REFER TO STEAM PRESSURE
REDUCING VALVE SCHEDULE NOTE 1.

3/8" = 1' 0" 3/8" = 1' 0"

(FUTURE) 2"Ø-FWPD

Burns & McDonnell Engineering Company, Inc.
9450 WARD PARKWAY, KANSAS CITY, MO
Burns & McDonnell Engineering Company, Inc.
9450 WARD PARKWAY, KANSAS CITY, MO
Burns & McDonnell Engineering Company, Inc.
9450 WARD PARKWAY, KANSAS CITY, MO

12-BFWP-103 12-BFWP-102 12-BFWP-101

3"Ø-FWPD

6"Ø-FWPS 6"Ø-FWPS

12-DA-001

2"Ø-CTPD

2"Ø -HPR

(FUTURE) 2"Ø-FWPD

(FUTURE) 3"Ø-FWPS

(BEHIND) 2"Ø-FWPD

(BEHIND) 2"Ø-FWPD

2"Ø-CTPD

1"Ø-CTPS

3"Ø -CTPS

1 1/2"Ø - CTPD

6"Ø -FWPS

2"Ø - CTPD

3"Ø -CTPS

4"Ø -V

3"Ø-FWPD

3"Ø-FWPD

1"Ø - CF

1"Ø -CF
6"Ø - FWPS

(FUTURE)
6"Ø-FWPS

(FUTURE)
2"Ø-FWPD

(FUTURE)
3"Ø-FWPD

(FUTURE)
3"Ø-FWPS

3"Ø-FWPS
(BEHIND)

3"Ø-FWPS
(BEHIND)

1"Ø - CF

12-CRP-102 (BEHIND)
12-CRP-101

(FUTURE)
12-BWFP-004

2"Ø - CTPD

2"
Ø

-F
W

PD

2"
Ø

-F
W

PD

2"
Ø

-F
W

PD

(BEHIND) 12-CF-TK-002
(BEHIND) 12-CF-TK-001

3"Ø -CTPS

3"Ø - CTPS

1"Ø -CF

1 1/2"Ø-CTPD

12-CR-001

12-CRP-102 12-CRP-101

4"Ø-CPD

2"Ø-HPR

4"Ø - V

2"Ø - HPR

1"Ø -CF

3"Ø-FWPS

(FUTURE)
12-BWFP-004

2"Ø - FWPD

(BEHIND)
3"Ø-FWPS

MP106
D

STEAM PRV SECTION LOOKING
WEST
3/8" = 1' 0"

8"Ø-HPS

1 1/2"Ø - V

12-ST-105B 12-ST-105A

12-PRV-1B

12-PRV-1A

2"Ø-HPR

2"Ø-CTPD

1

2"Ø - CTPD

12-SV5

2 1/2"Ø -LPS
2 1/2"Ø - HPS

2 1/2"Ø - HPS

4"Ø - LPS

4"Ø -LPS

2"Ø - LPS

2"Ø-LPS

12-PCV-101

1 1/2"Ø -HPS

3'-0" 3'-0"3'-0"

1 1/2"x2"Ø - SW

4"Ø -CPD

FM

FM

FM

2 1/2"Ø -HPS

2 1/2"Ø - LPS

2"Ø -HPS

2

2"Ø -CTPD

MP101
E

CONDENSATE AND DA TANK
ISOMETRIC VIEW
1/4" = 1' 0"

2"Ø -SCW

2"Ø -SCW

2"Ø -HPR

4"Ø -V

2"Ø - LPS

4"Ø - CPD

3"Ø - FWPD
3"Ø - FWPD

2"Ø - CTPD

2"Ø - HPR

1"Ø - CF

1"Ø - CTPS

12-DA-001

12-CR-001

(FUTURE) 2"Ø-FWPD

(FUTURE) 2"Ø-FWPD

(FUTURE)
12-BWFP-004

(FUTURE) 3"Ø-FWPS

12-CRP-101

12-CRP-102

2"Ø - FWPD

3"Ø - FWPS

3"Ø -CTPS

2"Ø -CTPD

2"Ø - FWPD

12-PCV-101

(TYP 3)

2"Ø - SCW

2"Ø - SCW2"Ø -LPR

2"Ø -HPR
2"Ø - LPR

2"Ø -LPR

3"Ø -CPD

3"Ø - CPD

3"Ø -CPD

4"Ø - LPS

4"Ø - V

4"Ø - V

4"Ø - V

1

1
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MP302
A

MECHANICAL SECTION LOOKING
WEST
3/8" = 1' 0"

NOTES:
1. FOR GENERAL NOTES, SYMBOLS, AND ABBREVIATIONS SEE DRAWING M-000.

KEYED NOTES:
1. TO NEW MANHOLE 4. REFER TO MP103 AND CIVIL DRAWINGS.

2. TEMPORARY BOILER CONNECTION. REFER TO DETAIL 1/MP504 FOR WALL
PENETRATION DETAIL.

3. REFER TO PL200 FOR PIPE CONTINUATION.

4. REFER TO MP700

Burns & McDonnell Engineering Company, Inc.
9450 WARD PARKWAY, KANSAS CITY, MO
Burns & McDonnell Engineering Company, Inc.
9450 WARD PARKWAY, KANSAS CITY, MO
Burns & McDonnell Engineering Company, Inc.
9450 WARD PARKWAY, KANSAS CITY, MO

1

2

MP302
B

MECHANICAL SECTION LOOKING
WEST
3/8" = 1' 0"

(FUTURE) 3"Ø-FWPD

(FUTURE) 6"Ø-V

FUTURE-12-B-10412-B-10312-B-10212-B-101

12-ECON-001 12-ECON-002 12-ECON-003 FUTURE-12-ECON-004

(FUTURE) 3"Ø-FWPD

(FUTURE) 8"Ø-HPS

(FUTURE) 3"Ø-FWPD

(FUTURE)
1"Ø-BO

(FUTURE)
2"Ø-BO

8"Ø-HPS

12"Ø-HPS

(FUTURE) 8"Ø-HPS

8"Ø - HPS

8"Ø - HPS

8"Ø - HPS

6"Ø -HPS

2"Ø -CW 2"Ø -SCW

12-ST-102 12-ST-101

12-BT-101

3 44
2"Ø -BO

ROUTE TO DRAIN

ROUTE TO DRAIN ROUTE TO DRAIN

ROUTE TO DRAIN

3"Ø - CPD
6"Ø - HPS

8"Ø - HPS

2"Ø - BO 2"Ø - BO 2"Ø - BO

3"Ø -FWPD
3"Ø -FWPD 3"Ø -FWPD

1"Ø - BO 1"Ø - BO 1"Ø - BO

6"Ø - V 6"Ø - V 6"Ø - V

8"Ø - HPS 8"Ø - HPS8"Ø - HPS
6"Ø -HPS

6"Ø - HPS

6"Ø - HPS

1

1 Addendum 1 08-09-2024
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T

E

P

T

L

L + 3"

L + 4"

L + 8"

D+4"

D+8"

PIPE ANCHOR SCHEDULE
D L P T E N S BOLT PATTERN

NOTES:
A. INSTALL WALL PLATE FIRST THEN

WELD ON REMAINING ASSEMBLY. ONE
WALL PLATE FOR BOTH CHILLED
WATER S.&R. IS OPTIONAL.

ANCHOR BOLTS
N=NUMBER  S=SIZE
DRILLØ = S+[ 1/8"]

in
6

8

10

12

14

16

18

in in in in in in
7/8

7/8

7/8

7/8

7/8

7/8

1

4

4

4

4

4

4

6

1/4

1/4

1/4

1/4

1/2

1/2

1/2

1/2

1/2

1/2

1/2

1/2

5/8

3/8

1

10

12

14

16

18

3/4

3/4

3/4

3/4

3/4

3/4

20

81/2

INSULATE AS INDICATED FOR ALL CHILLED WATER.
INSULATE PIPE  ONLY FOR STEAM, CONDENSATE &
HEATING WATER.

NOTE A

D=PIPE O.D.

P

D
+

C

D+[1"]
INSULATE AS INDICATED FOR ALL CHILLED
WATER. INSULATE PIPE  ONLY FOR STEAM,
CONDENSATE & HEATING WATER.

NOTE:
WHERE USED FOR COPPER TUBE OR PIPE, BRAZE TO FABRICATED STEEL ANCHOR

D+[21/2"]

D+[43/4"]

D+[11/2"]

D+[33/4"]

[5/16"]

ANCHOR BOLTS N=NUMBER
S=SIZE
DRILLØ = S+[ 1/16"]

STL PIPE OR
COPPER TUBE

D=PIPE O.D.

NOTE A

PIPE ANCHOR SCHEDULE
D P C N S BOLT PATTERN
in
4

3

2

in in in in

1/2"

43/4

21/2

11/2

5/8

1/2

3/8

3/8

3/8

1/2

3/8

3/8

1/4

4

4

4

4

3/4

5/8

5/8

5/8

25
m

m
1"

 M
AX

SIDE VIEW TRAPEZE HANGER FOR UP TO
1000 LB. UNIFORM LOAD

ADJUSTABLE CLEVIS
HANGER SEE
SPECIFICATIONS

TYPE 1 - ADJUSTABLE CLEVIS
HANGER SEE
SPECIFICATIONS

TYPE 43 -

MAXIMUM PIPE/TUBING SUPPORT SPACING

NOTE: FOR TRAPEZE HANGER TAKE SPACING OF SMALLEST SIZE ON TRAPEZE.

NOM. SIZE

PIPE

TUBING

IN

[FT]

[FT]

[THRU3/4]

[7]

[5]

[1]

[7]

[6]

[11/4]

[7]

[7]

[11/2]

[9]

[8]

[2]

[10]

[8]

[21/2]

[11]

[9]

[3]

[12]

[10]

[4]

[14]

[12]

[5]

[16]

[13]

[6]

[17]

[14]

[8]

[19]

[16]

[10]

[22]

-

[12]

[23]

-

[14]

[25]

-

[16]

[27]

-

[18]

[28]

-

[20]

[30]

-

[24]

[32]

-

PROVIDE INSULATION
SHIELD & INSERT FOR
ALL PIPING 8" MIN

BAND
1-5/8" 12 GAUGE
CHANNEL OR
2"X2"X1/4" ANGLE

1/2" DIA. HANGER
RODS 36" MAX
SPACING ON EACH
CHANNEL

WELD

SADDLE

INSULATION SHIELD
AT HANGER

PROVIDE HIGH
COMPRESSIVE STRENGTH
INSULATION (9PSF MIN
DENSITY) UNDER
INSULATION

INSULATION
(VAPOR BARRIER
TYPE IS REQUIRED
FOR LOW
TEMPERATURE
PIPE

HANGER ROD

NOTE:
SEE SPECIFICATIONS FOR DETAILED HANGER
REQUIREMENTS

4 PIPE HANGERS
NTS

3 LARGE PIPE ANCHOR 6"-8"
NTS

2
SMALL PIPE ANCHOR 1 12" - 4"
NTS

5

EQUIPMENT ANCHORING - PACKAGED BOILER AND DEAERATOR
AND CONDENSATE STORAGE TANKS
NTS

CONCRETE
FOUNDATION

BOILER BASE
FRAME

PLATE WELDED TO BASE
(PLATE DESIGNED BY BOILER
FRAME MANUFACTURER)

ANCHOR BOLTS SIZE AND
QUANTITY DETERMINED BY
CONTRACTOR BASED ON
BOILER FURNISHED

NOTES:
1. REFER TO SYMBOL AND SCHEDULE SHEETS FOR SEISMIC FORCE DESIGN INFORMATION
2. PROVIDE SLOTTED HOLES IN PLATES TO ALLOW THERMAL EXPANSION IF 

RECOMMENDED
  BY BOILER MANUFACTURER

ANCHOR BOLT
PLATE

CONC.
FOUNDATION

REBAR
BOILER BASE
FRAME

CONC.
PIERS

TANK
SADDLES

ANCHOR
BOLTS
(TYPICAL)

PLAN

SLOTTED HOLE
LENGTH = BOLT SIZE
15mm [+0.5"] EACH
SIDE

10mm [3/8"] THK.
STEEL PLATE
BOLTED TO PIER

TANK
SADDLE
CONCRETE
PIER

SADDLE

BEAM
ALTERNATE
FOR TANKS

SUPPORTED
BY STEEL

BEAMS

REINFORCEMENT
PLATES

BOLTS

ELEVATION

REBAR
ANCHOR BOLT

FLOOR

PLAN

ELEVATION

BOILER

NOTES:
1.

2.

COORDINATE TRENCH DETAIL
WITH ARCHITECTURAL &
STRUCTURAL.

REFER TO SPECIFICATION,
SEALING & CAULKING.

VA
R

IE
S

2 - SUPPORTS UP TO 24" [600mm] SPAN

VARIES

CENTER BOLT FOR SPAN
GREATER THAN 24"[600mm]

4"[100mm] 5.4#7/8"[22mm]Ø

TYPE 40 SHIELD
BANDED TO PIPE

HIGH DENSITY INSERT

TYPICAL COLD PIPE TYPICAL HOT
PIPE

TYPE 39
SADDLE

REMOVABLE COVER

CAULK AND
SEAL

3/
4"

[1
9m

m
]

SLOPE

6 PIPE TRENCH IN A BUILDING
NTS

SECTION A-A (BASE NOT POURED WITH SLAB)

SECTION A-A (BASE POURED WITH FLOOR SLAB)

PLAN

TYPICAL ANCHOR BOLT
NUT & WASHER

SECTION B-B

EQUIPMENT BASE PLATE

PROVIDE #3 BARS 12" [300mm] O.C. EACH
WAY IN THE BASE & DOWEL BASE TO
FLOOR

EQUIPMENT BASE PLATE

PROVIDE DOUBLE SLAB
REINFORCING IN BASE AREA

WELD HEAD TO PLATE OR
BEND OVER END 5D

FLOOR

PIPE SLEEVE (5D, 3" [75mm]
MIN.)

ANCHOR BOLT
(TYP)

CONCRETE BASE

NOTE:
L & W DIMENSIONS SHALL BE 6"
[150mm] GREATER THAN THE
EQUIPMENT BASE PLATE.

L

W

A

A

BB

D

2D

[400mm]
  16"

5"
 M

IN
.

[1
25

m
m

]

 L
/1

0
5"

 M
IN

.
[1

25
m

m
]

 L
/1

0

5D

TYPICAL ANCHOR BOLT
NUT & WASHER

[2
5m

m
]

 1
"

5D

1
CONCRETE EQUIPMENT BASES
NTS
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VT
R

LP
R

H
PR

CW

SCW

C
TP

S CTPDEMERGENCY
MAKE-UP
(TANK BYPASS)

CONDENSATE STORAGE
TANK

12-CR-001

NC

OSD

NC O
FL

V

TO
FEEDWATER
DEAERATOR

R

CPD

CPD

FROM
DISTRIBUTION
SYSTEMS

FROM
DISTRIBUTION
SYSTEMS

30-300°F

30-300°F

30-300°F

OSD

NC

NC

NC

NC NC NC

NC

R

R

30" VAC-30PSI 0-60PSI

TANK
BYPASS

NC

2"
D

1"

1 1/2"

FLEX CONN.
STRAINER RECIRCULATION ORIFICE

LEVEL
TRANSMITTER

LOW LEVEL
ALARM SW

GAGE GLASS

HIGH LEVEL
ALARM SW

0-100PSI

EMERGENCY
MAKE-UP

NORMAL
MAKE-UP

CW

SCW

NC NC

CV-2

NC NC

CV-1 FROM STEAM
TRAPS

4" MIN THROUGH ROOF

TOP OF TANK

OFL LINE

HIGH LEVEL ALARM

NORMAL MAKE-UP

LOW LEVEL
ALARM

EMERGENCY
MAKE-UP

BOTTOM OF
TANK

OFL PIPE IN TANK
INLET 12" FROM
BOTTOM OF TANK

N
C

0-100PSI

30-300°F

30
%

 O
F 

TA
N

K 
D

IA
.

6"
6"

4"
6"

VT
R

BO

HPR

CW

CW

2 BOILER BLOWOFF TANK (FOR REFERENCE ONLY)
NTS

32mm
[1 1/4"]

OFL

FULL
CIRCUMFERENCE
WEAR PLATE

PLAN
VIEW

LEG (4 REQD.)

HPR

BO

C
W

2"
PLUGGED
COUPLING (TYP)

WEAR
PLATETEMPERATURE

CONTROL  VALVE
(TCV-1)

1 1/4"

3/4"

THERMAL BULB

2"
PIPE SIZE IN
AREA OF
THERMAL BULB

30-300°F (TYP)

WELL

CROSS

OFL

FROM STEAM ATOMIZING
BURNER AND OIL HEATER
TRAPS

0-30 PSIG
FROM
BOILERS

GAUGE GLASS 1/2" MIN.DIA

INTERNAL OFL PIPE (WATER SEAL)

STEEL
ANGLES

GROUT

PLUGS

ELEVATION

NOTE:
TANK SHALL BE MANUFACTURED AND
FURNISHED IN ACCORDANCE WITH THE
ASME BOILER AND PRESSURE VESSEL CODE
AND AMERICAN NATIONAL STANDARD
ANSI/ASME BPV VIII-1. INSPECTION AND
REGISTRATION ARE WITH THE NATIONAL
BOARD OF BOILER AND PRESSURE VESSEL
INSPECTORS

3/4" OPENING
(SYPHON BREAKER)

2"

FINISHED
FLOOR

PLATE

OPEN SIGHT DRAIN

MANHOLE 12"x16"

1 1/4"

NC

C

12"

ALIGN WITH CENTER OF WEAR PLATE

L TANK (NORMAL WATER LEVEL)

6"

6"

6"

ELEVATION

CONCRETE BASE BOILER
ROOM
FINISHED FLOOR

BURNER

SIGHTFLOW INDICATOR WITH
ROTOR (ORIENT WINDOWS TO
FACE UP AND DOWN)

1"
TO BLOWOFF LINE

1/2"

STEAM PRESSURE
GAGE
[0-150 PSIG])

HIGH PRESSURE CUTOUTS
(MANUAL RESETS REQUIRED)

FEEDWATER LEVEL CONTROL
UNIT LOW WATER
CUTOFF

BOILER

PLUGGED CROSS
(TYPICAL)

AUXILIARY LOW
WATER
CUTOFF LOW
WATER
ALARM HIGH WATER
ALARM

AUXILIARY LOW WATER
CUTOFF SHUNT SWITCH
(LOCATE WITHIN
900mm [3'] OF ALWCO DRAIN
VALVE)

1"
TO BLOWOFF
LINE

SIGHTFLOW INDICATOR
WITH ROTOR (ORIENT
WINDOWS TO FACE UP
AND DOWN)

1 1/4"
GAGE GLASS

LOW WATER CUTOFF SHUNT SWITCH
(LOCATE WITHIN 3' OF
LWCO AND GAGE GLASS DRAIN
VALVES)

BALL VALVES PROHIBITED (TYP)

STEAM
NOZZLE

1"
32mm [1 1/4"]

1"

1 1/4"

2' MAX.

1
NTS

FIRE TUBE BOILER AUXILIARY WATER LEVEL SAFETY
PIPING

(SEE DETAIL 14 ON SHEET MP 503)

 
 
C
RNOTE:

CONFIRM ALARM LEVELS WITH CT
MANUFACTURER AND COORDINATE WITH 23 50
11 BOILER PLANT MECHANICAL EQUIPMENT.

FEEDWATER DEAERATOR FLOW DIAGRAM
NTS

3

4
BASIC FLOW DIAGRAM - CONDENSATE AND BOILER
FEEDWATER

NTS 5 CONDENSATE STORAGE AND TRANSFER FLOW DIAGRAM
NTS

SW

CTPD

CONTROLLER

WATER LEVEL
TRANSMITTER

WATER LEVEL CONTROL
SCHEMATIC

LPS

HPR/MPR

FW
PS

O
FL

FROM PRV
STATION (FOR
DETAIL SEE
1:MP503)

FEEDWATER DEAERATOR
AND STORAGE TANK

12-DA-001

EMERGENCY
MAKE-UP

NORMAL
MAKE-UP SCW

CV-3

CV-4

NCNCNC

NC

NC

25mm
[1"]

LEVEL
TRANSMITTER

LOW
LEVEL

ALARM
SW

D

OSD

NC

FW
S

C
FP

6mm
[1/4"]

TO
SAMPLE
COOLER

TO
BOILER
FEEDER
PUMPS

FROM
CHEMICAL
PUMP
(SEE DETAIL
2/MP503)

VALVE LOCKED OPEN

OFL PIPE IN TANK-INLET 150mm [6"]
BELOW LOW LEVEL ALARM SET
POINT

CV-5

CW

R
FROM BOILER FEED
WATER PUMPS (FOR
DETAIL SEE 1:MP502)

0-150°C
[30-300°F]

B
Y 
DA

M
FG

R
[4

"]
10

2m
m

[4
"]

10
2m

m

TOP OF
TANK

OFL LINE

HIGH LEVEL
ALARM

LOW LEVEL ALARM

EMERGENCY MAKE-UP

[4
"]

10
2m

m

NORMAL WATER
LEVEL

C OF TANKL

CV-3

CV-4

OFL

OFL
CONTROLLER

OFL CONTROL
SWITCH

OVERFLOW CONTROL SCHEMATIC

CV-5

SAFETY DEVICE MANUAL
CAN BE 1/3 OF TANK

MAINTAIN A STEADY PRESSURE IN THE
DA TANK BY SETTING UPSTREAM PRV
TO MAINTAIN DESIRED PRESSURE IN
THE DA TANK. PRESSURE IS USED TO
MAINTAIN TEMPERATURE.
TEMPERATURE SHALL NOT BE USED TO
REGULATE THE PRESSURE.

0-150°C
[30-300°F]

[30" VAC-30PSI]
762mm VAC-207kPa

25mm
[1"]

HIGH
LEVEL

ALARM SW

OFL CONTROL
SWITCH

GAGE
GLASS

40mm [1 1/2"]

51mm
[2"]

WATER LEVEL CONTROL/ALARM
POINTS

SCW

CTPD

HPR

HPR/MPR

LPR

CW

SCW

CPD

LP
R H
PR

CW

SCW

C
TP

S

C
TP

D

FW
PS

FW
PD

-1

FW
PD

-2

O
FL

FROM STEAM LINE
DRIP TRAPS

EMERGENCY
MAKE-UP

NORMAL MAKE-UP

FROM DISTRIBUTION
SYSTEM

FROM STEAM LINE
DRIP TRAPS

EMERGENCY MAKE-UP
(TANK BYPASS)

EMERGENCY
MAKE-UP

TANK BYPASS

FEEDWATER DEAERATOR
12-DA-001

(FOR DETAIL SEE 3:MP501)

CONDENSATE STORAGE TANK
12-CR-001

(FOR DETAIL SEE 5:MP501)

(SEE DETAIL 1 MP506)

BOILER FEEDWATER PUMPS
(FOR DETAIL SEE 1:MP502)

CONDENSATE TRANSFER PUMPS
(1 OPERATING, 1 STANDBY, FOR
DETAIL SEE 5:MP501)

GRAVITY FLOW TO
DRAIN

GRAVITY FLOW

FIRE
HOSE

CONNECTION

NC

OSD

OSD

NC

OSD (OPEN SIGHT DRAIN)

NC

NC

NC

NC

NOTES:

1. FOR COMPLETE PIPING SEE REFERENCED DETAILS.

OFL (OVERFLOW)

NC

VTR

DRIP PAN ELBOW

OSD

VT
R

4" MIN THRU ROOF
REFER TO 23 50 11
FOR SIZING
REQUIREMENTS

FROM STEAM TRAPS
(FOR DETAIL SEE 4/MP501)

CTPD

(SEE DETAIL 1 MP506)

(SEE DETAIL 1 MP506)

(SEE DETAIL 1 MP506)

NC

FROM 12-CR-001
SEE 5/MP502

VT
R

NC

FM

FM

FM

FM

FM

FM

C
FP

FROM
CHEMICAL
PUMP
(SEE DETAIL
2/MP503)

1"

1

1

1
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25
m

m
[1

"]

[24" MAX]

[3"]

3 STEAM SAFETY VALVE
NTS

D

PROVIDE UNION UNLESS SAFETY
VALVE HAS FLANGED
OUTLET

SAFETY
VALVE

OPEN DRAIN
(NOTE 3)

CONNECTION TO
PRESSURE
VESSEL OR PIPE

VENT PIPE THROUGH ROOF SUPPORT
AS INDICATED ON DWGS. (NOTES 1, 2)

PIPE THREADED INTO ELBOW
(SAME SIZE AS ELBOW)

DRIP PAN ELBOW
(SECTIONAL
VIEW)

3/4" DRAIN TO
FLOOR DRAIN OR OPEN
SIGHT DRAIN (NOTE 4)

ELEVATION

FLEXIBLE
CONNECTOR

NOTES:
1. UNLESS OTHERWISE SHOWN ON THE DRAWINGS, SIZE THE VENT PIPE SO THAT STEAM IS NOT BLOWN OUT AT

THE VENT PIPE ENTRANCE. UTILIZE THE CALCULATION METHOD CONTAINED IN ANSI B31.1. POWER PIPING
CODE, APPENDIX II.

2. VENT PIPE SHALL TERMINATE 6' MIN. ABOVE FINISHED ROOF.

3. DISCHARGE OF DRAIN SHALL BE DIRECTED AWAY FROM PLATFORMS OR OTHER AREAS WHICH PERSONNEL MAY
OCCUPY.

4. NO OTHER DRAIN SHALL BE CONNECTED TO THE DRIP PAN ELBOW DRAIN PIPE.

4 STEAM LINE DRIP POCKET
NTS

1 BOILER FEEDWATER PUMPS FLOW DIAGRAM
NTS

FW
PS

FROM FEEDWATER
DEAERATOR

R

FWPS

[30" VAC-30PSI]
0-2000kPa
[0-300PSI]

0-150°C
[30-300°F]

FW
PD

-1

FW
PD

-2

BOILER FEEDWATER
PUMP NO. 1
(TYPICAL)

FW
PS

FW
PS

FWPD-1

FWPD-2
TO BOILERS
AND ECONOMIZERS

NOTE:
CAPACITY OF EACH PUMP APPROX. 125% OF ONE BOILER.

FLEX
CONNECTION

[3
'-
0"
]

91
4m

m

TO TANK

UNION

ORIFICE

PUMP
DISCHARGE

HEADER

DETAIL - PUMP RECIRCULATION
ORIFICE ASSEMBLY

EMERGENCY BOILER
CONNECTION TO
OUTSIDE OF
BUILDING

762mm VAC-207kPa

TO FEEDWATER
DEAERATOR WITH BYPASS

TO CONDENSATE STORAGE
TANK

RECIRCULATION
ORIFICE. SEE
DETAIL THIS

SHEET.

FW
PS

BOILER
FEEDWATER
PUMP NO. 2

FW
PS

BOILER
FEEDWATER
PUMP NO. 3

FW
PD

FW
PD

RECIRCULATION
LINE

VALVES WILL BE
SHUT AND
LOCKED.

15
2m

m
[6

"]
M

IN
.

  3
05

m
m

[1
2"

]

15
2m

m
[6

"]
M

IN
.

[1
2"

]
M

IN
.

30
5m

m

DRIP LEG (TYP.)

20mm [3/4"] DRAIN
(ALTERNATE LOCATIONS)
(TYPICAL)

STEAM LINE
(TYPICAL)

CAP (TYPICAL)

PIPE T0 STEAM
TRAP (TYPICAL)

STEAM LINE DRIP POCKET

FW
PD

-1

FW
PD

-2

FW
PD

-1

FW
PD

-2

0-150°C
[30-300°F]

0-150°C
[30-300°F]

CONDENSATE

TO DRAIN

MV

MANUAL
AIR VENT

TO BUILDING
LOAD

INVERTED BUCKET
TRAP ASSEMBLY

WELDED
TEE

STEAM PIPE

300mm[12"]

150mm[6"] SCHEDULE 80 STEEL PIPE

25mm [1"] GATE VALVE

WELDED TEE

5 END OF STEAM LINE DRIP TRAP
NTS

 2
NTS

STEAM TRAP ASSEMBLY

NOTES:
1. ALL DRIP POINTS ON STEAM MAINS SHALL BE PROVIDED WITH A 300mm [12"] MINIMUM HIGH

DRIP LEG FROM BOTTOM OF STEAM MAIN TO TRAP INLET.  DRIP LEG SHALL HAVE 150mm [6"]
SCALE POCKET BELOW TRAP INLET.

2. PROVIDE BYPASS PIPING.

SEE DRAWINGS FOR PIPE SIZES

TO RETURN MAIN

SCHEDULE 80 STEEL PIPE

PIPE SIZE SHALL BE SAME SIZE AS
TRAP

STEAM TRAP. SEE PLANS,
AND SCHEDULES FOR
TYPE

DIELECTRIC FITTING
WHERE RETURN IS
COPPER PIPE

FLOW

SCHEDULE 80
STEEL PIPE

BYPASS-INSTALL IN HORIZONTAL
PLANE LEVEL WITH TRAP OR IN

VERTICAL PLANE & BELOW TRAP

30
0m

m
15

0m
m

.

DRIP LEG OR EQUIPMENT
CONNECTION.  MAKE THE SAME

SIZE AS THE SUPPLY MAIN OR
EQUIPMENT CONNECTION.  SEE

NOTE 1

[1
2"

 M
IN

.]
[6

" M
IN

.]

1" GATE VALVE

USE 4-BOLT RAISED FACE
FLANGES

FW
PS

FW
PS

FUTURE BOILER
FEEDWATER
PUMP NO. 4

FW
PD

FW
PD

-1

FW
PD

-2

0-150°C
[30-300°F]

NOTE:
DRIP POCKET PIPE SIZE
SAME AS STEAM MAIN
UNLESS OTHERWISE
NOTED.
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3
WATER SAMPLE COOLERS BOILER
WATER AND FEEDWATER
NTS

2 CHEMICAL FEED SYSTEM - PUMPED TYPE
NTS1

STEAM PRESSURE REDUCING STATION
DOUBLE VALVE (1/3 AND 2/3)
NTS

5xD1 MIN.

(TYP.)

10xD2 MIN.

FROM ANY FITTING (TYP.)
D1

D3

D4

D2

REDUCER (TYP.)
IF REQUIRED

PILOT CONTROL LINE
(TYP.)

SEE NOTE 6

SEE NOTE 1

INVERT BUCKET TRAP
ASSEMBLY (TYP.)

SIPHON (TYP.)

D2

NOTES:
1. SEE FLOOR PLANS FOR PIPE SIZES.
2. SEE EQUIPMENT SCHEDULES FOR VALVE DATA AND PIPE SIZES. INSTALL VALVES AS
RECOMMENDED BY MANUFACTURER.
3. BYPASS WILL BE SIZED TO MEET THE COMBINED CAPACITY OF THE TWO PRV'S.
4. PROVIDE NECESSARY UNIONS FOR THE REMOVAL OF VALVE WITH THREADED CONNECTIONS.
5. SLOPE PILOT CONTROL LINE FROM THE PRESSURE REDUCING VALVE TO DOWNSTREAM STEAM
PIPING. MIN SLOPE WILL BE 25mm/300mm (1”/12”).
6. PROVIDE MINIMUM 5 PIPE DIAMETERS STRAIGHT PIPE UPSTREAM AND MINIMUM 10 PIPE
DIAMETER STRAIGHT PIPE DOWNSTREAM OF ALL PRV'S.
7. ALL UPSTREAM REDUCERS WILL BE ECCENTRIC IF REQUIRED.
8. DOWNSTREAM SAFETY RELIEF VALVE WILL BE SIZED TO MEET THE COMBINED CAPACITY OF
THE TWO PRV'S.

V

NC

NO

SEE NOTE 3
ECCENTRIC REDUCER (TYP.)
IF REQUIRED,
SEE NOTE 7

1
12

PRV A

PRV B

N3

TO BOILER
FEEDWATER TANK

TO #1 BOILER

TO #2 BOILER

TO #3 BOILER

TO #1 BOILER

TO #2 BOILER

TO #3 BOILER

20mm
[3/4"]

20mm
[3/4"]

20mm
[3/4"]

0-2000 kPa
[0-300 PSIG]
(TYPICAL)

PORTABLE
CHEMICAL

TANK
(SULFITE)

PORTABLE
CHEMICAL

TANK
(PHOSPHATE)

PORTABLE
CHEMICAL

TANK
(AMINES)

CHECK
VALVE
(TYPICAL)

BALL VALVE
(TYPICAL)

METERING
PUMP
(TYPICAL)

NOTES:
1. CHEMICAL TYPE MAY VARY BY SITE DEPENDENT UPON

EXISTING WATER CHEMISTRY AND BOILER TYPE.
2. CHEMICAL TANKS MAY VARY IN SIZE, QUANTITY, AND TYPE.
3. METERING PUMPS MAY VARY IN QUANTITY BY SITE.

20mm
[3/4"]

HOSE
(TYPICAL)

TO #4 BOILER (FUTURE)

TO #4 BOILER (FUTURE)

(SEE DETAIL 3/MP501)

(SEE DETAIL 1/MP506)

(SEE DETAIL 1/MP506)

N.C.

TO CONDENSATE
TANK (BACK UP)

(SEE DETAIL 5/MP501)
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 3
NTS

NATURAL GAS AND LIQUIFIED PETROLEUM GAS -
BURNER AND IGNITER FUEL STANDARD PIPING DIAGRAM 4

NO. 2 BURNER FUEL OIL SYSTEMS - STANDARD
PIPING DIAGRAM BURNER FUEL OIL SYSTEMS
NTS

1
NTS

SINGLE PIPE, WATERSHED, FRP REINFORCED, WALL
PENETRATION DETAIL  2

NTS

SINGLE PIPE, WATERSHED, FRP REINFORCED, FLOOR
PENETRATION DETAIL

1

1

1

1

1

1

1

1

1 1

1
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MP505
ASECTION

40,000 GALLON UNDERGROUND
DOUBLE WALLED DIESEL
STORAGE TANK SECTION

NOT TO SCALE

1. FIBERGLASS DOUBLE WALL TANK: WITH 42"Ø PIPING SUMP
COLLAR AND 22"Ø CUSTOM MANWAY LID. TANK SHALL BE
SUBCONTRACTOR FURNISHED AND INSTALLED. REFER TO
CIVIL DRAWINGS

2. OVERFILL PREVENTION VALVE AND DROPTUBE: CUT
DROPTUBE TO APPROPRIATE LENGTHS.

3. DOUBLE WALLED PIPE ENCLOSURE: FIBERGLASS WITH 42"Ø
WORKSPACE 32"Ø LID, SIZED TO HOLD EQUIPMENT AND PIPING
AS SHOWN.

4. DOUBLE WALLED SPILL CONTAINER: GRADE LEVEL TYPE WITH
RAIN TIGHT COVER FOR H-20 LOADING.

5. PIPING SUMP ACCESS MANHOLE: H-20 LOADING LID AND FRAME
(42" Ø THROAT).

6. TANK HOLD DOWN ANCHORS. REFER TO CIVIL DRAWINGS.

7. TANK FILL CONNECTION: PROVIDE WITH TOP SEAL ADAPTER
AND TOP SEAL CAP.  4 INCH GALVANIZED STEEL RISER PIPE.
PROVIDE ROSKOTE MASTIC A51 COAT ON EXPOSED STEEL.

8. STRAPS FURNISHED BY TANK MANUFACTURER.

9. SUCTION PIPE TO FUEL OIL PUMPS.

10. STICK GAUGE ACCESS MANHOLE. CAST IRON FRAME AND LID.
H-20 LOADING.

11. 4"GALVANIZED STEEL RISER PIPE. PROVIDE ROSKOTE MASTIC
A51 COAT ON EXPOSED STEEL.THREADED PIPE CAP.

12. 2" VAPOR VENT PIPING TO RACK.

13. RETURN PIPING FROM BOILERS AND GENERATOR.

14. 4"Ø SCHEDULE 40 GALVANIZED STEEL PIPE RISER.  INSTALL
RISER CAP, STRAIN RELIEF CHAIN AND CONNECT PROBE
CABLE TO JUNCTION BOX.  PROVIDE MASTIC COAT OF
EXPOSED STEEL.

15. ATG INVENTORY PROBE MUST BE COMPATIBLE WITH TANK
MONITORING SYSTEM. INSTALL PER MANUFACTURER'S
INSTRUCTION. PROVIDE WATER LEVEL DETECTION FLOATS
FOR THE DIESEL TANK ATG PROBES.

16. WEATHERPROOF JUNCTION BOX (16 CU. IN. MIN.) FOR PROBE
WITH 3/4" NPT THREADS.

17. LEAK DETECTION SENSOR FOR INTERSTITIAL SPACE AND 22"
DIAMETER MANHOLE.  INSTALL PER MANUFACTURER'S
INSTRUCTIONS.

18. 18" DIAMETER MANHOLE WITH H-20 RATED LID.

19. LEAK DETECTION SENSOR FOR INTERIOR OF PIPING SUMP.
INSTALL PER MANUFACTURER'S INSTRUCTIONS.

20. DOUBLE WALL PIPING TO REMOTE FILL STATION. REFER TO
CIVIL DRAWINGS FOR LOCATION OF REMOTE FILL. ROUTE
BELOW GRADE TO REMOTE FILL STATION IN DOUBLE WALL
PIPING.

KEYED NOTE:

1. UNDERGROUND DOUBLE CONTAINMENT FIBERGLASS PIPING
SHALL BE FIBERGLASS SYSTEMS "U.L. LISTED".

2. SUBCONTRACTOR TO PROVIDE CONTRACTOR WITH COMPLETED
INSTALLATION CHECKLIST PROVIDED BY TANK SUPPLIER.

3. ASPHALT-COAT ALL UNDERGROUND STEEL WIRE ROPE AND TURN
BUCKLES. WITH ROSKOTE MASTIC A-5.

4. FIELD-MODIFY HEIGHT OF PIPE SUMP ENCLOSURE AS REQUIRED.

5. UNDERGROUND RISERS ON THE DIESEL TANK SHALL BE
GALVANIZED STEEL AND ASPHALT COATED WITH ROSKOTE
MASTIC A51 FOR CORROSION PROTECTION.

6.    SEE CIVIL DRAWINGS FOR GEOTEXTILE FABRIC, BACKFILL
MATERIAL SPECIFICATIONS AND GENERAL CIVIL REQUIREMENTS.

7. ALL TANK MANHOLES SHALL HAVE THE CONCRETE SLOPED AWAY
WITH A MINIMUM 1-INCH CROWN. SEE CIVIL DRAWINGS FOR
DETAIL.

GENERAL NOTES:

22"-DIA. MANHOLE
ASSEMBLY AND LID
H20 LOADING

15 GAL. OVERFLOW SPILL
CONTAINER WITH
WATERTIGHT COVER

TOP OF TANK

TOP SEAL ADAPTOR
AND FILL CAP

CEMENT AND
GRAVEL GUARD

4" DIA. SCH. 40 GALVANIZED STEEL
RISER WITH NPT THREADED ENDS.
COAT RISER WITH ROSKOTE A51
MASTIC.

4" TANK FILL COUPLING

OVERFLOW
PREVENTION VALVE IN
4" DROP TUBE

ACTUATING FLOAT
1. TANK ID PLATE SHALL STATE:

A. TANK NUMBER
B. TANK PRODUCT
C. TANK VOLUME
D. DATE INSTALLED

2. PLATE SHALL BE CONSTRUCTED OF BRONZE, WITH 1/2" HIGH LETTERING AND ANCHOR.

3. DIESEL FUEL TANK FILL PORT SHALL BE 4" DIA.

4. PAINT 22" DIA. MANHOLE LID YELLOW PER  API.

NOTES:

TANK IDENTIFICATION
PLATE.  SEE NOTE 1.

MP505
1DETAIL

DOUBLE WALLED PIPE
ENCLOSURE DETAIL MP505

2DETAIL
DOUBLE WALLED SPILL

CONTAINMENT/ OVERFLOW
PREVENTION DETAIL

NOT TO SCALE

4'-6"

MP505
2 SPILL

CONTAINER
MP505

1 PIPE
ENCLOSURE

1" CROWN (TYP.)
(NOTE 7)

TANK
BACKFILL

NOT TO SCALE

EQUIPMENT NOTE:

REFER TO ELECTRICAL DRAWINGS FOR
CONDUIT AND CIRCUIT INFORMATION.

1" FLEXIBLE DOUBLE CONTAINMENT
SUCTION TO SUPPLY PUMPS

2" FLEXIBLE DOUBLE CONTAINMENT
RETURN FROM PUMPS.

2" VENT PIPE.

1. TANK VENT LINE NOT SHOWN FOR CLARITY PURPOSES.
2. REFER TO CIVIL DRAWINGS FOR TANK INSTALLATION DETAILS.

NOTES:

5
17

16

19

9

13

14

15

3
18

10

11

4

7
2

8

1

6

13

9

12

16

1

1

1

19

4" x 2"

4" x 2"

8

SECONDARY PIPE
PRIMARY PIPE

SECONDARY WELDING
COUPLER REDUCER

TEST PORT

SECONDARY
ELECTROFUSION
REDUCER FITTING
W/ TEST PORT

NOTES:
1. INSTALL PER MANUFACTURERS INSTRUCTIONS.

2. ALL FITTINGS FOR 2" FLEXIBLE DOUBLE CONTAINMENT PIPING ARE
PRE-MANUFACTURED AT THE FACTORY.

MP505
4DETAIL

ELECTROFUSION FIBERGLASS
ENTRY BOOT
NOT TO SCALE

1. DRAIN PLUG SHALL BE LEFT OUT AFTER PNEUMATIC TESTING
TO ALLOW FOR LEAK DETECTION OF INTERSTITIAL SPACE TO
OPERATE. PROVIDE PLUG TO OWNER.

NOTE:

TEST PORT

CARRIER  PIPE

CASING ISOLATOR

FLOOR SLEEVE

LINK SEALS

HEAT SHRINK
SLEEVES

TYPICAL FLOOR PIPE AND CONDUIT
PENETRATION

MP505
6DETAIL

2 
1/

4"
3/

4"

3/4" NPT VENT

INTERIOR TUNNEL WALL

CONTAINMENT PIPE

FOUNDATION WALL

8"

CARRIER PIPE

DW TANK PIPING SUMP

2" SECONDARY ELECTROFUSION
REDUCER FITTING WITH TEST
PORT

2" DW DUCTED
ENTRY BOOT WITH DUCTING
TEST PORT

CARRIER PIPE

CONTAINMENT PIPE

2" FLEXIBLE DOUBLE
CONTAINMENT PIPE THROUGH

FIBERGLASS SUMP

MP505
5DETAIL

NOTE:

1. ALL FITTINGS FOR 2" FLEXIBLE DOUBLE CONTAINMENT
PIPING ARE PRE-MANUFACTURED AT THE FACTORY.

NOT TO SCALE

NOT TO SCALE

DOUBLE WALL TANK MANWAY
CONTAINMENT SUMP

MP505
3DETAIL

FIBERGLASS
TANK

FLUID
RESERVOIR

FLAT PANEL
FOR PIPE
PENETRATION

WATERTIGHT
MANWAY

MP505
3

LINK SEALS

WALL

20

NOT TO SCALE

2" FLEXIBLE DOUBLE CONTAINMENT
SUCTION TO SUPPLY PUMPS

1" FLEXIBLE DOUBLE CONTAINMENT
RETURN FROM PUMPS.

REFER TO CIVIL
DRAWINGS

Jun-25-2024



1 BOILER FEEDWATER / BLOWDOWN FLOW DIAGRAM
NTS

BO

CF

C
BD

BOILER
(TYPICAL)

ECONOMIZER
(TYPICAL)

V

D

OSD

D

CV-6,7,8

10-260°C
[50-500°F]

FW
PD

FWPD

FW
PD

FWPD

SRV-1

FW
PD

-2

FW
PD

-1

FROM
FEEDWATER
PUMPS

VENT INTO
BOILER
ROOM

20mm
[3/4"]

STACK

BW
S

BO TO SAMPLE
COOLER

FROM
CHEMICAL
FEEDER

TO BO TANK BO

2ND BO LINE
REQUIRED IF
BOILER HAS

TWO BO
CONNECTIONS

FWPD

CONTROLLER

BOILER WATER LEVEL CONTROL SCHEMATIC
(SEE SPECS FOR TYPE OF SYSTEM)

CV-6,7,8

BOILER WATER
LEVEL
TRANSMITTER
BOILER STEAM
FLOW
TRANSMITTER

BOILER FEEDWATER
PRESSURE TRANSMITTER

DUAL
ELEMENT
SYSTEM

TRIPLE
ELEMENT
SYSTEM

0-150°C
[30-300°F]

0-2000kPa
[0-300PSIG]

C
V-

9,
10

,1
1

PROVIDE
TEMPERATURE
TRANSMITTERS HERE

0-2000kPa
[0-300PSIG]

20mm
[3/4"]

SINGLE
ELEMENT
SYSTEM

THIS RELIEF VALVE IS HOT WATER UNDER PRESSURE AND
SHOULD BE VENTED DOWN TO THE FLOOR TWO INCHES
ABOVE FLOOR DRAIN OR IN A TRENCH DRAIN IS
PREFERRED. LIKE A SAFETY VALVE ON A HOT WATER
HEATER. INCLUDE  VIEW PORT ON DRAIN  TO COMPLY
WITH VHA TESTING MANUAL

20mm [3/4"]

20mm [3/4"]

51mm
[2"]

STEAM METER DETAIL2
NTS

NOTE:
MAINTAIN UPSTREAM AND DOWN STREAM DISTANCES RECOMMENDED BY
METER MANUFACTURERS

TT

PT

PRESSURE
TRANSMITTER

TEMPERATURE
TRANSMITTER

FLOW METER
INTERFACE

WITH BACNET
SYSTEM

DIFFERENTIAL PRESSURE (DP) CELL
STEAM FLOW MEASUREMENT

SHUTOFF VALVE

TO METERING
SYSTEM

BUILDING INCOMING
MAIN STEAM

AMINES

PHOSPHATE

FROM CHEMICAL
FEED SYSTEM (SEE
DETAIL 2/MP503)

1

LP
S2-WAY

CONTROL VALVE

UNION (TYP.)

F&T TRAP ASSEMBLY
(12-ST-104B &
12-ST-104C) INSTALLED
IN PARALLEL

STRAINER (TYP.)

F&T TRAP ASSEMBLY
(12-ST-104A)
(SEE DRIP POCKET
DETAIL)

LPC

HEATING
COIL

M

12-PT-01
TO LPR

F&T TRAP
ASSEMBLY

PUMP TRAP
RESERVOIR

VENT LINE

1"

VENT TO OUTSIDE

TO CONDENSATE COOLER

12"

HEATING COIL PUMP TRAP (AHU-1)3
NTS

1/2" CHECK VALVE
VACUUM BREAKER

NOTES:
1. WHEN COIL IS INCLUDED IN CASING MOUNTED ON VIBRATION ISOLATOR

UNITS, THE RUNOUT PIPING FOR CONNECTIONS TO COIL SHALL BE
INSTALLED WITH SWING JOINTS TO ALLOW FOR THE VIBRATION.

2. PIPING SHALL BE INSTALLED IN SUCH MANNER THAT IT WILL NOT BLOCK
THE SWING OR USE OF ACCESS DOORS OR PANELS; NEITHER SHALL IT
BLOCK THE SERVICING OF FILTERS, VALVES, OR EQUIPMENT.

3. TRAP EACH COIL SEPARATELY WHEN INSTALLED IN A BANK OF TWO OR
MORE HIGH. ALSO PROVIDE SEPARATE VACUUM BREAKER FOR EACH
COIL.

4. SUPPLY & RETURN PIPES ARE SHOWN FROM SAME END. REHEAT COIL
MAY HAVE SUPPLY & RETURN PIPES FROM OPPOSITE ENDS.
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NOTES:
1. ALL ITEMS THAT REQUIRE ACCESS, SUCH AS FOR OPERATING, CLEANING,

SERVICING, MAINTENANCE, AND CALIBRATION, SHALL BE EASILY AND SAFELY
ACCESSIBLE BY PERSONS STANDING AT FLOOR LEVEL, OR STANDING ON
PERMANENT PLATFORMS, WITHOUT THE USE OF PORTABLE LADDERS.
EXAMPLES OF THESE ITEMS INCLUDE, BUT ARE NOT LIMITED TO: ALL TYPES
OF VALVES, FILTERS AND STRAINERS, TRANSMITTERS, CONTROL DEVICES.
PRIOR TO COMMENCING INSTALLATION WORK, REFER CONFLICTS BETWEEN
THIS REQUIREMENT AND CONTRACT DOCUMENTS TO THE COR FOR
RESOLUTION. FAILURE OF THE CONTRACTOR TO RESOLVE, OR POINT OUT
ANY ISSUES WILL RESULT IN THE CONTRACTOR CORRECTING AT NO
ADDITIONAL COST OR TIME OT THE GOVERNMENT.

Burns & McDonnell Engineering Company, Inc.
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Burns & McDonnell Engineering Company, Inc.
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12-B-001 12-B-002 12-B-003

8"HPS 8"HPS

8"HPS

3"FWPD

4"CPD

8"
H

PS

VENT
SILENCER

12-DA-001
(REF. 3/MP501)

12-BFWP-1

12-BFWP-2

12-CR-001
500 GAL

(REF. 5/MP501)
12-CRP-001

12-CRP-002

2"SCW

3"
FW

PD

2"CTPD

2"CTPD

12-BFWP-3

TYP

FOS

TYP

FOS

TYP

FOS

2"SCW

OS&Y OS&Y OS&Y

2"DCW

12-BFWP-4
(FUTURE)

12-B-004

8"HPS

1"BO

2"BO

TYP

FOS

OS&Y

12"HPS

TEMPORARY
BOILER
CONNECTION

6"HPS

TO MANHOLE 46"HPS

(REF PL200)

2"LPS

(FUTURE)

12-ST-101 12-ST-102

12-PCV-101

Burns & McDonnell Engineering Company, Inc.
9450 WARD PARKWAY, KANSAS CITY, MO
Burns & McDonnell Engineering Company, Inc.
9450 WARD PARKWAY, KANSAS CITY, MO
Burns & McDonnell Engineering Company, Inc.
9450 WARD PARKWAY, KANSAS CITY, MO

2"VTR
4"CPD

2"BO

1"BO

2"SCW

TO TUNNEL

KEYED NOTES:

1. REFER TO SHEET MP701 FOR FUEL OIL
FLOW DIAGRAM.

2. REFER TO DETAIL 3 ON PAGE MP504 FOR
NATURAL GAS FLOW DIAGRAM.

3. REFER TO DETAIL 4 ON PAGE MP501 FOR
CONDENSATE AND FEEDWATER FLOW
DIAGRAM.

4. REFER TO DETAIL 1 ON PAGE MP502 FOR
FEEDWATER PUMP FLOW DIAGRAM.

5. REFER TO DETAIL 2 ON PAGE MP501 FOR
BLOWDOWN TANK DIAGRAM.

6. ADD NEW DRIP LEG AND TRAP TO
EXISTING HPS LINE IN TUNNEL.
DISCHARGE TRAP TO 4" CPD LINE. REFER
TO DETAIL 4/MP506.

7. DISCHARGE HPS TRAP TO 4" CPD LINE.
REFER TO DETAIL 4/MP506

GENERAL NOTES:

1. REFER TO PAGE M-000 FOR GENERAL
NOTES, SYMBOLS, AND ABBREVIATIONS.

2. FLOW METERS SHOWN ON THIS SHEET
SHALL BE LOCATED IN AN ACCESSIBLE
LOCATION SO THE OPERATORS CAN
TAKE DAILY READINGS. REFER TO DETAIL
2/MP506 AND SPECIFICATION 251010.

3. REFERENCE DETAIL SHEETS (MP5XX)
FOR ALL REQUIRED VALVES AND
FITTINGS.

NGNGNGNG

.

..

3"FWPD

3"FWPD

3"FWPD

3"FWPD

2"BO

1"BO

2"BO

1"BO

8"HPS

2"CPD

2" HPR

3" CPD

2"HPR
2"CPD

3"FWPD

3"CPD

2"HPR

3"
FW

PD

2"HPR

ROOF

11 1 1

22223

3

4

4

5

5

5

5

5

5

5

5

(REF MP103)

(REF MP102)

3/
4"

H
PR

6

2"HPR

12-PRV-1A/1B
2-1/2"HPS

3/4"HPR 3/
4"

LP
R

4"LPS 2"LPS

2-1/2"LPS

1

TO DA TANK 1

TO 12-AHU-1
(REF PLAN SHEETS)

FROM 12-AHU-1
(REF PLAN SHEETS)

2

2"LPR
2

2"LPR 2"LPR

12"HPS

OSD

AIR GAP

12-ST-105A 12-ST-105B

12-ST-103

TEMPORARY
BOILER
CONNECTION

3" FWPD

6"
H

PR

2"
H

PR

NC
7

1

1

1

1

1
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Burns & McDonnell Engineering Company, Inc.
9450 WARD PARKWAY, KANSAS CITY, MO
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GENERATOR TANK SEQUENCE:

-SIGNALS TO BAS;
-RETURN PUMP STATUS (ON/OFF/ALARM)
-TANK FUEL LEVEL
-FULL (90%)
-LOW (70%)
-EMPTY (10%) ALARM TO BAS

KEYED NOTES:

1. FUEL OIL PRESSURE RELIEF VALVE.  TIE INTO EXISTING VENT LINE.

2. VENT LINE.

3. ROUTE NEW FUEL OIL RETURN LINE TO NEW FUEL OIL TANK.

4. TRANSITION FROM 2" FLEXIBLE DOUBLE CONTAINMENT PIPING TO 2" CARBON STEEL PIPING.
REFER TO SPECS FOR PIPE MATERIAL REQUIREMENTS.

5. AUTOMATIC TANK GAGE PANEL LOCATED INSIDE CONTROL ROOM. SEE MP105 FOR
APPROXIMATE LOCATION.

6. EMERGENCY FUEL OIL SUPPLY/RETURN CONNECTIONS.

FLEXIBLE
DOUBLE
CONTAINMENT

CS

LD
01

LT
01

LD
02

LAHHLDA

 FUEL TANK NO. 1
UNDERGROUND DOUBLE WALLED

STORAGE TANK

LAH LDA

ATG

LI

ATG

LAL

ATG

DOUBLE WALL
PIPE SUMP

2"

2"

2

2" TANK VENT

FILL SPILL
CONTAINMENT

 VENT LINE

3

5

4

FOS

FOR

LD
04

LDA

ATG

UNDERGROUND PIPING ABOVE GRADE PIPING / INSIDE BUILDING

2" FOS FROM TANK 1

2" FOR TO TANK 1

FUEL OIL PUMP SKID
REFER TO SPECIFICATION

SECTION 23 50 11 BOILER PLANT
MECHANICAL EQUIPMENT

AND DETAIL 4/MP504

TO BOILER 4 BURNER
(FUTURE)

PRESSURE
RELIEF

BACKPRESSURE
VALVE

2" FOR

1"
 F

O
R

1"
 F

O
S

1. CONTRACTOR SHALL FURNISH A COMPLETE VEEDER ROOT SYSTEM FOR THE PURPOSES OF AUTOMATIC
TANK GAUGING AND LEAK DETECTION.

2. VEEDER ROOT CONTROL PANEL SHALL BE LOCATED IN A SPACE SHOWN ON DRAWINGS. PANEL SHOULD
INCLUDE AN OVERFILL ALARM AND ACKNOWLEDGEMENT PUSH BUTTON MOUNTED NEAR THE FUELING
FACILITY.

3. OWNER SHALL BE PRESENT DURING COMMISSIONING TO ENSURE THAT THE PROPER INFORMATION IS BEING
COMMUNICATED REMOTELY.

4. ALL TANKS SHALL BE EQUIPPED WITH AN INTERSTITIAL NON-DISCRIMINATING SENSOR FOR FIBERGLASS
TANKS, LEVEL TRANSMITTERS, AND PIPE SUMP LEAK DETECTORS. DIESEL TANK LEVEL TRANSMITTER SHALL
BE EQUIPPED WITH A WATER LEVEL SENSOR.

5. SUBCONTRACTOR RESPONSIBLE FOR ALL PROGRAMMING AND SYSTEM INTERFACE NECESSARY TO PROVIDE
A FULLY FUNCTIONING AUTOMATIC TANK GAUGING AND LEAK DETECTION SYSTEM.

6. PROVIDE ALL MATERIALS, VALVES, HANGERS, AND EQUIPMENT TO PERFORM ALL LABOR REQUIRED TO
INSTALL COMPLETE AND OPERABLE MECHANICAL SYSTEMS AS INDICATED ON THE DRAWINGS, AS SPECIFIED,
AND AS REQUIRED BY CODE.

7. INSTALL ALL MECHANICAL PIPING, EQUIPMENT AND APPURTENANCES IN ACCORDANCE WITH
MANUFACTURERS RECOMMENDATIONS, CONTRACT DOCUMENTS, AND APPLICABLE CODES AND
REGULATIONS.

8. CONTRACTOR SHALL FIELD VERIFY ALL TIE IN LOCATIONS AND EXISTING CONDITIONS.

9. CONTRACTOR SHALL FIELD VERIFY ALL DEMO LOCATIONS AND PREPARE DEMO POINTS FOR FUTURE
CONNECTIONS AS NEEDED.

10. VISUALLY INSPECT ALL PIPING TO BE RE-USED. CONFIRM PIPE AND WELDS ARE VISUALLY ACCEPTABLE FOR
RE-USE.

11. ALL EXISTING TO REMAIN VALVES SHALL BE TESTED FOR PROPER OPERATION. ANY DEFICIENCIES FOUND
SHOULD BE REPORTED TO MU PROJECT ENGINEERS.

12. FLOW METERS SHOWN ON THIS SHEET SHALL BE LOCATED IN AN ACCESSIBLE LOCATION SO THE
OPERATORS CAN TAKE DAILY READINGS. REFER TO SPECIFICATION 251010.

GENERAL NOTES:

TO BOILER 3 BURNER

1"
 F

O
R

1"
 F

O
S

TO BOILER 2 BURNER

1"
 F

O
R

1"
 F

O
S

TO BOILER 1 BURNER

1"
 F

O
R

1"
 F

O
S

EMERGENCY
GENERATOR

GENERATOR BELLY TANK

1"

3/4" FOR

NOT TO SCALE

INSTALL PIPING CONNECTIONS TO NEW
GENERATOR IN ACCORDANCE WITH
MANUFACTURER'S INSTRUCTIONS.

SV-1
N.C.

1" FOR TO TANK 1 / MP701

1" FOS FROM TANK 1 / MP701

1" FOR TO TANK 2 / MP701

1" FOS FROM TANK 2 / MP701

FUEL OIL FLOW DIAGRAM

2" FOS

6

2" FOR

6

PRESSURE
RELIEF

WHEN GENERATOR FUEL LEVEL DROPS TO 70% OF FILL, GENERATOR SHALL SEND SIGNAL TO FUEL
SYSTEM TO START SUPPLY PUMP (DRY CONTACTS ON GENERATOR PANEL).
WHEN TANKS REACH 95% OF FILL, GENERATOR SHALL SEND SIGNAL TO SHUT DOWN SUPPLY PUMPS.
WHEN TANKS REACH 95% OF FILL CAPACITY, GENERATOR SHALL START RETURN PUMP (INCLUDED
WITH GENERATOR)

3

3/4" FOS

FOS

1" FOS FROM TANK 1 TO GENERATOR / MP701

FUEL OIL PUMP SKID
REFER TO SPECIFICATION

SECTION 23 50 11 BOILER PLANT
MECHANICAL EQUIPMENT

AND DETAIL 4/MP504

1"
 F

O
R

FROM GENERATOR / MP701

FOR

1" FOR TO TANK 1

FLEXIBLE
DOUBLE
CONTAINMENT

CS

LD
01

LT
01

LD
02

LAHHLDA

 FUEL TANK NO. 2
UNDERGROUND DOUBLE WALLED

STORAGE TANK

LAH LDA

ATG

LI

ATG

LAL

ATG

DOUBLE WALL
PIPE SUMP

2"

2"

2

2" TANK VENT

FILL SPILL
CONTAINMENT

 VENT LINE

3

5

4

FOS

FOR

LD
04

LDA

ATG

UNDERGROUND PIPING ABOVE GRADE PIPING / INSIDE BUILDING

2" FOS FROM TANK 2

2" FOR TO TANK 2

FOS

1" FOS FROM TANK 2 TO GENERATOR / MP701

FROM GENERATOR / MP701

FOR

1" FOR TO TANK 2

1

1

1
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EXISTING STEAM LINE (TYP)

EXISTING CONDENSATE LINE (TYP)

TO BLDGS
7,8,9

BLDG 11

ROOM E07
BLDG 5

FROM BLDG 38

FROM BLDG 1

FROM BLDGS 16, 17

MANHOLE NO. 5

MANHOLE NO. 4

EXISTING BLDG 5
STEAM MAIN

FROM E24

TO BLDG 28

1. COORDINATE ALL ISOLATION OF STEAM PIPING WITH OWNER.
CONTRACTOR TO PROVIDE PHASING WORK PLAN, SCHEDULE, AND
DURATION OF TIE-IN TO EXISTING CAMPUS STEAM PIPING SYSTEMS
FOR REVIEW BY OWNER.  TIE IN DETAILS SUGGESTED AS NOTED
BELOW.  CONTRACTOR TO CONFIRM ALL VALVE AND ISOLATION
REQUIREMENTS WITH OWNER.  TIE-INS TO BE COMPLETED DURING
LOW LOAD SEASONAL OPERATIONS.

2. TIE INTO EXISTING MANHOLE 4 TO BE COMPLETED DURING LOW LOAD
SEASON (MP103).  THE 6” LINE FROM BUILDING 11 CAN BE ISOLATED AT
THE STEAM HEADER AND IN THE NORTH TUNNEL.  THE BUILDING 11 TO
BUILDING 5 TUNNEL 8” STEAM LINE HAS ENOUGH CAPACITY TO
PROVIDE BUILDING 5 AND THE REST OF THE CAMPUS LOAD.

3. TIE INTO EXISTING BUILDING 11 TO BUILDING 5 TUNNEL 8” STEAM LINE
DURING LOW LOAD SEASON (MD101, MP102).  THE 6” LINE FROM
BUILDING 11 TO THE NORTH TUNNEL HAS ENOUGH CAPACITY TO FEED
BUILDING 5 AND THE REST OF THE CAMPUS LOAD.

4. ONCE TIE-INS ARE COMPLETED AND THE BUILDING 12 STEAM PLANT
HAS BEEN COMMISSIONED AND SUBSTANTIALLY COMPLETED, THE
REMOVAL AND ISOLATION OF THE BUILDING 11 STEAM LINES CAN BE
COMPLETED (MP102, MD101)

GENERAL NOTES:

FOR INFORMATION ONLY.
NOT TO BE USED FOR
CONSTRUCTION.

TUNNEL

TUNNEL

Burns & McDonnell Engineering Company, Inc.
9450 WARD PARKWAY, KANSAS CITY, MO
Burns & McDonnell Engineering Company, Inc.
9450 WARD PARKWAY, KANSAS CITY, MO
Burns & McDonnell Engineering Company, Inc.
9450 WARD PARKWAY, KANSAS CITY, MO
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