
GENERAL PLUMBING SYMBOLS

DIRECTION OF PIPE PITCH (DOWN)

DIRECTION OF FLOW

GUIDE

ANCHOR

REDUCER OR INCREASER

ECCENTRIC REDUCER

TOP CONNECTION, 45° OR 90°

BOTTOM CONNECTION, 45° OR 90°

SIDE CONNECTION

CAPPED OUTLET

RISE OR DROP IN PIPE

UNION

PIPE UP

PIPE DOWN

POINT OF CONNECTION BETWEEN NEW 
AND EXISTING WORK

LIMIT OF DEMOLITION

INVERTED BUCKET TRAP SET INCLUDING 
PIPING ACCESSORIES

FLOAT & THERMOSTATIC TRAP SET 
INCLUDING PIPING ACCESSORIES

STRAINER

THERMOMETER

PRESSURE GAGE

FLOW ELEMENT

WALL CLEAN OUT

CLEAN OUT

HOSE BIB

WATER HAMMER ARRESTOR (PLAN VIEW)

~

~

~

~

FE

CO

MA

MV

LA

LV

OA

IA

D

SS

SD

SD

TWR

DWS

DWR

TWS

SS

SCW

FCW

NO

O

N

NG

NG

FOD

FOS

FOR

FOV

PLUMBING PIPING SYMBOLS

DOMESTIC COLD WATER, COLD WATER

DOMESTIC HOT WATER, HOT WATER

DOMESTIC HOT WATER RETURN

MEDICAL AIR

MEDICAL VACUUM

LABORATORY AIR

LABORATORY VACUUM

ORAL EVACUATION

INDUSTRIAL AIR

DRAIN

VENT (SANITARY)

SOIL, WASTE, OR SANITARY SEWER

SANITARY SEWER, BELOW GRADE

STORM WATER

STORM WATER, BELOW GRADE

SOFTEN COLD WATER

FILTERED COLD WATER

DRINKING WATER SUPPLY

DRINKING WATER RETURN

TEMPERED WATER RETURN

TEMPERED WATER SUPPLY

NITROUS OXIDE

OXYGEN

NITROGEN

NATURAL GAS

NATURAL GAS, BELOW GRADE

FUEL OIL DISCHARGE

FUEL OIL SUPPLY

FUEL OIL VENT

FUEL OIL RETURN

REAGENT WATER

REAGENT WATER RETURN

CORROSION RESISTANT SANITARY SEWER

CORROSION RESISTANT VENT (SANITARY)

GREASE WASTE

NEW PIPING

EXISTING PIPING

PIPE TO BE DEMOLISHED

FIXTURE OR EQUIPMENT TO BE DEMOLISHED

AV

PLUMBING VALVE SYMBOLS

GENERIC VALVE (REF SPEC FOR TYPE)

GENERIC VALVE WITH 3/4" HOSE ADAPTER

CHECK VALVE

ANGLE GLOBE VALVE

BUTTERFLY VALVE

BALL VALVE

CONTROL VALVE

THREE-WAY CONTROL VALVE

PRESSURE REGULATING VALVE

AUTOMATIC FLOW CONTROL VALVE

PRESSURE RELIEF VALVE

MANUAL AIR VENT

TEST PLUG (PRESSURE/TEMPERATURE)

AUTOMATIC AIR VENT

THERMOSTATIC MIXING VALVE

RWR

RW

V CRP

SS CRP

GW

P-###

2

H4

H7

A

DETAIL NUMBER

DRAWING NUMBER WHERE SHOWN

SECTION LETTER

TYPICAL FIXTURE NUMBER

DRAWING NUMBER WHERE DRAWN

DRAWING SYMBOLS

NEW FIXTURE/EQUIPMENT (SHAPE VARIES, REF: SYMBOLS, 
TAGS, & NOTES. SCHEDULED ITEMS ARE NEW UNO)

(E) EXISTING COMPONENT

(X) DEMOLISHED COMPONENT

26-SF 3

TYPICAL EQUIPMENT NUMBER

PLUMBING GENERAL NOTES

A. ALL PIPING IN FINISHED ROOMS OR SPACES SHALL BE CONCEALED IN A 
FURRED CHASE OR ABOVE THE CEILING. REF SPECIFICATION 22 05 11.

B. REFER TO ARCHITECTURAL CEILING PLANS FOR CEILING TYPES IN EACH 
SPACE. MINIMUM 18"X18" ACCESS PANELS ARE REQUIRED IN HARD 
SUSPENDED CEILINGS FOR VALVES, TRAPS, DAMPERS, CLEANOUTS, 
CONTROLS, AND SO FORTH. COORDINATE FINAL LOCATIONS IN THE FIELD 
FOR BEST ACCESS. REF SPECIFICATION 08 31 13.

C. PROVIDE ACOUSTICAL SEALANT PER SPECIFICATION 07 92 00 AT PIPE 
PENETRATIONS THROUGH SOUND RATED PARTITIONS.

D. SUBMIT COMPLETE CONSOLIDATED AND COORDINATED SHOP DRAWINGS 
FOR NEW SYSTEMS, AND FOR EXISTING SYSTEMS THAT ARE IN THE SAME 
AREAS. DO NOT INSTALL EQUIPMENT FOUNDATIONS, EQUIPMENT, OR PIPING 
UNTIL COORDINATION/SHOP DRAWINGS HAVE BEEN APPROVED. REF 
SPECIFICATION 01 33 23 AND 22 05 11.

E. REFER TO GI SHEET SERIES FOR ADDITIONAL SYMBOLS AND LEGENDS, 
WHERE NOT OTHERWISE DEFINED HERE.

F. WHERE EXISTING SPRAY-APPLIED FIRE RESISTIVE MATERIAL (SFRM) ON 
BUILDING STRUCTURE IS DISTURBED TO RECEIVE HANGERS, FASTENERS, 
ETC. UNDER THE PROJECT, PATCH WITH APPROVED LISTED HAND-APPLIED 
PATCH PRODUCT TO MAINTAIN FIRE RESISTIVE RATING.
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PLUMBING ABBREVIATIONS,
SYMBOLS, & LEGENDS
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CONTRACT DOCUMENTS SUBMISSION
FULLY SPRINKLED

PSIA POUNDS PER SQUARE INCH ABSOLUTE

PSIG POUNDS PER SQUARE INCH GAGE

PTRV PRESSURE TEMPERATURE RELIEF VALVE

PW POTABLE WATER

R

RD ROOF DRAIN

RDL ROOF DRAIN LEADER

REF REFERENCE OR REFER TO

RH ROOF HYDRANT

RL ROOF LEADER

RO REVERSE OSMOSIS WATER

RP RECIRCULATION PUMP

RPZA REDUCED PRESSURE BACKFLOW PREVENTION
ASSEMBLY

RW REAGENT WATER

RWL RAIN WATER LEADER

RWR REAGENT WATER RETURN

S

SAN SANITARY SEWER

SCFM STANDARD CUBIC FEET PER MINUTE

SCW SOFTENED COLD WATER

SDMH STORM DRAIN MANHOLE

SIM SIMILAR

SMACNA SHEET METAL AND AIR CONDITIONING
CONTRACTORS NATIONAL ASSOCATION

SMH SANITARY MANHOLE

SP SUMP PUMP

SPR SPRINKLER LINE

SQFT/SF SQUARE FEET

SS SANITARY SEWER

SST STAINLESS STEEL

ST STORAGE TANK

SW STORM WATER

T

TCV TEMPERATURE CONTROL VALVE

TD TEMPERATURE DIFFERENCE

TD TRENCH DRAIN

TDH TOTAL DYNAMIC HEAD

TEMP TEMPERATURE

TMV THERMOSTATIC MIXING VALVE

TP TRAP PRIMER

TSTAT THERMOSTAT

TWR TEMPERED WATER RETURN

TWS TEMPERED WATER SUPPLY

TYP TYPICAL

U

UF UNDER FLOOR

UNO UNLESS NOTED OTHERWISE

V

V VENT

VAC VACUUM OR VOLTAGE (AC)

VB VACUUM BREAKER

VCO VACUUM CLEANER OUTLET

VP VACUUM PUMP

VS VENT STACK

VSD VARIABLE SPEED DRIVE

VTR VENT THROUGH ROOF

W

W WASTE

WC WATER CLOSET

WCO WALL CLEANOUT

WG WATER GAGE

WH WALL HYDRANT

WH WATER HEATER

WHA WATER HAMMER ARRESTER

WL WATER LINE

WM WATER METER

WPD WATER PRESSURE DROP

WS WASTE STACK

WSFU WATER SUPPLY FIXTURE UNITS

X

XP EXPLOSION PROOF

Y

YCO YARD CLEANOUT

YH YARD HYDRANT

H

HB HOSE BIB

HD HUB DRAIN

HP HORSEPOWER

HR HR

HS HAND SINK

HST HOT WATER STORAGE TANK (DOMESTIC)

HWB HOT WATER BOILER

HWCP HOT WATER CIRCULATING PUMP

HWP HOT WATER PUMP

HX HEAT EXCHANGER

HYD HYDRANT

I

ICW INDUSTRIAL COLD WATER

ID INSIDE DIAMETER

IE INVERT ELEVATION

IHW INDUSTRIAL HOT WATER

INV INVERT

IPC INTERNATIONAL PLUMBING CODE

IRW IRRIGATION WATER

IW INDIRECT WASTE

IWH INSTANTANEOUS WATER HEATER

IWR INDUSTRIAL WATER RETURN

IWS INDUSTRIAL WATER SUPPLY

K

KW KILOWATT

KWH KILOWATT-HOUR

L

LA LABORATORY AIR

LAV LAVATORY

LB POUND

LCW LABORATORY COLD WATER

LHW LABORATORY HOT WATER

LNG LIQUID NATURAL GAS

LOX LIQUID OXYGEN

LV LABORATORY VACUUM

LW LOW WATER

M

M METER

MA MEDICAL AIR

MAV MANUAL AIR VENT

MBH 1000 BTUH

MED MEDICAL

MER MECHANICAL EQUIPMENT ROOM

MFR MANUFACTURER

MH MANHOLE

MOU MEMORANDUM OF UNDERSTANDING

MSB MOP SERVICE BASIN

MV MEDICAL VACUUM

N

N2 NITROGEN

N2O NITROUS OXIDE

NC NORMALLY CLOSED

NG NATURAL GAS

NIC NOT IN CONTRACT

NO NORMALLY OPEN

NOM NOMINAL

NPS NOMINAL PIPE SIZE

NPW NON POTABLE WATER

NTS NOT TO SCALE

O

O2 OXYGEN

OC ON CENTER

OD OUTSIDE DIAMETER

OFD OVERFLOW DRAIN

OH OVER HEAD

OR OPERATING ROOM

OVFL OVERFLOW

OWS OIL/WATER SEPARATOR

P

P&ID PROCESS & INSTRUMENTATION DIAGRAM

PD PRESSURE DROP OR DIFFERENCE

PDI PLUMBING AND DRAINAGE INSTITUTE

PG PRESSURE GAUGE

PH PHASE

PLBG PLUMBING

PLUM PLUMBING

PP PLUMBING PUMP

PPM PARTS PER MILLION

PRS PRESSURE REDUCING STATION

PRV PRESSURE REDUCING VALVE

PSI POUNDS PER SQUARE INCH

A

A/E ARCHITECT/ENGINEER

AD AREA DRAIN/ACCESS DOOR

AFF ABOVE FINISHED FLOOR

AFG ABOVE FINISHED GRADE

AG AIR GAP

AS AUTOMATIC SPRINKLER

ASD ADJUSTABLE SPEED DRIVES

ASD AUTOMATIC SPRINKLER DRAIN

ASHRAE AMERICAN SOCIETY OF HEATING, REFRIGERATION,
AND AIR CONDITIONING ENGINEERS

ASME AMERICAN SOCIETY OF MECHANCIAL ENGINEERS

ASPE AMERICAN SOCIETY OF PLUMBING ENGINEERS

AV ACID VENT

AW ACID WASTE

B

BAS BUILDING AUTOMATION SYSTEM

BFP REDUCED PRESSURE BACKFLOW PREVENTER

BHP BREAK HORSEPOWER

BOD BASIS OF DESIGN

BSP BLACK STEEL PIPE

BT BATHTUB

BTU BRITISH THERMAL UNIT

BTUH BRITISH THERMAL UNIT PER HOUR

C

CA COMPRESSED AIR

CFM CUBIC FEET PER MINUTE

CGA COMPRESSED GAS ASSOCATION

CI CAST IRON

CO CLEANOUT

CRP CORROSION RESISTANT PIPE

CS CLINICAL SINK

CV CONTROL VALVE

D

DCW DOMESTIC COLD WATER

DEMO DEMOLISH

DFU DRAINAGE FIXTURE UNITS

DHW DOMESTIC HOT WATER

DHWR DOMESTIC HOT WATER RETURN

DI DEIONIZED WATER

DIV DIVISION

DN DOWN

DOE DEPARTMENT OF ENERGY

DS DOWNSPOUT

DW DISHWASHER

DWG DRAWING

DWH DOMESTIC WATER HEATER

DWR DRINKING WATER RETURN

DWS DRINKING WATER SUPPLY

DWV DRAIN WASTE VENT

E

EL ELEVATION

EMCS ENERGY MANAGEMENT CONTROL SYSTEM

EPA ENVIRONMENTAL PROTECTION AGENCY

EPACT ENERGY POLICY ACT

ESC ESCUTCHEON

ESH EMERGENCY SHOWER

ET EXPANSION TANK

EWH ELECTRIC WATER HEATER

EWS EYE WASH STATION

EWS/SH EYE WASH/DRENCH SHOWER

EX EXISTING

F

F FARENHEIT

FCO FLOOR CLEANOUT

FCW FILTERED COLD WATER

FD FLOOR DRAIN

FDC FIRE DEPARTMENT (HOSE) CONNECTION

FM FLOW METER

FOP FUEL OIL PUMP

FOR FUEL OIL RETURN

FOS FUEL OIL SUPPLY

FOV FUEL OIL VENT

FS FLOOR SINK

FS FLOW SWITCH

FU FIXTURE UNITS

G

GAL GALLON

GCO GRADE CLEANOUT

GPD GALLONS PER DAY

GPH GALLONS PER HOUR

GPM GALLONS PER MINUTE

GPR GAS PRESSURE REGULATOR

GRS GAS REGULATOR STATION

GT GREASE TRAP

GVTR GAS VENT THROUGH ROOF

GWB GYPSUM WALL BOARD

GWH GAS FIRED WATER HEATER

PLUMBING ABBREVIATIONS
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TO SAN

SEWER

SUMP

ELEVATOR

GRADE

BACNET TO SITE BAS

OIL/WATER

SEPARATOR

POWER

SUMP HIGH LEVEL

ON

OFF

HOISTWAY

ELEVATOR

SHUT OFF

CHECK

VALVE

VALVE

GRATE

NEMA 4X

JUNCTION  BOX

MULTI-POINT

FLOAT SENSOR

FLOOR

OIL HIGH

LEVEL

SEPARATOR HIGH

PUMP CONTROL

PANEL w/ SUMP &

ELEVATOR SUMP

LEVEL ALARMS

PENETRATE PIT WALL WITH SLEEVE

PER SPECIFICATIONS. ROUTE

ABOVE CEILING AS SHOWN ON PLAN

SHEETS TO OIL/WATER SEPARATOR

2" SAN

12"X12"X12" SUMP

WITH 6" CURB.

PROVIDE

INDIRECT

CONNECTION TO

6" SANITARY.

TERMINATE WITH

1" AIR GAP.

ON 6" PAD

VENTS SIZED PER

MANUFACTURER'S

CONNECTION.

PROVIDE VENT TO

NEARBY VENT IN

BUILDING.

SUBMERSIBLE PUMP

SUMP PIT

GRADE

BACNET TO SITE BAS

POWER

SP-2

ROUTE ABOVE CEILING TO STORM

DRAIN MAIN.

SUMP PUMP CONTROL

PANEL w/ SUMP ALARMS

CONFIRM FINAL

LOCATION IN FIELD WITH

VHA COR.

SUMP HIGH LEVEL

SP-2 LEVEL SWITCH

SP-1 LEVEL SWITCH

NEMA 4X

JUNCTION  BOX

SP-1

CHECK

VALVE TYP

SHUT OFF

VALVE TYP

FROM

PERIMETER

DRAIN

GRATE

A. FOR ALL SCHEDULED EQUIPMENT, PROVIDE BASIS OF DESIGN OR APPROVED 
EQUAL. REFER TO SPECIFICATIONS 01 33 23 AND 22 05 11 FOR FURTHER 
REQUIREMENTS.

REMARKS:
1. REFER ALSO TO SPECIFICATION 

SECTIONS 22 40 00 AND 22 13 00.
2. REF ARCH FOR SINK SIZES.
3. PROVIDE POINT OF USE  

THERMOSTATIC MIXING VALVE 
4. PROVIDE TRAP PRIMER PER 

SPECIFICATION SECTION 22 13 00.
5. COMBINATION UNIT CONTAINING 

BOTH PRIMARY AND OVERFLOW 
DRAINS.

GENERAL NOTES:
A. PROVIDE POINT OF USE 

THERMOSTATIC MIXING VALVES AT 
ALL HOT WATER FIXTURES OTHER 
THAN P-502, PER SPECIFICATION 
SECTION 22 05 23.

B. PROVIDE WATER HAMMER 
ARRESTORS AT ALL FIXTURES PER 
SPECIFICATION SECTION 22 11 00.

C. HEAT TRACE VERTICAL PIPING IN 
EXTERIOR WALL TO WALL 
HYDRANTS. ENGAGE ELECTRICAL 
TO PROVIDE POWER. REFER TO 
SPECIFICATIONS.

REMARKS:
1. REFER ALSO TO SPECIFICATIONS:

A. 22 11 23 FOR DCW & DHW 
PUMPS.

B. 22 13 29 FOR SW PUMPS.
C. 22 14 29 FOR SUMP PUMPS. 
D. 23 09 23 FOR DDC.

2. PROVIDE WITH APPROVED 
ELEVATOR SUMP PUMP CONTROL 
PANEL, OWS (IE 52-OWS-1) SIZED 
FOR THE FULL OIL CAPACITY OF 
THE BOTH HYDRAULIC ELEVATORS

REMARKS:
1. REFER ALSO TO SPECIFICATION 

SECTION 22 34 00
2. PROVIDE WITH BACNET CARD FOR 

COMMUNICATION OF INTERNAL 
STATUS AND ALARMS WITH 
FACILITY BAS. REF MI SHEET 
SERIES.

NOTES:
1. DRAIN LINES: MATCH HW PIPING SPECIFICATION.
2. REFERENCE PP SERIES SHEETS FOR ADDITONAL DISTRIBUTION PPG, RECIRC PUMP/PPG, 

SERVICE & CHECK VALVE LOCATIONS, THERMOSTATIC MIXING VALVE, & MULTIPLE 
HEATER MANIFOLDING REQUIREMENTS.

ROUTE FULL SIZE 
CONDENSATE TO FD W/ 

TRAP & MFR-FURNISHED 
NEUTRALIZER PER MFR 

IOM

T&P VALVE, ROUT 
DISCHARGE FULL 

SIZE TO NEAREST FD

SENSOR FOR RECIRC 
CONTROL; REF  22 11 23

NG SUPPLY; 
REF MECH

MFR APPROVED FLUE MATERIAL & DIA.  
ROUTE TO ROOF WITH WEATHER CAP & 

RAIN COLLAR.  TERMINATE MIN 18" 
VERTICALLY FROM ROOF SURFACE, 24" 
FROM COMBUSTION AIR INTAKES, & 25' 

FROM ENVIRONMENTAL AIR INTAKES.

ET PER 
SCHEDULE 

VACUUM 
BREAKER 
ABOVE 
TANK LEVEL

DCW

DHWR PUMP 
PER SCHEDULE

DHWR

DHW

CONNECT DHWR TO 
DCW SUPPLY OR 
DEDICATED DHWR 
PORT WHERE 
APPLICABLE

GWH PER 
SCHEDULE

TO ADDITIONAL 
GWH(S) PER 
PLANS

FROM ADDITIONAL 
GWH(S) PER PLANS

REMARKS:
1. REFER ALSO TO SPECIFICATION 

SECTION 22 34 00.

GENERAL NOTES

Drawing Title

VA  FORM   08 - 6231

F

CONSULTANTS:

750 W HAMPDEN AVE
SUITE 300
ENGLEWOOD, CO 80110
(720) 550-6307
WWW.VALHALLAENGINEERING.COMDate:Revisions:

10987654321

10987654321

E

D

C

B

A

F

E

D

C

B

A

ARCHITECT/ENGINEERS: STAMP:

Approved: Project Director

Phase Project Title

Location

Issue Date Checked Drawn

Project Number

Drawing Number

Building Number

Number:

C
:\R

ev
it 

20
21

\2
1.

05
_M

E
C

H
-P

LU
M

_R
21

_r
th

or
nb

ru
gh

S
6J

X
V

.rv
t

5/
24

/2
02

3 
5:

54
:5

1 
P

M

PQ601

EQUIPMENT & FIXTURE
SCHEDULES

CONSTRUCT MENTAL HEALTH
OUTPATIENT BLDG 52 ADDITION

2101 ELM STREET N, FARGO, ND 58102

437-316

52

05/26/2023 MB RT

100% BID DOCUMENTS
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CONTRACT DOCUMENTS SUBMISSION
FULLY SPRINKLED

PLUMBING FIXTURE SCHEDULE

MARK DESCRIPTION

DCW
CONNECTION

(NPS)

DHW
CONNECTION

(NPS)

SS
CONNECTION

(NPS)

VENT
CONNECTION

(NPS) REMARKS

FD-E FLOOR DRAIN - -
AS

INDICATED
- 1, 4

P-103 WALL HUNG - JET 1" - 4" 2" 1

P-114 FLOOR MOUNTED - JET, BARIATRIC 1" - 4" 2" 1

P-413 LAVATORY - ROUND 3/4" 3/4" 1 1/2" 1 1/2" 1,2

P-502 MOP SINK 1/2" 1/2" 3" 1 1/2" 1,2

P-528
SINK, CRS, SINGLE COMPARTMENT,

COUNTER MOUNTED
3/4" 3/4" 1 1/2" 1 1/2" 1,2

P-608
ELECTRIC WATER COOLER,

WHEELCHAIR ACCESSIBLE, DUAL
HEIGHT, WALL HUNG, BOTTLE FILLER

3/4" - 1 1/2" 1 1/2" 1

P-708
EMERGENCY EYE AND FACE WASH,

WALL MOUNT
3/4" 3/4" 1-1/2" - 1, 3

P-801
WALL HYDRANT, DETACHABLE

T-HANDLE
1/2" - - - 1

P-804 HOSE BIBB 1/2" - - - 1

RD ROOF DRAIN - -
AS

INDICATED
- 1, 5

PLUMBING PUMP (PP) SCHEDULE

MARK LOCATION
AREA AND/OR BLDG

SERVED SYSTEM PUMP TYPE FLUID GPM
HEAD

(FT WG)

FLUID
TEMP
(°F)

MIN %
EFF

ELECTRICAL/MOTOR DATA

BASIS OF DESIGN OR
APPROVED EQUAL REMARKSHP VAC PH

MAX
RPM CONTROL

52-PP-1 PENTHOUSE BLDG 52 HW RECIR IN-LINE WATER 21 35 140 80 2 208 3 1725 TSTAT & TIMER BELL & GOSSETT PD40 1

52-PP-2 PENTHOUSE BLDG 52 HW RECIR IN-LINE WATER 21 35 140 80 2 208 3 1725 TSTAT & TIMER BELL & GOSSETT PD40 1

52-SP-1 ELEVATOR PIT BLDG 52 SUMP PUMP SUMP PUMP WATER 50 15 N/A N/A 0.5 120 1 3450 SEE REMARKS BOESCH BC SERIES 1, 2

52-SP-2 MECH 102 BLDG 52 SUMP PUMP SUMP PUMP WATER 76 15 N/A N/A 5 208 3 5200 SEE REMARKS BOESCH BC SERIES 1

52-SP-3 MECH 102 BLDG 52 SUMP PUMP SUMP PUMP WATER 76 15 N/A N/A 5 208 3 5200 SEE REMARKS BOESCH BC SERIES 1

GAS WATER HEATER (GWH) SCHEDULE

MARK LOCATION
SYSTEM AND/OR

SERVICE
MIN INPUT

MBH
STORAGE

(GAL)

DESIGN
DHW TEMP

(°F)
MIN EFF

(%)

FUEL
(PRESSURE

IN WC)

ELECTRICAL DATA
BASIS OF DESIGN OR

APPROVED EQUAL REMARKSVAC PH MCA MOCP

52-WH-1 PENTHOUSE
DOMESTIC HOT

WATER
76 50 140 90

NG (3-15"
WH)

120 1 7.5 20 AO SMITH BTX-80 1, 2

52-WH-2 PENTHOUSE
DOMESTIC HOT

WATER
76 50 140 90

NG (3-15"
WH)

120 1 7.5 20 AO SMITH BTX-80 1, 2

NTS

ELEVATOR SUMP PUMP
1

0 100% BID DOCUMENTS 05/26/2023

NTS

FOUNDATION SUMP PUMP
2NTS

GAS WATER HEATER W/ RECIR. PUMP
3

MISCELLANEOUS PLUMBING EQUIPMENT SCHEDULE

MARK DESCRIPTION LOCATION
SYSTEM AND/OR

SERVICE TYPE
VOLUME

(GAL)
FLOW
(GPM)

WPD
(FT WG)

CONNECTION
SIZE
(NPS) ELECTRICAL

BASIS OF DESIGN OR
APPROVED EQUAL REMARKS

52-ET-3
EXPANSION

TANK
PENTHOUSE HOT WATER DIAPHRAGM 8 GAL NA NA 3/4" NA BELL & GOSSETT PTA-20V 1

05/25/2023
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144
OFFICE

145

OFFICE

146

OFFICE

150

OFFICE

151
LOUNGE

115
STAIR A

113
OFFICE

112

OFFICE

110

OFFICE

108

OFFICE

106

OFFICE

105

OFFICE

104

BARIATRIC
OFFICE

118

RR

133
OFFICE

134
OFFICE

137
OFFICE

139
OFFICE

141
OFFICE

143
OFFICE

132
STAIR B

117

VESTIBULE

101

VESTIBULE

102
MECH

107
CORR

135

CORR

114
OFFICE

123
ADMIN

116
ELEV

103

BARIATRIC
RR

142
OFFICE

140
OFFICE

121
WAITING

122
RECEPTION

119

CORR

147

GROUP
THERAPY

129

GROUP
THERAPY

120
WAITING

124

STOR

149

HAC

148

STOR

130

STOR

138
OFFICE

136
OFFICE

127

WORKRM /
STOR

P-502

P-103
P-413

P-608

P-528

P-413

2"
ø

 D
H

W
R

2"
ø

 D
H

W
2"

ø
 D

C
W

1/2"ø DCW

3"ø DCW

3/
4"

ø
 D

C
W

3"ø DCW
2"ø DHW

2"ø DHWR

1/2"ø DCW

2"
ø

 D
H

W

2"ø DHW

2"ø DCW

2"
ø

 D
H

W

2"ø DCW

2"ø DHWR

P-801

P-801

P-801

P-801

3/4"ø DCW

3/
4"

ø
 D

C
W

3/4"ø DCW

FD-E

2"ø DCW

P-114

3"
ø

 D
C

W
3/

4"
ø

 D
C

W

128
ELEC

126

FIRE
PUMP

109

COMM /
EHRM
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a. DOMESTIC WATER 
b. STORM DRAINAGE
c. VENTS

F. HORIZONTAL PIPING FOR THE FOLLOWING SYSTEMS IS UF UNO
a. SANITARY SEWER
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DRAIN WASTE VENT PLAN - LEVEL 1
1

1. SANITARY SEWER TO SITE. REF CU SHEET SERIES FOR CONTINUATION.
PROVIDE 6" GCO FOR SANITARY SEWER DISCHARGE PIPING. REFER TO
SPECIFICATION SECTION 22 13 00.

2. DOWN FROM LEVEL 2.

3. UP TO LEVEL 2

4. PROVIDE SP, OWS, INDIRECT WASTE CONNECTION PER DETAIL ON PQ
SERIES SHEET.

5. STORM WATER TO SITE. REF CU SHEET SERIES FOR CONTINUATION.

6. OVERFLOW STORM WATER TO EXTERIOR LAMBS TONGUE DRAIN. REFER
TO SPECIFICATION SECTION 22 14 00. PROVIDE HEAT TRACE ON LAST 6'-0"
OF PIPE. REFER TO SPECIFICATION SECTION 22 05 33.

7. SUMP PUMPS FOR FOUNDATION DRAIN. OFFSET 52-SP-3 LEVEL SWITCH
VERTICALLY 6" APART FROM 52-SP-2 LEVEL SWITCH. CONNECT SUMP PUMP
OUTLETS TO STORM SEWER MAIN.

8. CONNECT TO PERIMETER FOUNDATION DRAIN.
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A. REFER TO P-001 FOR PLUMBING SYMBOLS, ABBREVIATIONS, AND GENERAL 
NOTES. REFER TO PQ SHEET SERIES FOR EQUIPMENT & FIXTURE 
SCHEDULES.

B. FIELD VERIFY EXISTING CONDITIONS AND REPORT DISCREPANCIES TO THE 
VHA COR BEFORE PROCEEDING WITH WORK.

C. REFER TO GI-SERIES LIFE SAFETY PLANS FOR LEGEND AND DETAILED 
LOCATIONS OF RATED CONSTRUCTION REQUIRING ADDITIONAL MEP 
PENETRATION SEALING MEASURES IN ACCORDANCE WITH THE 
SPECIFICATIONS. IN THE EVENT OF A CONFLICTING OR AMBIGUOUS WALL 
PATTERN SHOWN ON MEP PLANS, RATINGS FROM THE LIFE SAFETY PLAN 
SHALL GOVERN.

D. REFER TO GI SHEET SERIES FOR PROJECT PHASING PLAN AND NARRATIVE.

E. HORIZONTAL PIPING FOR THE FOLLOWING SYSTEMS IS OH UNO
a. DOMESTIC WATER 
b. STORM DRAINAGE
c. VENTS

F. HORIZONTAL PIPING FOR THE FOLLOWING SYSTEMS IS UF UNO
a. SANITARY SEWER
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1. UP TO PENTHOUSE.

2. UP FROM LEVEL 1.

3. UP FROM LEVEL 1. PROVIDE WALL CLEANOUT.

4. DOWN TO LEVEL 1.

5. DOWN FROM ROOF.

6. DOWN FROM PENTHOUSE.
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A. REFER TO P-001 FOR PLUMBING SYMBOLS, ABBREVIATIONS, AND GENERAL 
NOTES. REFER TO PQ SHEET SERIES FOR EQUIPMENT & FIXTURE 
SCHEDULES.

B. FIELD VERIFY EXISTING CONDITIONS AND REPORT DISCREPANCIES TO THE 
VHA COR BEFORE PROCEEDING WITH WORK.

C. REFER TO GI-SERIES LIFE SAFETY PLANS FOR LEGEND AND DETAILED 
LOCATIONS OF RATED CONSTRUCTION REQUIRING ADDITIONAL MEP 
PENETRATION SEALING MEASURES IN ACCORDANCE WITH THE 
SPECIFICATIONS. IN THE EVENT OF A CONFLICTING OR AMBIGUOUS WALL 
PATTERN SHOWN ON MEP PLANS, RATINGS FROM THE LIFE SAFETY PLAN 
SHALL GOVERN.

D. REFER TO GI SHEET SERIES FOR PROJECT PHASING PLAN AND NARRATIVE.

E. HORIZONTAL PIPING FOR THE FOLLOWING SYSTEMS IS OH UNO
a. DOMESTIC WATER 
b. STORM DRAINAGE
c. VENTS

F. HORIZONTAL PIPING FOR THE FOLLOWING SYSTEMS IS UF UNO
a. SANITARY SEWER
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DRAIN WASTE VENT PLAN - PENTHOUSE
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1. UP FROM LEVEL 2.

2. PROVIDE ROOF DRAIN. PROVIDE INSULATION AND HEAT TRACING ON FIRST
6'-0" OF PIPE PER SPECIFICATION 22 14 00, 22 07 11, AND 22 05 33. RE:  ARCH
SHEETS FOR CRICKET/SLOPE.

3. PROVIDE INSULATION AND HEAT TRACING ON FIRST 6'-0" OF PIPE PER
SPECIFICATION 22 14 00, 22 07 11, AND 22 05 33.
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A. REFER TO P-001 FOR PLUMBING SYMBOLS, ABBREVIATIONS, AND GENERAL 
NOTES. REFER TO PQ SHEET SERIES FOR EQUIPMENT & FIXTURE 
SCHEDULES.

B. FIELD VERIFY EXISTING CONDITIONS AND REPORT DISCREPANCIES TO THE 
VHA COR BEFORE PROCEEDING WITH WORK.

C. REFER TO GI-SERIES LIFE SAFETY PLANS FOR LEGEND AND DETAILED 
LOCATIONS OF RATED CONSTRUCTION REQUIRING ADDITIONAL MEP 
PENETRATION SEALING MEASURES IN ACCORDANCE WITH THE 
SPECIFICATIONS. IN THE EVENT OF A CONFLICTING OR AMBIGUOUS WALL 
PATTERN SHOWN ON MEP PLANS, RATINGS FROM THE LIFE SAFETY PLAN 
SHALL GOVERN.

D. REFER TO GI SHEET SERIES FOR PROJECT PHASING PLAN AND NARRATIVE.

E. HORIZONTAL PIPING FOR THE FOLLOWING SYSTEMS IS OH UNO
a. DOMESTIC WATER 
b. STORM DRAINAGE
c. VENTS

F. HORIZONTAL PIPING FOR THE FOLLOWING SYSTEMS IS UF UNO
a. SANITARY SEWER

##KEYNOTES

GENERAL NOTES

Drawing Title

VA  FORM   08 - 6231

F

CONSULTANTS:

750 W HAMPDEN AVE
SUITE 300
ENGLEWOOD, CO 80110
(720) 550-6307
WWW.VALHALLAENGINEERING.COMDate:Revisions:

10987654321

10987654321

E

D

C

B

A

F

E

D

C

B

A

ARCHITECT/ENGINEERS: STAMP:

Approved: Project Director

Phase Project Title

Location

Issue Date Checked Drawn

Project Number

Drawing Number

Building Number

Number:

C
:\R

ev
it 

20
21

\2
1.

05
_M

E
C

H
-P

LU
M

_R
21

_r
th

or
nb

ru
gh

S
6J

X
V

.rv
t

5/
24

/2
02

3 
5:

55
:0

2 
P

M

PW901

DRAIN WASTE VENT RISER
DIAGRAM

CONSTRUCT MENTAL HEALTH
OUTPATIENT BLDG 52 ADDITION

2101 ELM STREET N, FARGO, ND 58102

437-316

52

05/26/2023 MB RL

100% BID DOCUMENTS

VEG 21.05 DWG  137  of  188

CONTRACT DOCUMENTS SUBMISSION
FULLY SPRINKLEDNTS
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1

LEVEL 1

LEVEL 2

PENTHOUSE LEVEL

NTS

STORM RISER DIAGRAM
2

LEVEL 1

LEVEL 2

PENTHOUSE LEVEL

4

1. PROVIDE TWO WAY GCO FOR SANITARY SEWER DISCHARGE PIPING. REFER
TO SPECIFICATION SECTION 22 13 00.

2. PROVIDE FD-E. REFER TO PW SHEET SERIES.

3. SANITARY SEWER TO SITE. REF CU SHEET SERIES FOR CONTINUATION.

4. STORM DRAIN TO SITE. REF CU SHEET SERIES FOR CONTINUATION.

5. STORM DRAIN DISCHARGE FROM SUMP PIT.

2

2

1

3

0 100% BID DOCUMENTS 05/26/2023
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HVAC GENERAL NOTES

A. ALL PIPING AND DUCTS IN FINISHED ROOMS OR SPACES SHALL BE 
CONCEALED IN A FURRED CHASE OR ABOVE THE SUSPENDED CEILING. REF 
SPECIFICATION 23 05 11.

B. THE FIRST FIGURE OF DUCT SIZE INDICATES DIMENSION OF FACE SHOWN 
OR INDICATED. DUCT SIZES ARE NET INSIDE DIMENSIONS. REF 
SPECIFICATION 23 31 00.

C. REFER TO ARCHITECTURAL CEILING PLANS FOR CEILING TYPES IN EACH 
SPACE. MINIMUM 24"X24" ACCESS PANELS ARE REQUIRED IN HARD 
SUSPENDED CEILINGS FOR VALVES, TRAPS, DAMPERS, CLEANOUTS, 
CONTROLS, AND SO FORTH. COORDINATE FINAL LOCATIONS IN THE FIELD 
FOR BEST ACCESS. REF SPECIFICATION 08 31 13.

D. TOTAL STATIC PRESSURE NOTED IN THE SCHEDULES INCLUDES DUCT 
SYSTEM, TERMINAL UNITS, FILTERS, COILS, AND SO FORTH.

E. FOR TYPICAL STEAM AND WATER PIPING CONNECTIONS TO EQUIPMENT, 
SEE EQUIPMENT DETAILS AND RESPECTIVE SPECIFICATIONS.

F. DIFFUSER, REGISTER AND GRILLE SIZES SHOWN ON FLOOR PLANS ARE 
NECK SIZES.

G. WATER PIPE CONNECTIONS TO AIR HEATING AND COOLING COILS SHALL BE 
MADE TO PROVIDE COUNTER FLOW BETWEEN WATER AND AIR.

H. WALL TYPE EXHAUST REGISTERS NOTED AS "BR" ON DRAWINGS ARE TO BE 
INSTALLED WITH BOTTOM ELEVATION OF REGISTER AT 7" ABOVE FINISHED 
FLOOR.

I. ALL PRESSURES LISTED ARE GAGE PRESSURE UNLESS NOTED OTHERWISE.

J. ALL CONTROL SYSTEM EQUIPMENT SHALL BE OPEN SOURCE BAC-NET AND 
SHALL BE COMPATIBLE WITH EXISTING BUILDING MANAGEMENT SYSTEM 
CONTROLS. EXTEND EXISTING CONTROL SYSTEM TO INCLUDE ALL OF THE 
CONTROLS AND SEQUENCES SHOWN. REF SPECIFICATION 23 09 23.

K. COORDINATE EXISTING FIRE SPRINKLER HEADS AND LIGHTS WITH DUCTS 
AND DIFFUSERS.

L. SUBMIT COMPLETE CONSOLIDATED AND COORDINATED SHOP DRAWINGS 
FOR NEW SYSTEMS. DO NOT INSTALL EQUIPMENT FOUNDATIONS, 
EQUIPMENT, OR PIPING UNTIL COORDINATION/SHOP DRAWINGS HAVE BEEN 
APPROVED. REF SPECIFICATION 01 33 23 AND 23 05 11.

M. REFER TO GI SHEET SERIES FOR ADDITIONAL SYMBOLS AND LEGENDS, 
WHERE NOT OTHERWISE DEFINED HERE.

N. PROVIDE A MANUAL VOLUME DAMPER AT EACH DUCT TAKEOFF TO A DUCT 
BRANCH, DIFFUSER, OR GRILLE. REFER TO MK SHEET SERIES.

O. WHERE EXISTING SPRAY-APPLIED FIRE RESISTIVE MATERIAL (SFRM) ON 
BUILDING STRUCTURE IS DISTURBED TO RECEIVE HANGERS, FASTENERS, 
ETC. UNDER THE PROJECT, PATCH WITH APPROVED LISTED HAND-APPLIED 
PATCH PRODUCT TO MAINTAIN FIRE RESISTIVE RATING.

GENERAL NOTES

A. CONTRACTOR SHALL PROVIDE AN INFECTION CONTROL RISK ASSESSMENT 
BARRIER AROUND THE PROJECT AREA CONSISTENT WITH THE 
CONTRACTOR'S PHASING PLAN AS APPROVED BY THE VHA.
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SSHX STEAM TO STEAM HEAT EXCHANGER

SSR SOLID SEPARATOR

SST STAINLESS STEEL

ST STEAM TRAP

SUH STEAM UNIT HEATER

SVS STEAM VENT SILENCER

SWHX STEAM TO WATER HEAT EXCHANGER

SX SECURITY GRILLE

T

T&PCV TEMPERATURE AND PRESSURE CONTROL VALVE

TAB TESTING, ADJUSTING, AND BALANCING

TD TEMPERATURE DIFFERENCE

TDH TOTAL DYNAMIC HEAD

TDS TOTAL DISSOLVED SOLIDS

TG TRANSFER GRILLE

TP TRAP

TR TOP REGISTER

TSP TOTAL STATIC PRESSURE

TSTAT THERMOSTAT

TU TERMINAL UNIT

TWU THRU-WALL UNIT

U

UC UNIT COOLER

UCT UNDERCUT

UF UNDER FLOOR

UG UNDERGROUND

UH UNIT HEATER

UL UNDERWRITERS LABORATORY

UNO UNLESS NOTED OTHERWISE

V

V VALVE

VAC VOLTAGE ALTERNATING CURRENT

VAV VARIABLE AIR VOLUME

VD VOLUME DAMPER (MANUAL OPPOSED BLADE)

VFD VARIABLE FREQUENCY DRIVE

VHA VETERANS HEALTH ADMINISTRATION

VI VIBRATION ISOLATOR

VIV VARIABLE INLET VANES

VP VACUUM PUMP

VPS VARIABLE PRIMARY SYSTEM

VR VACUUM (STEAM CONDENSATE) RETURN

VSD VARIABLE SPEED DRIVE

W

W WASTE

WAG WASTE ANESTHESIA GAS

WB WET BULB

WC WATER COOLED

WCCH WATER COOLED CHILLER

WCCU WATER COOLED CONDENSING UNIT

WCPU WATER COOLED HEAT PUMPS

WF WATER FILTER

WFCV WATER FLOW CONTROL VALVE

WFM WATER FLOWMETER

WFMD WATER FLOW MEASURING DEVICE

WG WATER GAGE

WPD WATER SIDE PRESSURE DROP

X

XP EXPLOSION-PROOF

Y

YR YEAR

NOM NOMINAL

NPLV NON-STANDARD PART LOAD VALUE

NPS NOMINAL PIPE SIZE

NPSH NET POSITIVE SUCTION HEAD

NPSHA NPSH AVAILABLE

NTS NOT TO SCALE

O

OA OUTSIDE AIR

OAG OUTSIDE AIR GRILLE

OAI OUTSIDE AIR INTAKE

OAL OUTSIDE AIR LOUVER

OD OUTER DIAMETER

OFM OIL FLOWMETER

OH OVER HEAD

OR OPERATING ROOM

P

P PUMP

P&ID PROCESS & INSTRUMENTATION DIAGRAM

PC PUMPED CONDENSATE

PCF POUNDS PER CUBIC FOOT

PD PRESSURE DROP

PF PRE-FILTER

PG PRESSURE GAUGE

PGW PROPYLENE GLYCOL-WATER SOLUTION

PH PHASE

PHC PREHEAT COIL

PPM PARTS PER MILLION

PRESS PRESSURE

PRV PRESSURE REGULATING VALVE

PSI POUNDS PER SQUARE INCH

PSIA POUNDS PER SQUARE INCH, ABSOLUTE

PSIG POUNDS PER SQUARE INCH, GAGE

PSS PRIMARY SECONDARY SYSTEM

PSV PRESSURE SAFETY VALVE

PTAC PACKAGED TERMINAL AIR CONDITIONER

Q

QTY QUANTITY

R

RA RETURN AIR

RAD REFRIGERANT AIR DRYER

RAF RADIO FREQUENCY

RAHX ROTARY AIR HEAT EXCHANGER

RAT RETURN AIR TEMPERATURE

RCCH REMOTE CONDENSER CHILLER

RCP RADIANT CEILING PANEL

RD REFRIGERANT DISCHARGE

REA RELIEF AIR

REF REFERENCE OR REFER TO

RF RETURN FAN

RG RETURN GRILLE

RH RELATIVE HUMIDITY

RHC REHEAT COIL

RHG REFRIGERANT HOT GAS

RL REFRIGERANT LIQUID LINE

RLA RUN LOAD AMPERE

RO REVERSE OSMOSIS

RPM REVOLUTIONS PER MINUTE

RR RETURN REGISTER

RS REFRIGERANT SUCTION

RTU ROOFTOP UNIT

RV RELIEF VALVE

S

SA SUPPLY AIR

SAD SOUND ATTENUATING DEVICE

SAT SUPPLY AIR TEMPERATURE

SC SHADING COEFFICIENT

SCFM STANDARD CUBIC FEET PER MINUTE

SCR SILICON CONTROLLED RECTIFIER

SD SMOKE DETECTOR

SD SUPPLY AIR DIFFUSER

SDPR SMOKE DAMPER

SDR SMOKE DAMPER (RETURN)

SDS SMOKE DAMPER (SUPPLY)

SEN SENSIBLE HEAT

SF SUPPLY FAN

SG SUPPLY AIR GRILLE

SH STEAM HUMIDIFIER

SHC STEAM HEATING COIL

SIM SIMILAR

SP STATIC PRESSURE

SP GR SPECIFIC GRAVITY

SPD SUPPLY PROCESS AND DISTRIBUTION

SPRV STEAM PRESSURE REDUCING VALVE

SPS STATIC PRESSURE SENSOR

SQ FT SQUARE FOOT

SQ IN SQUARE INCHES

SR SUPPLY AIR REGISTER

HRD HEAT RECOVERY DEVICE

HRW HEAT RECOVERY WHEEL

HSTAT HUMIDISTAT

HTG HEATING

HTM HUMIDIFIER TERMINAL

HUM HUMIDIFIER UNIT MOUNTED

HVD HOISTWAY VENT DAMPER

HVU HEATING AND VENTILATING UNIT

HW HOT WATER

HWC HOT WATER COIL

HWHC HOT WATER HEATING COIL

HWP HEATING WATER PUMP

HWR HEATING WATER RETURN

HWS HEATING WATER SUPPLY

HWUH HOT WATER UNIT HEATER

HX HEAT EXCHANGER

HZ HERTZ

I

I/O INPUT/OUTPUT

IAQ INDOOR AIR QUALITY

IBT INVERTED BUCKET TRAP

ICU INTENSIVE CARE UNIT

ID INSIDE DIAMETER

IFB INTEGRAL FACE AND BYPASS

IN INCHES

IN HG INCHES OF MERCURY

IN WC INCHES OF WATER COLUMN

IN WG INCHES OF WATER, GAUGE

IN-LB INCH-POUND

IPLV INTEGRATED PART LOAD VALUE

IRH INFRARED HEATER

IS INSECT SCREEN

IU INDUCTION UNIT

IV INLET VANES

K

KW KILOWATT

KWH KILOWATT HOURS

L

LAT LEAVING AIR TEMPERATURE

LAT-DB LEAVING AIR TEMPERATURE DRY BULB

LB POUND

LF LINEAR FOOT (FEET)

LGT LEAVING GLYCOL TEMPERATURE

LH LATENT HEAT

LLHX LIQUID TO LIQUID HEAT EXCHANGER

LPG LIQUID PROPANE GAS

LPR LOW PRESSURE RETURN (STEAM CONDENSATE)

LPS LOW PRESSURE STEAM

LSD LINEAR SLOT DIFFUSER

LTCP LOCAL TEMPERATURE CONTROL PANEL

LVG LEAVING

LVR LOUVER

LWT LEAVING WATER TEMPERATURE

M

MA MIXED AIR

MAT MIXED AIR TEMPERATURE

MAU MAKEUP AIR UNIT

MAV MANUAL AIR VENT

MAX MAXIMUM

MB MIXING BOX

MBH 1000 BTUH

MCA MINIMUM CIRCUIT AMPACITY

MEP MECHANICAL ELECTRICAL PLUMBING

MER MECHANICAL EQUIPMENT ROOM

MERV MINIMUM EFFICIENCY REPORTING VALUE

MFR MANUFACTURER

MH MANHOLE

MIN MINIMUM

MISC MISCELLANEOUS

MOCP MAXIMUM OVERCURRENT PROTECTION

MOV MOTOR OPERATED VALVE

MPR MEDIUM PRESSURE RETURN (STEAM CONDENSATE)

MPS MEDIUM PRESSURE STEAM

MRI MAGNETIC RESONANCE IMAGING UNIT

MTD MEAN TEMPERATURE DIFFERENCE

MUA MAKEUP AIR

MV MECHANICAL VENT

MVD MANUAL VOLUME DAMPER

MZ MULTI-ZONE

N

NA NOT APPLICABLE

NC NOISE CRITERIA

NC NORMALLY CLOSED

NG NATURAL GAS

NGFM NATURAL GAS FLOW METER

NO NORMALLY OPEN

NOAA NATIONAL OCEANIC & ATMOSPHERIC ADMINISTRATION

DN DOWN

DP DEW POINT TEMPERATURE

DP DIFFERENTIAL PRESSURE

DPS DIFFERENTIAL PRESSURE SENSOR

DX DIRECT EXPANSION

DXCC DIRECT EXPANSION COOLING COIL

E

E EXISTING

EA EXHAUST AIR

EAT ENTERING AIR TEMPERATURE

EAT-DB ENTERING AIR TEMPERATURE DRY BULB

EC ELECTRONICALLY COMMUTATED

ECC ENGINEERING CONTROL CENTER

ECM ELECTRONICALLY COMMUTATED MOTOR

ECU EVAPORATIVE CONDENSER UNIT

EDH ELECTRIC DUCT HEATER

EER ENERGY EFFICIENCY RATIO

EF EXHAUST FAN

EFF EFFICIENCY

EG EXHAUST GRILLE

EGS EMERGENCY GAS SHUTOFF

EH EXHAUST HOOD

EJ EXPANSION JOINT

EMD END OF MAIN DRIP (STEAM)

ENT ENTERING

ER EXHAUST REGISTER

ERC ELECTRIC REHEAT COIL

ERP ELECTRIC RADIANT PANEL

ERW ENERGY RECOVERY WHEEL

ESP EXTERNAL STATIC PRESSURE

ET EXPANSION TANK

ETO ETHYLENE OXIDE

EUH ELECTRIC UNIT HEATER

EWC EVAPORATIVE WATER COOLER

EWT ENTERING WATER TEMPERATURE

F

F FAHRENHEIT

F&T FLOAT AND THERMOSTATIC

F/S FIRE SMOKE DAMPER

FA FREE AREA

FC FLEXIBLE CONNECTION

FCU FAN COIL UNIT (4 PIPE)

FCUC FAN COIL UNIT COOLING ONLY

FCUH FAN COIL UNIT HEATING ONLY

FD FLOOR DRAIN

FD FIRE DAMPER

FF FINAL FILTER

FHX FLUE GAS/FEEDWATER HEAT EXCHANGER

FM FLOW METER

FOHX FUEL OIL HEAT EXCHANGER

FOP FUEL OIL PUMP

FOT FUEL OIL TANK

FPM FEET PER MINUTE

FPS FEET PER SECOND

FPTU FAN POWERED TERMINAL UNIT

FR FLOOR REGISTER

FRP FIBER REINFORCED POLYESTER

FS FLOW SWITCH

FSTAT FREEZESTAT

FT FEET

FT WG FEET WATER GAUGE

FT-LB FOOT-POUND

FTF FILTER FEEDER

FTR FINNED TUBE RADIATION

FV FACE VELOCITY

G

GA GAUGE

GAL GALLONS

GF GLYCOL FEEDER

GH GRAVITY HOOD

GHW GLYCOL HEATING WATER

GPD GALLONS PER DAY

GPH GALLONS PER HOUR

GPM GALLONS PER MINUTE

GPR GAS PRESSURE REGULATOR

GS GALVANIZED STEEL

GWB GYPSUM WALL BOARD

H

H HUMIDIFIER

HAC HOUSEKEEPING AID CLOSET

HB HOSE BIBB

HC HEATING COIL

HD HEAD

HOA HAND/OFF/AUTOMATIC

HP HEAT PUMP

HP HORSEPOWER

HPDT HIGH PRESSURE DRIP TRAP

HPR HIGH PRESSURE RETURN (STEAM CONDENSATE)

HPS HIGH PRESSURE SUPPLY (STEAM)

HR HOUR

HRC HEAT RECOVERY COIL

A

A/E ARCHITECT / ENGINEER

AAV AUTOMATIC AIR VENT

ACCH AIR COOLED CHILLER

ACCU AIR-COOLED CONDENSING UNIT

ACD AUTOMATIC CONTROL DAMPER, MODULATING

ACD-TP AUTOMATIC CONTROL DAMPER, TWO POSITION

ACU AIR CONDITIONING UNIT

AD ACCESS DOOR

AF AFTER FILTER

AFCV AIR FLOW CONTROL VALVE

AFF ABOVE FINISHED FLOOR

AFMD AIR FLOW MEASURING DEVICE

AHU AIR HANDLING UNIT

AMP AMPERE

AP ACCESS PANEL

APD AIR PRESSURE DROP

ARI AIR CONDITIONING AND REFRIGERATION INSTITUTE

AS AIR SEPARATOR

ASHRAE AMERICAN SOCIETY OF HEATING, REFRIGERATION, AND
AIR CONDITIONING ENGINEERS

ASME AMERICAN SOCIETY OF MECHANICAL ENGINEERS

B

B BOILER

BAS BUILDING AUTOMATION SYSTEM

BASC BUILDING AUTOMATION SYSTEM CONTRACTOR

BD BUTTERFLY DAMPER

BDD BACKDRAFT DAMPER

BDR BASE BOARD RADIATOR

BFP BACKFLOW PREVENTER

BFT BOILER PLANT FIRE TUBE

BG BOTTOM GRILLE

BHP BRAKE HORSEPOWER

BHW HOT WATER HEATING BOILER

BHX BOILER BLOWDOWN HEAT EXCHANGER

BLDG BUILDING

BOD BASIS OF DESIGN

BR BOTTOM REGISTER

BSC BIOLOGICAL SAFETY CABINETS

BT BLOWOFF TANK

BTC BLOWOFF TANK CONTROL VALVE

BTU BRITISH THERMAL UNIT

BTUH BRITISH THERMAL UNIT PER HOUR

BWT BOILER PLANT WATER TUBE

C

CAP CAPACITY

CC COOLING COIL

CCD COOLING COIL CONDENSATE DRAIN

CD CONDENSATE DRAIN

CENT CENTRIFUGAL

CFH CUBIC FEET PER HOUR

CFM CUBIC FEET PER MINUTE

CFP CHEMICAL FEED PUMP

CFT CUBIC FEET

CG CEILING GRILLE

CH CHILLER

CHP CHILLED WATER PUMP

CHR CHILLED WATER RETURN

CHS CHILLED WATER SUPPLY

CI CAST IRON

CKT CIRCUIT

CLG COOLING

CM CARBON MONOXIDE

CO2 CARBON DIOXIDE

COMP COMPRESSOR UNIT

COP COEFFICIENT OF PERFORMANCE

CP CONDENSATE PUMP

CS CONDENSATE STORAGE TANK

CSG CLEAN STEAM GENERATOR

CT COOLING TOWER

CTRL CONTROL

CU CONDENSING UNIT

CUH CABINET UNIT HEATER

CV CONSTANT VOLUME

CV CONTROL VALVE

CWCC CHILLED WATER COOLING COIL

CWP CONDENSER WATER PUMP

CWR CONDENSER WATER RETURN (TO COOLING TOWER)

CWS CONDENSER WATER SUPPLY (FROM COOLING TOWER)

D

D DAMPER

DB DECIBEL

DBT DRY BULB TEMPERATURE

DCW DOMESTIC COLD WATER

DDC DIRECT DIGITAL CONTROLS

DEG DEGREES

DEMO DEMOLISH

DF DIFFUSER

DI DEIONIZED WATER

DIA DIAMETER

MECHANICAL ABBREVIATIONS
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TT

M

MT

PT

TT

FT

IT

CT

SD

PDT

TSL

HS

M

LC

LT

PDS

TSH

EPT

AT
CO2

AT
CO

AT
OC

BASCP

VFD

PSH

PSL

26-SF 3

26-TU-1-1

2

H4

H7

A

BDD

FD

N

21

1/24

F/S DPR

~
~

AV

MV

RH

SCH

SH

TH

PS

RC

WB

CSH

SS

VR

CTPS

CTPD

FWPS

FWPD

CF

FWS

BWS

CBD

BO

TC

A

OFL

HW

SW

CW

FOR

FOS

LPG(I)

NG(I)

NG

HPS

HPR

MPS

MPR

LPS

LPR

PC

HWS

HWR

GHS

GHR

V

SWS

SWR

CWR

CHR

GCR

RL

RS

RHG

CWS

CHS

GCS

MW

D

GRR

GRS

MB

~
~

DN

DN

UP

UP

D

R

DNUP

FC

10x8

M

DETAIL NUMBER

DRAWING NUMBER WHERE SHOWN

SECTION LETTER

TYPICAL UNIT NUMBER

BUILDING NUMBER WHERE EQUIPMENT IS LOCATED.

SUPPLY FAN NUMBER 3 IN BUILDING NUMBER 26

EQUIPMENT ABBREVIATION (EG SUPPLY FAN)

ITEM NUMBER (TERMINAL UNIT NUMBER 1)

ITEM (TERMINAL UNIT SHOWN)

SERVED BY AIR HANDLER UNIT NUMBER 1

DRAWING NUMBER WHERE DRAWN

BUILDING NUMBER WHERE EQUIPMENT IS LOCATED

*   TYPE NUMBERS REFER TO MANUFACTURER'S STANDARDIZATION SOCIETY STANDARD PRACTICE SP-58

TEST PLUG (PRESSURE/TEMPERATURE)

AUTOMATIC AIR VENT

MANUAL AIR VENT

QUICK-COUPLE HOSE CONNECTOR

CONNECT TO EXISTING

LIMIT OF DEMOLITION

AIR SEPARATOR

TERMINAL UNIT

DOUBLE DUCT MIXING BOX

FAN POWERED VARIABLE VOLUME

TERMINAL UNIT WITH HEATING COIL

EXISTING DUCT TO BE REMOVED

LOUVER (LOUVER SPECIFIED IN ARCHITECTURAL SECTION)

FLEXIBLE DUCTWORK (INSULATED)

DUCT WITH SOUND LINING

MANUAL VOLUME DAMPER

FIRE DAMPER

BACK DRAFT DAMPER

COMBINATION FIRE/SMOKE DAMPER

AUTOMATIC CONTROL DAMPER

2'x2' RADIANT CEILING PANEL

2'x4' RADIANT CEILING PANEL

SUPPLY DUCT (UP & DOWN)

EXHAUST DUCT (UP & DOWN)

RETURN DUCT (UP & DOWN)

ROUND AND SQUARE 4-WAY CEILING DIFFUSERS

SQUARE 3-WAY CEILING DIFFUSERS

SQUARE 2-WAY CEILING DIFFUSERS

SQUARE 1-WAY CEILING DIFFUSERS

LINEAR SLOT DIFFUSER

SUPPLY TOP REGISTER OR GRILLE (WALL TYPE)

EXHAUST OR RETURN CEILING 
REGISTER OR GRILLE

EXHAUST OR RETURN BOTTOM 
REGISTER OR GRILLE (WALL TYPE)

EXHAUST OR RETURN REGISTER 
OR TOP GRILLE (WALL TYPE)

VANED ELBOW & AIR SPLIT TYPE DUCT TAKE-OFF

CONNECT NEW DUCT TO EXISTING DUCT

INCLINED RISE, IN DIRECTION OF AIR FLOW

INCLINED DROP, IN DIRECTION OF AIR FLOW

LIMIT OF DEMOLITION

FLEXIBLE CONNECTION, EQUIPMENT, 
VIBRATION, OR SEISMIC

VANED ELBOW (PROVIDE ALL SQUARE OR

RECTANGULAR ELBOWS WITH VANES EVEN IF

SYMBOL IS MISSING)

VANED ELBOW (SHORT RADIUS)

STANDARD RADIUS ELBOW (LONG RADIUS)

NEW DUCT (INSIDE DIMENSIONS):  
WIDTH x DEPTH (RECTANGULAR)
WIDTH / DEPTH (FLAT OVAL)
DIAMETER Ø (ROUND)

EXISTING DUCT TO REMAIN

GENERIC VALVE (REF SPEC FOR TYPE)

GLOBE VALVE

3/4" HOSE ADAPTER

CHECK VALVE

WYE STRAINER (WITH BALL VALVE & HOSE CONNECTION)

FLEXIBLE PIPE CONNECTOR

ANGLE GLOBE VALVE

BUTTERFLY VALVE

BALL VALVE

CONTROL VALVE

CONTROL BUTTERFLY VALVE

THREE-WAY CONTROL VALVE

PRESSURE REGULATING (IE REDUCING) VALVE

PRESSURE SAFETY VALVE / RELIEF VALVE

WATER FLOW BALANCE VALVE

GATE VALVE WITH GLOBE-VALVED BYPASS

PLUG VALVE

CONTROL VALVE (CV) - FLOAT-OPERATED

WATER LEVEL CONTROLLER

FLOW METER

ROOM THERMOSTAT/TRANSMITTER - WALL MOUNT

ROOM HUMIDISTAT (MOISTURE)/TRANSMITTER -
WALL MOUNT

TEMPERATURE TRANSMITTER

TEMPERATURE TRANSMITTER, AVERAGING ELEMENT

MOISTURE (HUMIDITY) TRANSMITTER

PRESSURE TRANSMITTER

FLOW TRANSMITTER

CURRENT TRANSMITTER

CONDUCTIVITY TRANSMITTER

SMOKE DETECTOR

PRESSURE DIFFERENTIAL TRANSMITTER

PRESSURE DIFFERENTIAL SWITCH

HAND SWITCH (HAND-OFF-AUTO SWITCH)

VALVE OR DAMPER ACTUATOR

TEMPERATURE SWITCH, LOW (FREEZESTAT)

TEMPERATURE SWITCH, HIGH (FREEZESTAT)

LEVEL CONTROLLER

LEVEL TRANSMITTER

PRESSURE SWITCH HIGH

PRESSURE SWITCH LOW

ELECTRONIC TO PNEUMATIC TRANSDUCER

CARBON DIOXIDE TRANSMITTER

CARBON MONOXIDE TRANSMITTER

OCCUPANCY SENSOR

BAS CONTROL PANEL*

VARIABLE SPEED MOTOR CONTROLLER

CONTROLS SYMBOLS

DRAWING SYMBOLS

DUCTWORK SYMBOLS GENERAL PIPING SYMBOLSHVAC PIPING SYMBOLSDUCT ACCESSORY SYMBOLS

AIR TERMINAL SYMBOLS

VALVE SYMBOLS

FLOOR-SUPPORTED PIPE STAND

RISER CLAMP (TYPE 42)*

WALL BRACKET (TYPE 31, 32, 33)*

CONSTANT SUPPORT HANGER (TYPE 54, 55, 56)*

SLIDING SUPPORTS (TYPE 35)*

TRAPEZE HANGER (PROVIDE U-BOLT PIPE ATTACHMENT 
TO TRAPEZE EXCEPT WHERE RH ARE INDICATED)

HOT WATER

ROLLER-TYPE HANGER

VARIABLE SPRING-TYPE HANGER (TYPE 51)*

SPRING CUSHION-TYPE HANGER (TYPE 48 OR 49)*

CLEVIS-TYPE HANGER

HIGH PRESSURE STEAM (60 PSIG AND ABOVE)

HIGH PRESSURE STEAM CONDENSATE RETURN

MEDIUM PRESSURE STEAM (16 PSIG THRU 59 PSIG)

MEDIUM PRESSURE STEAM CONDENSATE RETURN

LOW PRESSURE STEAM (15 PSIG AND BELOW)

LOW PRESSURE STEAM CONDENSATE RETURN

CONDENSATE PUMP DISCHARGE

HEATING WATER SUPPLY

HEATING WATER RETURN

GLYCOL-WATER HEATING SUPPLY

GLYCOL-WATER HEATING RETURN

SOLAR WATER SUPPLY

SOLAR WATER RETURN

REFRIGERANT LIQUID

REFRIGERANT SUCTION

REFRIGERANT HOT GAS

CONDENSER WATER SUPPLY (FROM TOWER)

CONDENSER WATER RETURN (TO TOWER)

CHILLED WATER SUPPLY

CHILLED WATER RETURN

GLYCOL-WATER CHILLED SUPPLY

GLYCOL-WATER CHILLED RETURN

MAKE-UP WATER

DRAIN LINE

VENT LINE

GLYCOL-WATER RUN AROUND SUPPLY

GLYCOL-WATER RUN AROUND RETURN

FEEDWATER PUMP DISCHARGE

FEEDWATER PUMP SUCTION

CONDENSATE TRANSFER PUMP DISCHARGE

CONDENSATE TRANSFER PUMP SUCTION

VACUUM CONDENSATE RETURN

TUBE CLEANER WATER SUPPLY

BOILER BLOWOFF

CONTINUOUS BLOWDOWN

BOILER WATER SAMPLE

FEEDWATER SAMPLE (FROM DEAERATOR)

CHEMICAL FEED

OVERFLOW

COMPRESSED AIR

NATURAL GAS MAIN FUEL

NATURAL GAS IGNITER FUEL

LIQUEFIED PETROLEUM GAS IGNITER FUEL

FUEL OIL SUPPLY

FUEL OIL RETURN

COLD WATER (CITY WATER)

SOFTENED WATER

THERMOMETER

PRESSURE GAGE

FLOW ELEMENT

REFRIGERANT SIGHT GLASS

THERMOSTATIC TRAP SET INCLUDING 
PIPING ACCESSORIES SEE DETAIL

FLOAT & THERMOSTATIC TRAP SET 
INCLUDING PIPING ACCESSORIES SEE DETAIL

INVERTED BUCKET TRAP SET INCLUDING 
PIPING ACCESSORIES SEE DETAIL

DIRECTION OF PIPE PITCH (DOWN)

DIRECTION OF FLOW

ANCHOR

REDUCER OR INCREASER

ECCENTRIC REDUCER

TOP CONNECTION, 45° OR 90°

BOTTOM CONNECTION, 45° OR 90°

SIDE CONNECTION

CAPPED OUTLET

RISE OR DROP IN PIPE

UNION

PIPE UP

PIPE DOWN

POINT OF CHANGE IN DUCT CONSTRUCTION BY STATIC 
PRESSURE CLASS. THE NUMBER ASSIGNS PRESSURE 
CLASS (IN OF WATER) WHICH WILL ACCOMMODATE 
MAXIMUM OPERATING PRESSURE IN THE DUCT 
SUBSECTION. THE SYMBOL CONTINUES THE 
ASSIGNMENT UNTIL THE DUCT TERMINATES OR
ANOTHER SYMBOL APPEARS. A "N" SUPERSCRIPT 
INDICATES NEGATIVE PRESSURE.

LC

FE

NEW EQUIPMENT (SHAPE VARIES, REF: SYMBOLS, TAGS, 
& NOTES. SCHEDULED ITEMS ARE NEW UNO)

(E) EXISTING COMPONENT

(X) DEMOLISHED COMPONENT

PIPE TO BE DEMOLISHED

DUCT OR EQUIPMENT TO BE DEMOLISHED

MS MOISTURE (HUMIDITY) SWITCH

FSH FLOW SWITCH HYDRONIC

DS DOOR SWITCH

PR PILOT RELAY

MOTOR STARTER

WELDED STAINLESS STEEL DUCT
WRAP ENTIRE LENGTH IN 2-HR FLEXIBLE SHAFT WRAP

AIR DEVICE MARK
AIR DEVICE CFM1,200

SD-1

GUIDE

WM WATER FLOW METER

SENSOR WELL / O-LET

NEW PIPING

EXISTING PIPING

MV MECHANICAL VENT LINE

CD CONDENSATE DRAIN LINE

AFMD AIR FLOW MEASUREMENT DEVICE

PUMP TRAP SET INCLUDING PIPING 
ACCESSORIES SEE DETAIL

SUPPLY

RETURN45°

45°

MANUAL SPLITTER DAMPER

STANDARD BRANCH SUPPLY OR 
RETURN, NO SPLITTER (45° TAP)

DUCT-MOUNTED COIL (HOT WATER 
OR STEAM COIL)

DUCT-MOUNTED COIL (ELECTRIC)

SDPR

SMOKE DAMPER

DUCT SMOKE DETECTOR, UL268A, PROVIDE PER 
NFPA 90A AND SPECIFICATION 28 31 00. 
COORDINATE WITH FA CONTRACTOR.

SD

*   CONTROL PANELS, WHERE INDICATED ON PLANS, ARE INTENDED FOR 
GENERAL PRELIMINARY COORDINATION ONLY. PROVIDE FINAL 
CONTROLLER & PANEL TYPES, QUANTITIES, & ASSOCIATED UTILITIES 
(EG POWER & DATA) TO ACHIEVE MI SHEET SERIES REQUIREMENTS IN 
ACCORDANCE WITH SPECIFICATION 23 09 23. SUBMIT COORDINATED 
SHOP DRAWINGS INDICATING PROPOSED FINAL PANEL LOCATIONS FOR 
VHA COR REVIEW AND APPROVAL.
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A. FOR ALL SCHEDULED EQUIPMENT, PROVIDE BASIS OF DESIGN OR APPROVED 
EQUAL. REFER TO SPECIFICATIONS 01 33 23 AND 23 05 11 FOR FURTHER 
REQUIREMENTS.

B. SELECT EQUIPMENT FOR SCHEDULED PERFORMANCE AT 893 FT ELEVATION.

REMARKS:
1. REFER ALSO TO SPECIFICATION 

SECTIONS 23 73 00 AND 23 74 13.

REMARKS:
1. REFER ALSO TO SPECIFICATION 

SECTION 23 36 00.
2. PROVIDE WITH FACTORY SOUND 

ATTENUATOR.

REMARKS:
1. REFER ALSO TO SPECIFICATION 

SECTION 23 34 00.
2. PROVIDE WITH FACTORY MOTOR 

STARTER CONFORMING TO 26 29 11.

REMARKS:
1. REFER ALSO TO SPECIFICATION 

SECTION 23 37 00.
2. MATCH RUN-OUT TO NECK SIZE 

UNLESS OTHERWISE TAGGED.
3. BLACK SHADED CELLS INDICATE 

NECK SIZES NOT APPLICABLE TO 
GIVEN AIR DEVICE.

REMARKS:
1. REFER ALSO TO SPECIFICATION 

SECTION 23 34 00.
2. FAN ARRAY SHALL ACHIEVE 

PERFORMANCE AS SCHEDULED 
WITH ONE FAN OUT OF OPERATION.

REMARKS:
1. REFER ALSO TO SPECIFICATION 

SECTION 23 82 16.

REMARKS:
1. REFER ALSO TO SPECIFICATION 

SECTION 23 40 00.

REMARKS:
1. REFER ALSO TO SPECIFICATION 

SECTION 23 22 13.

REMARKS:
1. REFER ALSO TO SPECIFICATION 

SECTION 23 22 13.

REMARKS:
1. REFER ALSO TO SPECIFICATION 08 

90 00 SECTION .
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EQUIPMENT SCHEDULES CONSTRUCT MENTAL HEALTH

OUTPATIENT BLDG 52 ADDITION

2101 ELM STREET N, FARGO, ND 58102

437-316

52

05/26/2023 MB RT

100% BID DOCUMENTS

VEG 21.05 DWG  140  of  188

CONTRACT DOCUMENTS SUBMISSION
FULLY SPRINKLED

TERMINAL UNIT (TU) SCHEDULE

MARK TYPE
MAX
CFM

MIN
CFM

MAX
TOTAL

APD
(IN WG)

REHEAT COIL
SINGLE POINT
ELECTRICAL

BOD MFR
AND MODEL REMARKSSOURCE

HTG
CFM

EAT
(°F)

LAT
(°F) MBH

EWT
(°F) GPM

WPD
(FT WG) VAC PH

MAX
LOAD

52-TU-01 SINGLE DUCT 490 410 1 50% PGW 490 55 88.6 15.2 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-02 SINGLE DUCT 400 140 1 50% PGW 360 55 91.6 14.2 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-03 SINGLE DUCT 640 490 1 50% PGW 490 55 95.9 16.3 160 1.6 0.39 24 1 15 VA TITUS DESV 1, 2

52-TU-04 SINGLE DUCT 100 0 1 50% PGW 10 55 94 13.5 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-05 SINGLE DUCT 380 160 1 50% PGW 320 55 94 13.5 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-06 SINGLE DUCT 380 160 1 50% PGW 320 55 94 13.5 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-07 NOT USED - - - - - - - - - - - - - - - -

52-TU-08 SINGLE DUCT 340 140 1 50% PGW 310 55 94.7 13.3 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-09 SINGLE DUCT 630 250 1 50% PGW 630 55 85.3 20.6 160 1.6 0.39 24 1 15 VA TITUS DESV 1, 2

52-TU-10 SINGLE DUCT 680 90 1 50% PGW 150 55 87.7 5.3 160 1.2 0.58 24 1 15 VA TITUS DESV 1, 2

52-TU-11 SINGLE DUCT 190 150 1 50% PGW 150 55 86.4 5.1 160 0.8 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-12 SINGLE DUCT 350 310 1 50% PGW 310 55 94.7 13.3 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-13 SINGLE DUCT 390 140 1 50% PGW 340 55 92.8 13.9 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-14 SINGLE DUCT 890 340 1 50% PGW 340 55 101.2 14.4 160 1.6 0.39 24 1 15 VA TITUS DESV 1, 2

52-TU-15 SINGLE DUCT 180 160 1 50% PGW 160 55 85.3 5.2 160 0.8 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-16 SINGLE DUCT 310 140 1 50% PGW 300 55 95.3 13.1 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-17 SINGLE DUCT 180 160 1 50% PGW 160 55 85.3 5.2 160 0.8 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-18 SINGLE DUCT 310 140 1 50% PGW 300 55 95.3 13.1 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-19 SINGLE DUCT 430 430 1 50% PGW 430 55 88.1 15.4 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-20 SINGLE DUCT 420 160 1 50% PGW 360 55 91.6 14.2 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-21 SINGLE DUCT 360 160 1 50% PGW 240 55 100 11.7 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-22 SINGLE DUCT 350 310 1 50% PGW 310 55 94.7 13.3 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-23 SINGLE DUCT 470 150 1 50% PGW 170 55 85 5.5 160 0.9 0.4 24 1 15 VA TITUS DESV 1, 2

52-TU-24 SINGLE DUCT 530 510 1 50% PGW 510 55 86.4 15.9 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-25 SINGLE DUCT 510 210 1 50% PGW 370 55 95.9 16.3 160 1.6 0.39 24 1 15 VA TITUS DESV 1, 2

52-TU-26 SINGLE DUCT 380 260 1 50% PGW 260 55 95.3 13.1 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-27 SINGLE DUCT 100 0 1 50% PGW 10 55 93.3 4.1 160 0.8 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-28 SINGLE DUCT 330 160 1 50% PGW 260 55 98.3 12.2 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-29 SINGLE DUCT 330 160 1 50% PGW 260 55 98.3 12.2 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-30 SINGLE DUCT 590 250 1 50% PGW 250 55 100.4 14.7 160 1.6 0.39 24 1 15 VA TITUS DESV 1, 2

52-TU-31 SINGLE DUCT 360 140 1 50% PGW 260 55 98.3 12.2 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-32 SINGLE DUCT 940 710 1 50% PGW 710 55 94.3 17 160 2.4 0.39 24 1 15 VA TITUS DESV 1, 2

52-TU-33 SINGLE DUCT 370 170 1 50% PGW 170 55 85.3 5.2 160 0.8 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-34 SINGLE DUCT 140 130 1 50% PGW 130 55 88.8 4.7 160 0.8 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-35 SINGLE DUCT 690 180 1 50% PGW 200 55 105 10.3 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-36 SINGLE DUCT 100 80 1 50% PGW 80 55 86.4 5.1 160 0.8 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-37 SINGLE DUCT 180 140 1 50% PGW 140 55 88.8 4.7 160 0.8 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-38 SINGLE DUCT 350 140 1 50% PGW 280 55 96.8 12.6 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-39 SINGLE DUCT 990 390 1 50% PGW 390 55 100.4 14.7 160 1.6 0.39 24 1 15 VA TITUS DESV 1, 2

52-TU-40 SINGLE DUCT 280 160 1 50% PGW 250 55 99.2 11.9 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-41 SINGLE DUCT 40 40 1 50% PGW 40 55 87.5 4.9 160 0.8 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-42 SINGLE DUCT 280 160 1 50% PGW 240 55 100 11.7 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-43 SINGLE DUCT 270 210 1 50% PGW 210 55 87.5 4.9 160 0.8 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-44 SINGLE DUCT 460 460 1 50% PGW 460 55 86.8 15.8 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-45 SINGLE DUCT 360 140 1 50% PGW 170 55 87.2 5.9 160 1.9 1.53 24 1 15 VA TITUS DESV 1, 2

52-TU-46 SINGLE DUCT 540 210 1 50% PGW 300 55 100.4 14.7 160 1.6 0.39 24 1 15 VA TITUS DESV 1, 2

52-TU-47 SINGLE DUCT 330 310 1 50% PGW 310 55 94.7 13.3 160 1.6 0.3 24 1 15 VA TITUS DESV 1, 2

52-TU-48 SINGLE DUCT 1160 830 1 50% PGW 1160 55 95 42.1 160 2.8 0.3 24 1 15 VA TITUS DESV 1, 2

EXHAUST FAN (EF) SCHEDULE

MARK LOCATION AREA SERVED
AIRFLOW

(CFM)
ESP

(IN WG)

FAN MOTOR
BAS

CONTROLS
BOD MFR AND MODEL REMARKS

TYPE DRIVE
ELECTRICAL SPEED

CONTROLHP VAC Φ MCA MOCP

52-EF-01 PENTHOUSE BLDG 52 2450 2 IN-LINE DIRECT 2 208 3 9.8 15 CV MI703
GREENHECK
SQ-160-VG

1, 2

AIR DEVICE SCHEDULE

MARK TYPE DESCRIPTION MOUNTING
PANEL /

FRAME SIZE

NECK SIZE MAX CFM

MAX NC MAX APD
BOD MFR AND

MODEL
MATERIAL REMARKS6"Ø

6"X6"
8"Ø

8"X8"
10"Ø

10"X10"
12"Ø

12"X12"
14"Ø

14"X14"

E1-A EGG CRATE GRILLE
SURFACE /

LAY-IN
24" x 24" 100 CFM 225 CFM 350 CFM 525 CFM 725 CFM 13 0.1 TITUS 50F / 50R ALUM / STEEL 1, 2, 3

E3-A PERFORATED FACE TYPE
SURFACE /

LAY-IN
24" x 24" 150 CFM 250 CFM 400 CFM 600 CFM -1 CFM 25 0.1 TITUS PAR ALUM / STEEL 1, 2, 3

E3-B PERFORATED FACE TYPE
SURFACE /

LAY-IN
12" x 12" 100 CFM 280 CFM -1 CFM -1 CFM -1 CFM 25 0.1 TITUS PAR ALUM / STEEL 1, 2, 3

R1-A EGG CRATE GRILLE
SURFACE /

LAY-IN
24" x 24" 100 CFM 225 CFM 350 CFM 525 CFM 725 CFM 13 0.1 TITUS 50F / 50R ALUM / STEEL 1, 2, 3

R3-B PERFORATED FACE TYPE
SURFACE /

LAY-IN
12" x 12" 100 CFM 280 CFM -1 CFM -1 CFM -1 CFM 25 0.1 TITUS PAR ALUM / STEEL 1, 2, 3

S1-B
SQUARE, CONE LOUVER,

FULLY ADJUSTABLE
PATTERN

SURFACE /
LAY-IN

24" x 24" 145 CFM 200 CFM 325 CFM 450 CFM 640 CFM 22 0.1 TITUS TMS ALUM / STEEL 1, 2, 3

S1-D
SQUARE, CONE LOUVER,

FULLY ADJUSTABLE
PATTERN

SURFACE /
LAY-IN

12" x 12" 135 CFM 200 CFM -1 CFM -1 CFM -1 CFM 17 0.1 TITUS TMS ALUM / STEEL 1, 2, 3

S3-A PERFORATED FACE TYPE
SURFACE /

LAY-IN
12" x 12" 150 CFM 250 CFM 350 CFM 470 CFM -1 CFM 25 0.1 TITUS PAS ALUM / STEEL 1, 2, 3

S6-A SUPPLY REGISTER SIDEWALL 12" x 8" 100 CFM 200 CFM 350 CFM 525 CFM 730 CFM 25 0.1 TITUS 300FL ALUM / STEEL 1, 2, 3

AIR HANDLING UNIT (AHU) SCHEDULE

MARK LOCATION
AREA AND/OR
BLDG SERVED

SUPPLY
AIRFLOW

(CFM)

OUTSIDE
AIRFLOW

(CFM)

SUPPLY
FAN

RETURN
FAN

EXHAUST
FAN

PRE-
FILTER

AFTER-
FILTER

HEAT
RECOVERY

PREHEAT
COIL

COOLING
COIL

HUMIDIFIER
OVERALL
HEIGHT

OVERALL
LENGTH

OVERALL
WIDTH

SINGLE POINT POWER
BASIS OF DESIGN REMARKS

VAC PH MCA MOCP

52-AHU-1 PENTHOUSE BLDG 52 21930 5300 52-SF-1 52-RF-1 - 52-PF-1/52-PF-2 52-AF-1 - 52-PH-1 52-CC-1 52-H-1 12'-6" 28'-6" 9'-0" 208 3 197.4 300A TRANE PSCA-1 1

AHU SUPPLY FAN SCHEDULE

MARK
TOTAL

AIRFLOW
(CFM)

ESP
(IN WG)

TYPE
FAN
QTY

VFD

ELECTRICAL DATA (TOTAL ARRAY UNO)

REMARKSMOTOR HP
(EACH)

VAC PH MCA MOCP

52-SF-1 21930 3.0 DIRECT DRIVE PLENUM 4 YES 7.5 208 3 - - 1, 2

AHU COOLING COIL SCHEDULE

MARK
AIRFLOW

(CFM)
MAX FV
(FPM)

APD
(IN WG)

EAT-DB
(°F)

EAT-WB
(°F)

LAT-DB
(°F)

LAT-WB
(°F)

SEN MBH
TOTAL
MBH

CHILLED WATER (CHW)

REMARKSGLYCOL
%

EWT
(°F)

LWT
(°F)

FLOW
(GPM)

WPD
(FT
WG)

52-CC-1 21930 450 0.47 78.0 64.0 52.0 51.0 624 807 50 45 60 108 17 1

AHU PRE-FILTER SCHEDULE

MARK
MERV

RATING
AIRFLOW

(CFM)

MAX
FINAL APD

(IN WG)

THICKNESS
(IN)

FILTER/RACK
TYPE

REMARKS

52-PF-1/52-PF-2 11 21930 0.6 2" RACK 1

AHU AFTER-FILTER SCHEDULE

MARK
MERV

RATING
AIRFLOW

(CFM)

MAX
FINAL APD

(IN WG)

THICKNESS
(IN)

FILTER/RACK
TYPE

REMARKS

52-AF-1 14 21930 0.6 2" RACK 1

AHU HUMIDIFIER SCHEDULE

MARK TYPE
DESIGN HUMIDIFICATION

AIRFLOW
(CFM)

EA-DP
(°F)

LA-DP
(°F)

STEAM

REMARKS
SOURCE

PSIG ENT
CONTROL VALVE

PSIG ENT
COIL

STEAM
LOAD (LB/H)

52-H-1 - 21930 19.9 36.7 52-SH-1 15 15 150 1

AHU PREHEAT COIL SCHEDULE

MARK
HEATING
AIRFLOW

(CFM)

MAX FV
(FPM)

APD
(IN WG)

EAT-DB
(°F)

LAT-DB
(°F)

MIN
CAPACITY

(MBH)

HEATING WATER (HW)

REMARKSGLYCOL
%

EWT
(°F)

LWT
(°F)

FLOW
(GPM)

WPD
(FT
WG)

52-PH-1 21930 450 0.05 36.8 55 712 50 160 130 48 5.5 1

STEAM HUMIDIFIER (SH) SCHEDULE

MARK LOCATION
SYSTEM AND/OR

SERVICE
HUMIDIFIER

TYPE

STEAM
LOAD

(LB/HR)

NG LOAD
(MBH)

MAX INLET
PRESSURE

(IN WG)

ELECTRICAL DATA
BOD MFGR AND

MODEL
REMARKS

VAC PH MCA MOCP

52-SH-1 PENTHOUSE 52-AHU-1 GAS FIRED 150 186 10 120 1 3.2 15 CONDAIR GS 150-C 1

AHU RETURN FAN SCHEDULE

MARK
TOTAL

AIRFLOW
(CFM)

ESP
(IN WG)

TYPE
FAN
QTY

VFD

ELECTRICAL DATA (TOTAL ARRAY UNO)

REMARKSMOTOR HP
(EACH)

VAC PH MCA MOCP

52-RF-1 19340 1.25 DIRECT DRIVE 1 YES 15 208 3 - - 1

LOUVER SCHEDULE

MARK SYSTEM AND/OR SERVICE TYPE WIDTH (IN) HEIGHT (IN)
AIR FLOW

(CFM)
MAX FREE AREA
VELOCITY (FPM)

MAX APD
(WG)

MANUFACTURER AND MODEL REMARKS

LVR-1 52-AHU-1 RELIEF AIR STATIONARY 108" 48" 2270 550 0.08 RUSKIN L375D 1

LVR-2 52-AHU-1 OUTSIDE AIR STATIONARY 96" 48" 4990 550 0.08 RUSKIN L375D 1

LVR-3 52-EF-1 EXHAUST AIR STATIONARY 25" 25" 2450 550 0.08 RUSKIN L375D 1

0 100% BID DOCUMENTS 05/26/2023

05/25/2023



A. FOR ALL SCHEDULED EQUIPMENT, PROVIDE BASIS OF DESIGN OR APPROVED 
EQUAL. REFER TO SPECIFICATIONS 01 33 23 AND 23 05 11 FOR FURTHER 
REQUIREMENTS.

B. SELECT EQUIPMENT FOR SCHEDULED PERFORMANCE AT 893 FT ELEVATION.

REMARKS:
1. REFER ALSO TO SPECIFICATION 

SECTION 23 52 25.
2. OPERATING FLUID IS 50% PGW.
3. PROVIDE MANUFACTURER'S 

CIRCULATING PRIMARY PUMPS.

REMARKS:
1. REFER ALSO TO SPECIFICATION 

SECTION 23 64 00
2. OPERATING FLUID IS 50% PGW.

REMARKS:
1. REFER ALSO TO SPECIFICATION 

SECTION 23 81 00.
2. PROVIDE WALL MOUNT PER 

MANUFACTURER’S 
RECOMMENDATIONS.

3. PROVIDE POWER TO IDU FED FROM 
ODU.

4. PROVIDE LOW AMBIENT OPERATION 
TO -40F

REMARKS:
1. REFER ALSO TO SPECIFICATION 

SECTION 23 21 23.

REMARKS:
1. REFER ALSO TO SPECIFICATION 

SECTION 23 82 00.
2. HIGH CAPACITY - TWO ROW COIL

REMARKS:
1. REFER ALSO TO SPECIFICATION: 

A. SECTION 23 21 13 FOR 
EXPANSION TANKS AND AIR 
SEPARATORS.

B. 23 25 00 FOR FILTER FEEDERS 
AND GLYCOL MAKUP SYSTEMS.

REMARKS:
1. REFER ALSO TO SPECIFICATION 

SECTION 23 82 00.

REMARKS:
1. REFER ALSO TO SPECIFICATION 

SECTION 23 52 25 AND 23 11 23.

GENERAL NOTES
A. REFER TO SPECIFICATIONS FOR 

INDIVDUAL EQUIPMENT SAFETY 
SHUTOFF VALVES NOT SCHEDULED.
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EQUIPMENT SCHEDULES CONSTRUCT MENTAL HEALTH

OUTPATIENT BLDG 52 ADDITION

2101 ELM STREET N, FARGO, ND 58102

437-316

52

05/26/2023 MB RT

100% BID DOCUMENTS

VEG 21.05 DWG  141  of  188

CONTRACT DOCUMENTS SUBMISSION
FULLY SPRINKLED

AIR COOLED CHILLER (ACCH) SCHEDULE

MARK LOCATION
AREA AND/OR
BLDG SERVED

TYPE

MIN
CAPACITY
(TONS @

105°F)

MIN EER
@ AHRI

MIN IPLV

EVAPORATOR ELECTRICAL DATA MAX PHYSICAL DATA

BOD MFR AND MODEL REMARKSFLOW
(GPM)

EWT
(°F)

LWT
(°F)

MAX
WPD

(FT WG)

FOULING
FACTOR

VAC PH MCA MOCP
LENGTH

(IN)
WIDTH

(IN)
HEIGHT

(IN)
WEIGHT

(LB)

52-ACCH-1 EXTERNAL BLDG 52 SCROLL 66.7 9.7 15.7 108 60 45 22 0.0001 208 3 351 400 117 88 96 5602 LBS YORK YLAA0070ZE 1, 2

52-ACCH-2 EXTERNAL BLDG 52 SCROLL 66.7 9.7 15.7 108 60 45 22 0.0001 208 3 351 400 117 88 96 5602 LBS YORK YLAA0070ZE 1, 2

HYDRONIC PUMP (HP) SCHEDULE

MARK LOCATION
AREA AND/OR BLDG

SERVED
SYSTEM PUMP TYPE FLUID GPM

HEAD
(FT WG)

NPSHA
(FT WG)

FLUID
TEMP
(°F)

MIN %
EFF

ELECTRICAL/MOTOR DATA

BOD MFR AND MODEL

REMARKS
HP VAC PH

MAX
RPM

SPEED
CONTROL

52-CHP-1 PENTHOUSE BLDG 52 CHILLED WATER BASE MOUNT 50% PGW 120 120 4.73 45 51.5 15 208 3 1800 VARIABLE BELL & GOSSETT E-1510 1

52-CHP-2 PENTHOUSE BLDG 52 CHILLED WATER BASE MOUNT 50% PGW 120 120 4.73 45 51.5 15 208 3 1800 VARIABLE BELL & GOSSETT E-1510 1

52-HWP-1 PENTHOUSE BLDG 52 HEATING WATER BASE MOUNT 50% PGW 100 45 5.58 130 75 2 208 3 1800 VARIABLE BELL & GOSSETT E-1510 1

52-HWP-2 PENTHOUSE BLDG 52 HEATING WATER BASE MOUNT 50% PGW 100 45 5.58 130 75 2 208 3 1800 VARIABLE BELL & GOSSETT E-1510 1

HEATING HOT WATER BOILER (BHW) SCHEDULE

MARK LOCATION
AREA AND/OR
BLDG SERVED

TYPE FUEL (PRESS)
MIN

CAPACITY
(MBH)

MIN
EFF
(%)

GPM
EWT
(°F)

LWT
(°F)

MAX
WPD

(FT WG)

ELECTRICAL DATA MAX PHYSICAL DATA

BOD MFR AND MODEL REMARKS
VAC PH MCA MOCP

LENGTH
(IN)

WIDTH
(IN)

HEIGHT
(IN)

WEIGHT
(LB)

52-BHW-1 PENTHOUSE BLDG 52 CONDENSING CAST IRON NG (3-15" WG) 1440 90 108 130 160 0.61 208 3 20 25 35" 60" 72" 2360 ATH KN-16 1, 2, 3

52-BHW-2 PENTHOUSE BLDG 52 CONDENSING CAST IRON NG (3-15" WG) 1440 90 108 130 160 0.61 208 3 20 25 35" 60" 72" 2360 ATH KN-16 1, 2, 3

SPLIT SYSTEM AIR CONDITIONER INDOOR UNIT (IDU) SCHEDULE

MARK LOCATION AREA SERVED TYPE
SUPPLY

CFM
OA

CFM
ESP

(IN WG)

COOLING REQUIREMENTS ELECTRICAL REQUIREMENTS

BOD MFR AND
MODEL

REMARKS
SOURCE

SEN
MBH

TOTAL
MBH

EAT-
DB
(°F)

EAT-
WB
(°F)

LAT-
DB
(°F)

LAT-
WB
(°F)

FAN
HP

(QTY)
VAC PH MCA MOCP

SPEED
CONTROL

52-IDU-1A COMM / EHRM 126 COMM / EHRM 126 HI-WALL 900 0 - 52-ODU-1A 36 36 85 72 55 45 1/15 208 1 1 31 VARIABLE TRANE TRK 1, 2, 3, 4

52-IDU-1B COMM / EHRM 126 COMM / EHRM 126 HI-WALL 900 0 - 52-ODU-1B 36 36 85 72 55 45 1/15 208 1 1 31 VARIABLE TRANE TRK 1, 2, 3, 4

52-IDU-2A COMM / EHRM 225 COMM / EHRM 225 HI-WALL 900 0 - 52-ODU-2A 36 36 85 72 55 45 1/15 208 1 1 31 VARIABLE TRANE TRK 1, 2, 3, 4

52-IDU-2B COMM / EHRM 225 COMM / EHRM 225 HI-WALL 900 0 - 52-ODU-2B 36 36 85 72 55 45 1/15 208 1 1 31 VARIABLE TRANE TRK 1, 2, 3, 4

52-IDU-3 ELEV EQUIP 111 ELEV EQUIP 111 HI-WALL 1000 0 - 52-ODU-3 25 25 85 72 55 45 1/15 208 1 1 31 VARIABLE TRANE TRK 1, 2, 3, 4

52-IDU-4 ELEV EQUIP 111 ELEV EQUIP 111 HI-WALL 1000 0 - 52-ODU-4 25 25 85 72 55 45 1/15 208 1 1 31 VARIABLE TRANE TRK 1, 2, 3, 4

SPLIT SYSTEM AIR CONDITIONER OUTDOOR UNIT (ODU) SCHEDULE

MARK
INDOOR

UNIT
SERVED

STAGES

COOLING REQUIREMENTS ELECTRICAL DATA

BOD MFR AND
MODEL

REMARKSMIN NET
CAPACITY

(MBH)

MIN
EER / SEER

AMBIENT
TEMP
(°F)

VAC PH MCA MOCP

52-ODU-1A 52-IDU-1A VARIABLE 36 10.8/18.8 115/-40 208 1 25 30 TRANE TRU 1, 2, 4

52-ODU-1B 52-IDU-1B VARIABLE 36 10.8/18.8 115/-40 208 1 25 30 TRANE TRU 1, 2, 4

52-ODU-2A 52-IDU-2A VARIABLE 36 10.8/18.8 115/-40 208 1 25 30 TRANE TRU 1, 2, 4

52-ODU-2B 52-IDU-2B VARIABLE 36 10.8/18.8 115/-40 208 1 25 30 TRANE TRU 1, 2, 4

52-ODU-3 52-IDU-3 VARIABLE 25 10.8/18.8 115/-40 208 1 25 30 TRANE TRU 1, 2, 4

52-ODU-4 52-IDU-4 VARIABLE 25 10.8/18.8 115/-40 208 1 25 30 TRANE TRU 1, 2, 4

HEATING WATER UNIT HEATER (UH) SCHEDULE

MARK LOCATION DESCRIPTION
HHW COIL

(MBH)

COIL
PRESSURE

DROP

HEATING
(CFM)

HEATING COIL
EAT (°F)

HEATING COIL
LAT (°F)

MOTOR HP VOLTAGE PHASE
BOD MFGR AND

MODEL
REMARKS

52-UH-01 STAIRS 115 CABINET 3.1 0.5 185 60 100 1/15 120 1 VULCAN W - SIZE 02 1

52-UH-02 STAIRS 132 CABINET 5 0.5 185 60 100 1/15 120 1 VULCAN W - SIZE 02 1

52-UH-03 MECH 102 CABINET 3.7 0.5 185 60 100 1/15 120 1 VULCAN W - SIZE 02 1

52-UH-04 PENTHOUSE CABINET 81.1 0.5 830 60 100 1/10 120 1 VULCAN W - SIZE 10 1, 2

52-UH-05 VESTIBULE 101 CABINET 3.8 0.5 185 60 100 1/15 120 1 VULCAN W - SIZE 02 1

52-UH-06 VESTIBULE 117 CABINET 7.7 0.5 185 60 100 1/15 120 1 VULCAN W - SIZE 02 1

MISCELLANEOUS HYDRONIC EQUIPMENT SCHEDULE

MARK DESCRIPTION LOCATION
SYSTEM AND/OR

SERVICE TYPE
VOLUME

(GAL)
FLOW
(GPM)

WPD
(FT WG)

CONNECTION
SIZE
(NPS) ELECTRICAL

BOD MFGR AND MODEL
REMARKS

52-AS-1
AIR

SEPARATOR
PENTHOUSE HEATING WATER COALESCING NA 155 NA 3" NA

SPIROVENT AIR
ELIMINATOR VSR400

1

52-AS-2
AIR

SEPARATOR
PENTHOUSE CHILLED WATER COALESCING NA 150 NA 4" NA

SPIROVENT AIR
ELIMINATOR VSR400

1

52-BT-1 BUFFER TANK PENTHOUSE CHILLED WATER BAFFLED 300 NA NA 4" NA AMTROL CWBT300-4 1

52-ET-1
EXPANSION

TANK
PENTHOUSE HEATING WATER DIAPHRAGM 32 NA NA 1" NA

BELL & GOSSETT
HFT-60V

1

52-ET-2
EXPANSION

TANK
PENTHOUSE CHILLED WATER DIAPHRAGM 20 NA NA 1" NA

BELL & GOSSETT
HFT-40V

1

52-FTF-1
FILTER

FEEDER
PENTHOUSE HEATING WATER

SIDE STREAM BYPASS
WITH COUPON RACK

5 8 NA 3/4" NA NEPTUNE FTF-5HP 1

52-FTF-2
FILTER

FEEDER
PENTHOUSE CHILLED WATER

SIDE STREAM BYPASS
WITH COUPON RACK

5 8 N/A 3/4" NA NEPTUNE FTF-5HP 1

52-GF-1
GLYCOL

MAKEUP UNIT
PENTHOUSE HEATING WATER SIMPLEX 30 1.5 NA 1/2" 115V

JOHN WOOD
JWGP-53-030

1

52-GF-2
GLYCOL

MAKEUP UNIT
PENTHOUSE CHILLED WATER SIMPLEX 50 1.5 NA 1/2" 115V NEPTUNE G-50-1A 1

0 100% BID DOCUMENTS 05/26/2023

HYDRONIC RADIANT CEILING PANEL (RCP) SCHEDULE

MARK
ROOM

LOCATION
AREA SERVED

PANEL
SIZE (IN)

HEATING

BOD MFR AND MODEL

REMARKSHEATING
CAPACITY

(BTUH)
EWT (°F) LWT (°F) HOT WATER

FLOWRATE (GPM)
WPD
(FT)

52-HRP-1 249 STAFF LOUNGE 24X24 524 160 130 0.5 0.3 ARMSTRONG AR-X 1

52-HRP-2 249 STAFF LOUNGE 24X24 524 160 130 0.5 0.3 ARMSTRONG AR-X 1

EMERGENCY GAS SAFETY SHUT-OFF VALVE (EGSV) SCHEDULE

MARK LOCATION SYSTEM

MAIN GAS

REMARKS
FLOW RATE

(CFH)
INLET
PRESS MAX PD

52-EGSV-1
EXTERIOR SERVICE

ENTRANCE
NATURAL GAS 4400 3-15" WG 0.5" WG 1

05/25/2023
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D.3

3.9 6.1

G.6

A. REFER TO M-001 AND M-002 FOR MECHANICAL SYMBOLS, ABBREVIATIONS, 
AND GENERAL NOTES. REFER TO MQ SHEET SERIES FOR EQUIPMENT 
SCHEDULES.

B. FIELD VERIFY EXISTING CONDITIONS AND REPORT DISCREPANCIES TO THE 
VHA COR BEFORE PROCEEDING WITH WORK.

C. REFER TO GI SHEET SERIES LIFE SAFETY PLANS FOR LEGEND AND DETAILED 
LOCATIONS OF RATED CONSTRUCTION REQUIRING ADDITIONAL MEP 
PENETRATION SEALING MEASURES IN ACCORDANCE WITH THE 
SPECIFICATIONS. IN THE EVENT OF A CONFLICTING OR AMBIGUOUS WALL 
PATTERN SHOWN ON MEP PLANS, RATINGS FROM THE LIFE SAFETY PLAN 
SHALL GOVERN.

D. REFER TO GI SHEET SERIES FOR PROJECT PHASING PLAN AND NARRATIVE.

E. REFER TO MI SHEET SERIES FOR THERMOSTAT LOCATIONS.

F. MECHANICAL COMPONENTS ARE ABOVE THE FLOOR UNO.
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A. REFER TO M-001 AND M-002 FOR MECHANICAL SYMBOLS, ABBREVIATIONS, 
AND GENERAL NOTES. REFER TO MQ SHEET SERIES FOR EQUIPMENT 
SCHEDULES.

B. FIELD VERIFY EXISTING CONDITIONS AND REPORT DISCREPANCIES TO THE 
VHA COR BEFORE PROCEEDING WITH WORK.

C. REFER TO GI SHEET SERIES LIFE SAFETY PLANS FOR LEGEND AND DETAILED 
LOCATIONS OF RATED CONSTRUCTION REQUIRING ADDITIONAL MEP 
PENETRATION SEALING MEASURES IN ACCORDANCE WITH THE 
SPECIFICATIONS. IN THE EVENT OF A CONFLICTING OR AMBIGUOUS WALL 
PATTERN SHOWN ON MEP PLANS, RATINGS FROM THE LIFE SAFETY PLAN 
SHALL GOVERN.

D. REFER TO GI SHEET SERIES FOR PROJECT PHASING PLAN AND NARRATIVE.

E. REFER TO MI SHEET SERIES FOR THERMOSTAT LOCATIONS.

F. MECHANICAL COMPONENTS ARE ABOVE THE FLOOR UNO.
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A. REFER TO M-001 AND M-002 FOR MECHANICAL SYMBOLS, ABBREVIATIONS, 
AND GENERAL NOTES. REFER TO MQ SHEET SERIES FOR EQUIPMENT 
SCHEDULES.

B. FIELD VERIFY EXISTING CONDITIONS AND REPORT DISCREPANCIES TO THE 
VHA COR BEFORE PROCEEDING WITH WORK.
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D. REFER TO GI SHEET SERIES FOR PROJECT PHASING PLAN AND NARRATIVE.

E. REFER TO MI SHEET SERIES FOR THERMOSTAT LOCATIONS.

F. MECHANICAL COMPONENTS ARE ABOVE THE FLOOR UNO.
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P&ID CONTROL POINT LEGEND

XXXX
XXXX

POINT ID (REFERENCE POINT LIST). '#' 
INDICATES TYPICAL OF SEVERAL AS 
SHOWN 'SIM.' IN P&ID.

DEVICE MARK (REF CONTROL 
DEVICE SCHEDULE). '---' DENOTES 
DEVICE OR EQUIPMENT BY OTHERS 
IN SCOPE OF GENERAL CONTRACT. 

CONTROL DEVICE (SHADED 
INDICATES BY BASC.)

CONTROL 
POINT/CONNECTION 

(HARDWIRED OR NETWORK, 
REF POINT LIST) 

BASD-05

DPR.TU

BASD-54

CV.TU.RH

BASD-01A

ZN.T

---

ZN.ADJ

---

ZN.OVRD

BASD-10A

TU.T

---

TU.FL

1. UNIT SHALL BE IN "OCCUPIED" MODE BASED ON AN OPERATOR 
DEFINED SCHEDULE OR LOCAL ZONE OVERRIDE SIGNAL. 
OTHERWISE THE UNIT SHALL BE IN "UNOCCUPIED" MODE.

2. WHEN IN OCCUPIED MODE:

A. INITIALIZATION: TERMINAL UNIT (TU) DAMPER SHALL OPEN 
TO MINIMUM POSITION AS PRESET IN THE CONTROLLER PER 
THE EQUIPMENT SCHEDULE.

B. SETPOINT CONTROL:

a. ACTIVE ZONE COOLING TEMPERATURE SETPOINT: 
COMPUTE FROM A BASE SETPOINT OF 75°F* ± UP TO 5°F* 
BASED ON LOCAL THERMOSTAT ADJUSTMENT IN 
APPLICABLE SPACES.

b. ACTIVE ZONE HEATING TEMPERATURE SETPOINT: 
COMPUTE FROM ACTIVE COOLING SETPOINT MINUS 5°F* 
DEADBAND.

c. COOLING DEMAND %: COMPUTE BASED ON PID 
RESPONSE TO THE ACTIVE ZONE COOLING SETPOINT 
AND THE ZONE TEMPERATURE.

d. HEATING DEMAND %: COMPUTE BASED ON PID 
RESPONSE TO THE ACTIVE ZONE HEATING SETPOINT 
AND THE ZONE TEMPERATURE.

e. ACTIVE CFM SETPOINT: RESET BETWEEN SCHEDULED 
MINIMUM AND DESIGN CFM AS COOLING DEMAND VARIES 
FROM 0%-100%. IN HEATING, RESET TO MINIMUM CFM 
AND MODULATE THE HW VALVE.

C. CONTROL OUTPUTS: 

a. PRIMARY AIR DAMPER: MODULATE TO MAINTAIN THE 
PRIMARY AIR CFM AT THE ACTIVE CFM SETPOINT.

b. HEATING WATER (HW) VALVE: MODULATE EQUAL TO THE 
HEATING DEMAND %.

3. WHEN IN UNOCCUPIED MODE:

A. DAMPER SHALL CLOSE TO 10%* OPEN POSITION TO AVOID 
AHU DEAD-HEAD AT START-UP.

B. HW SHALL FULL CLOSE.

C. IF ZONE TEMPERATURE FALLS BELOW UNOCCUPIED 
SETBACK TEMPERATURE OF 60°F* OR ABOVE UNOCCUPIED 
SETUP TEMPERATURE OF 80°F*, ENABLE TU AND CONTROL 
AS IN OCCUPIED MODE EXCEPT THAT ZONE SETPOINTS 
SHALL BE SETBACK AND SETUP TEMPERATURES ABOVE.

*-INDICATES SETPOINT TO BE ADJUSTABLE.

SEQUENCE OF OPERATIONS PROCESS & INSTRUMENTATION 
DIAGRAM (P&ID)

BASD-05

DPR.OA

BASD-10B

MA.T

BASD-54

CV.CC
---

SF.ST

---

SF.SPD

---

SF.FBK

---

SF.ALM

---

SF.SW

BASD-A

SF.SS

BASD-09B

SA.RH.LMT

BASD-10A

SA.T

BASD-04

OVFL.CC

BASD-13B

OA.FL

BASD-54

CV.HUM

BASD-13B

SA.FL

BASD-54

CV.PHT

BASD-05

DPR.RA

BASD-05

DPR.EA

BASD-08

RA.CO2

BASD-09A

RA.RH

BASD-10A

RA.T

---

RA.SD

---

SA.SD

BASD-10C

CC.FRZ

BASD-09A

OA.RH

BASD-10A

OA.T

BASD-12B

SA.P.LMT

BASD-12A

SA.SP

BASD-11

FPD.SA

---

RF.ST

---

RF.SPD

---

RF.FBK

---

RF.ALM

---

RF.SW

BASD-A

RF.SS

BASD-13B

RA.FL

1. UNIT SHALL BE IN "OCCUPIED" MODE BASED ON AN OPERATOR 
DEFINED SCHEDULE OR LOCAL ZONE OVERRIDE SIGNAL. 
OTHERWISE THE UNIT SHALL BE IN "UNOCCUPIED" MODE.

2. BUILDING FIRE ALARM OR OTHER SAFETY SIGNAL SHALL SHUT 
DOWN THE UNIT IN OVERRIDE OF THE BAS. 

3. WHEN IN OCCUPIED MODE:

A. INITIALIZATION:

a. OUTSIDE AIR (OA) DAMPER SHALL OPEN TO MINIMUM 
POSITION. MINIMUM POSITION SHALL BE AS 
DETERMINED BY TAB TO ACHIEVE DESIGN OA CFM AT 
DESIGN SUPPLY AIR FLOW CONDITIONS WITH SYSTEM 
FULL OPEN.

b. RETURN AIR (RA) DAMPER SHALL OPEN TO MAXIMUM 
POSITION. MAXIMUM POSITION SHALL BE AS 
DETERMINED BY TAB TO ACHIEVE DESIGN OA FLOW AT 
DESIGN SUPPLY AIR FLOW CONDITIONS WITH SYSTEM 
FULL OPEN.

c. EXHAUST AIR (EA) DAMPER SHALL OPEN.
d. SUPPLY AIR (SA) FAN SHALL ENERGIZE.
e. EA FAN SHALL ENERGIZE.

B. SETPOINT CONTROL:

a. ACTIVE DUCT REMOTE STATIC PRESSURE SETPOINT 
SHALL BE MODULATED BETWEEN 1.0 AND 2.0 IN WG* TO 
MAINTAIN THE MOST OPEN TERMINAL UNIT (TU) 
DAMPER AT 95% OPEN.

b. ACTIVE SUPPLY AIR TEMPERATURE (SAT) SETPOINT: 
SAT SETPOINT SHALL BE MODULATED FROM 52°F* TO 
THE ACTIVE UPPER SAT LIMIT TO MAINTAIN HIGHEST TU 
CFM AT 50%* OF DESIGN FLOW (OR 110% OF MINIMUM 
FLOW, WHICHEVER IS HIGHER). ACTIVE UPPER SAT 
LIMIT SHALL BE RESET FROM 55°* TO 70°F* AS OA 
DEWPOINT VARIES FROM 57°F* TO 55°F*.

c. THE OA CFM SETPOINT SHALL BE AS SCHEDULED ON 
MQ SHEET SERIES. 

d. THE EA CFM SETPOINT SHALL BE EQUAL TO 90%* OF 
THE ACTIVE MEASURED OA CFM, LESS CFM FROM 
BUILDING GENERAL EXHAUST FANS.

e. ECONOMIZER OA ENTHALPY SETPOINT SHALL BE 28 
BTU/LB* AND OA TEMPERATURE SETPOINT SHALL BE 
72°F*.

C. CONTROL OUTPUTS: 

a. SA FAN CONTROL: MODULATE FAN SPEED TO MAINTAIN 
THE ACTIVE DUCT REMOTE STATIC PRESSURE 
SETPOINT.

b. RA FAN CONTROL: MODULATE FAN SPEED TO MAINTAIN 
THE ACTIVE RA CFM SETPOINT.

c. CHILLED WATER (CHW) CONTROL VALVE: MODULATE  
TO MAINTAIN SAT AT THE ACTIVE SAT SETPOINT.

d. PREHEAT VALVE: MODULATE TO MAINTAIN SAT AT THE 
ACTIVE SAT SETPOINT, MINUS 5°F*.

e. HUMIDIFIER STEAM VALVE: MODULATE TO MAINTAIN RA 
RELATIVE HUMIDITY AT 40%*. ENERGIZE NG HUMIDIFIER.

f. OA AND RA DAMPERS: WHEN NOT IN ECONOMIZER 
MODE, MODULATE OA DAMPER OPEN AS STAGE 1, AND 
RA DAMPER CLOSED AS STAGE 2 TO MAINTAIN THE OA 
FLOW AT THE ACTIVE CFM SETPOINT.

g. ECONOMIZER MODE: WHEN OA ENTHALPY AND 
TEMPERATURE ARE BELOW RESPECTIVE ECONOMIZER 
SETPOINTS AND AT LEAST ONE TU ZONE IS IN COOLING, 
ENTER ECONOMIZER MODE (SHOW ECONOMIZER MODE 
STATUS AND MAKE OVERRIDABLE ON GRAPHIC). WHEN 
IN ECONOMIZER MODE:
• MODULATE OA DAMPER OPEN AS STAGE 1, AND RA 

DAMPER CLOSED AS STAGE 2 TO MAINTAIN THE 
MIXED AIR TEMPERATURE (MAT) AT THE ACTIVE SAT 
SETPOINT.

4. WHEN IN UNOCCUPIED MODE:

A. FANS SHALL DE-ENERGIZE. 

B. COOLING COIL, HEATING COIL, OA DAMPER, EA DAMPER 
SHALL FULL CLOSE.

C. IF ANY ZONE TEMPERATURE FALLS BELOW UNOCCUPIED 
SETBACK TEMPERATURE OF 55°F* OR ABOVE UNOCCUPIED 
SETUP TEMPERATURE OF 85°F*, ENABLE AHU AND 
CONTROL AS IN OCCUPIED MODE EXCEPT THAT:

a. ZONE SETPOINTS SHALL BE SETBACK AND SETUP 
TEMPERATURES ABOVE.

b. OA DAMPER SHALL REMAIN CLOSED.

5. ALARMS AND SAFETIES:

A. SEND ALARM UPON FREEZE STAT TRIP. OPEN HW AND CHW 
VALVES TO AT LEAST 30% OPEN*.

B. SEND ALARM UPON DRAIN PAN OVERFLOW SWITCH TRIP.
C. SEND ALARM UPON DUCT HIGH PRESSURE LIMIT TRIP.
D. SEND ALARM UPON SA DUCT HIGH HUMIDITY SWITCH TRIP.
E. SEND ALARM UPON SMOKE DETECTOR TRIP.
F. SEND ALARM UPON FILTER PRESSURE HIGH LIMIT TRIP.
G. SEND ALARM UPON FAN VFD FAULT.

*-INDICATES SETPOINT TO BE ADJUSTABLE.

SEQUENCE OF OPERATIONS PROCESS & INSTRUMENTATION 
DIAGRAM (P&ID)

---

DPR.SMK.SA

---

DPR.SMK.RA

BASD-11

FPD.OA

---

DPR.EA.ST

4 THUS. REF PLANS.

---

NGH.SS

---

NGH.ST

BASD-06

OA.T

BASD-07

OA.RH

---

FA.ST

BASD-53A

DCW.T

BASD-53A

DHW.T

---

DWH.ST

---

DCW.FL

BASD-01A

IT.ZN.T

---

ESP.ST

---

FSP.ST

---

BPGD.ST

---

GWL.ST

---

FP.ST

(REF: P&IDs AND I/O POINT LISTS. BY BASC UNO)

CONTROL DEVICE SCHEDULE

DEVICE
MARK DEVICE DESCRIPTION

BASD-01A
ZONE/SPACE TEMPERATURE SENSOR WITH LOCAL SETPOINT ADJUSTMENT AND OCCUPANCY
OVERRIDE

BASD-04 ELECTRONIC MOISTURE OVERFLOW SENSOR/SWITCH

BASD-05 CONTROL DAMPER & ACTUATOR

BASD-06 OUTSIDE AIR TEMPERATURE SENSOR

BASD-07 OUTSIDE AIR HUMIDITY SENSOR

BASD-08 DUCT CO2 SENSOR

BASD-09A DUCT HUMIDITY SENSOR

BASD-09B DUCT HUMIDITY HIGH LIMIT SWITCH (HUMIDISTAT)

BASD-10A DUCT AIR TEMPERATURE SENSOR

BASD-10B DUCT/COIL AIR AVERAGING TEMPERATURE SENSOR

BASD-10C LOW TEMPERATURE SWITCH (FREEZESTAT)

BASD-11 AIR FILTER BANK DIFFERENTIAL PRESSURE TRANSMITTER

BASD-12A DUCT STATIC PRESSURE TRANSMITTER

BASD-12B DUCT PRESSURE HIGH LIMIT CUT-OUT SWITCH

BASD-13B AIRFLOW MEASURING DEVICE, ELECTRONIC THERMAL TYPE

BASD-51 HYDRONIC DIFFERENTIAL PRESSURE TRANSMITTER

BASD-52A HYDRONIC FLOW SENSOR, ELECTROMAGNETIC TYPE

BASD-53 HYDRONIC TEMPERATURE SENSOR

BASD-53A POTABLE WATER TEMPERATURE SENSOR

BASD-54 CONTROL VALVE & ACTUATOR

BASD-A PILOT RELAY / FRACTIONAL HP (1/3 OR SMALLER) MOTOR CONTACTOR

BASD-B CURRENT SWITCH

CONTROL DEVICE 
SCHEDULE GENERAL 
NOTES:
A. REF P&IDs AND POINT 

LISTS FOR DEVICE 
QUANITITIES AND 
SCHEMATIC 
LOCATIONS.

B. REF SPECIFICATION 
23 09 23 FOR 
DETAILED DEVICE 
REQUIREMENTS.

A. REFER TO MECHANICAL EQUIPMENT PLANS & SCHEDULES FOR 
QUANTITIES OF EACH SYSTEM TYPE TO RECEIVE CONTROLS.

B. "HARDWIRED" POINTS REQUIRE INDIVIDUAL PHYSICAL 
CONNECTION FROM BAS CONTROLLER INPUT/OUTPUT 
TERMINALS TO SENSORS, DEVICES, OR EQUIPMENT AS NOTED.

C. "NETWORK" POINTS ARE POINTS SENT TO OR RECEIVED FROM 
EQUIPMENT FACTORY CONTROLS VIA BACNET, OR THE LIKE, 
INTERFACE. COORDINATE W/ EQUIPMENT SUPPLIER 
REQUIREMENTS FOR COMM GATEWAY TO INTERFACE WITH BAS 
AS NECESSARY PRIOR TO BID. UNLESS OTHERWISE NOTED, 
REQUISITE GATEWAYS SHALL BE FURNISHED WITH RESPECTIVE 
EQUIPMENT BY EQUIPMENT MFGR.

D. NETWORK POINTS INDICATED AS BOTH READ AND WRITE IN 
POINT LISTS SHALL BE NORMALLY CONTROLLED BY EQUIPMENT 
FACTORY CONTROLS, BUT OVERRIDABLE FROM THE BAS.

E. BAS CONTRACTOR SHALL PROVIDE CONTROL DEVICES IN POINT 
LISTS AND RESPECTIVE P&IDs, AND AS SCHEDULED ON CONTROL 
DEVICE SCHEDULE AND SPECIFIED IN SPECIFICATION 23 09 23. 

F. I/O POINTS IN THE POINTS LIST(S), AS WELL AS SOFTWARE 
POINTS SUCH AS SETPOINTS AND ALARMS AS NOTED IN SOOs, 
SHALL BE DISPLAYED AND OVERRIDABLE VIA THE BAS FRONT-
END GRAPHIC FOR THE EQUIPMENT.

G. "START/STOP" AS NOTED IN POINT LISTS HEREIN IS 
SYNONYMOUS WITH "ENABLE/DISABLE". START/STOP COMMANDS 
FROM THE BAS SHALL BE SUBJECT TO EQUIPMENT INTERNAL 
CHECKS AND SAFETIES PRIOR TO PHYSICAL START OR STOP OF 
THE RESPECTIVE EQUIPMENT.

BAS POINT LIST GENERAL NOTES

GENERAL/GLOBAL AND MISCELLANEOUS BAS I/O POINT LIST

POINT DESCRIPTION
P&ID POINT

ID

HARDWIRED
CONTROLLER I/O's

NETWORK
POINTS

T
R

E
N

D

FOOT
NOTESDI DO AI AO  R

E
A

D

 W
R

IT
E

 

OUTSIDE AIR TEMPERATURE OA.T ● ● 3

OUTSIDE AIR HUMIDITY OA.RH ● ● 3

GLOBAL FIRE ALARM SIGNAL FA.ST ● 10

DOMESTIC COLD WATER TEMPERATURE DCW.T ● ● 11

DOMESTIC HOT WATER TEMPERATURE DHW.T ● ● 11

DOMESTIC WATER HEATER STATUS DWH.ST ● 11

WATER METER ENCODER PULSE FLOW DCW.FL ● 11

IT ROOM TEMPERATURE MONITORING IT.ZN.T ● ● 1

ELEVATOR SUMP PUMP CONTROLLER POINTS ESP.ST ● 11

FOUNDATION SUMP PUMP CONTROLLER
POINTS

FSP.ST ● 11

BOILER PLANT GAS DETECTION STATUS BPGD.ST ●

GLYCOL MAKEUP LOW WATER LEVEL ALARM GWL.ST ●

FIRE PUMP CONTROLLER POINTS FP.ST ● 12

BAS POINT LIST FOOTNOTES
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SDVAV TU - HW REHEAT BAS I/O POINT LIST

POINT DESCRIPTION
P&ID POINT

ID

HARDWIRED
CONTROLLER I/O's

NETWORK
POINTS

T
R

E
N

D

FOOT
NOTESDI DO AI AO  R

E
A

D

 W
R

IT
E

 

TERMINAL UNIT REHEAT VALVE COMMAND (%) CV.TU.RH ● ●

TERMINAL UNIT DAMPER COMMAND (%) DPR.TU ● ●

TERMINAL UNIT PRIMARY AIR CFM TU.FL ● ●

TERMINAL UNIT LEAVING AIR TEMPERATURE TU.T ● ●

ZONE TEMPERATURE LOCAL SETPOINT
ADJUSTMENT

ZN.ADJ ● 1

ZONE OCCUPANCY LOCAL PUSHBUTTON
OVERRIDE

ZN.OVRD ● 1

ZONE TEMPERATURE ZN.T ● ● 1

POINT LIST GENERAL 
NOTES:
REFER TO BAS POINT 
LIST GENERAL NOTES 
ON SHEET MI701.

'#' IN P&ID POINT ID 
INDICATES TYPICAL OF 
SEVERAL AS SHOWN 
'SIM' IN P&ID.

POINT LIST FOOTNOTES:
REFER TO BAS POINT 
LIST FOOTNOTES ON 
SHEET MI701.

SDVAV CHW/HW AHU/HRC BAS I/O POINT LIST

POINT DESCRIPTION
P&ID POINT

ID

HARDWIRED
CONTROLLER I/O's

NETWORK
POINTS

T
R

E
N

D

FOOT
NOTESDI DO AI AO  R

E
A

D

 W
R

IT
E

 

CHW COIL FREEZESTAT STATUS CC.FRZ ● 6

COOLING COIL CHW VALVE COMMAND (%) CV.CC ● ●

HUMIDIFIER STEAM VALVE COMMAND (%) CV.HUM ● ● 7

PRE-HEAT COIL HW VALVE COMMAND (%) CV.PHT ● ●

EXHAUST AIR DAMPER COMMAND (%) DPR.EA ● ●

EXHAUST AIR DAMPER END SWITCH STATUS DPR.EA.ST ● ●

OUTSIDE AIR DAMPER COMMAND (%) DPR.OA ● ●

RETURN AIR DAMPER COMMAND (%) DPR.RA ● ●

RETURN AIR SMOKE DAMPER END SWITCH
STATUS

DPR.SMK.RA ● ●

SUPPLY AIR SMOKE DAMPER END SWITCH
STATUS

DPR.SMK.SA ● ● 6

ERW OA FILTER PRESSURE DROP FPD.OA ●

AFTER-FILTER PRESSURE DROP FPD.SA ●

MIXED AIR TEMPERATURE MA.T ● ●

NATURAL GAS HUMIDIFIER ENABLE/DISABLE NGH.SS ●

NATURAL GAS HUMIDIFIER STATUS NGH.ST ●

OUTSIDE AIR CFM OA.FL ● ●

OUTSIDE AIR HUMIDITY OA.RH ●

OUTSIDE AIR TEMPERATURE OA.T ●

COOLING COIL DRAIN PAN OVERFLOW SWITCH
STATUS

OVFL.CC ● 6

RETURN AIR CO2 RA.CO2 ●

RETURN AIR CFM RA.FL ● ●

RETURN AIR HUMIDITY RA.RH ● ●

RETURN DUCT SMOKE DETECTOR ALARM
STATUS

RA.SD ● 6

RETURN AIR TEMPERATURE RA.T ● ●

RETURN FAN VFD FAULT RF.ALM ●

RETURN FAN VFD SPEED FEEDBACK (%) RF.FBK ● 8

RETURN FAN VFD SPEED COMMAND (%) RF.SPD ● ● 8

RETURN FAN VFD START/STOP RF.SS ●

RETURN FAN VFD STATUS RF.ST ● ●

RETURN FAN VFD SWITCH-OVER COMMAND RF.SW ● ● 5

SUPPLY AIR CFM SA.FL ● ●

SUPPLY DUCT PRESSURE HIGH LIMIT SWITCH
STATUS

SA.P.LMT ● 6

SUPPLY AIR HUMIDITY HIGH LIMIT SWITCH
STATUS

SA.RH.LMT ● 7

SUPPLY DUCT SMOKE DETECTOR ALARM
STATUS

SA.SD ● 6

SUPPLY AIR DUCT REMOTE STATIC PRESSURE SA.SP ● ● 4

SUPPLY AIR TEMPERATURE SA.T ● ●

SUPPLY FAN VFD FAULT SF.ALM ●

SUPPLY FAN VFD SPEED FEEDBACK (%) SF.FBK ● 8

SUPPLY FAN VFD SPEED COMMAND (%) SF.SPD ● ● 8

SUPPLY FAN VFD START/STOP SF.SS ●

SUPPLY FAN VFD STATUS SF.ST ● ●

SUPPLY FAN VFD SWITCH-OVER COMMAND SF.SW ● ● 5

SINGLE DUCT VARIABLE AIR VOLUME (SDVAV)
TERMINAL UNIT (TU) WITH HOT WATER REHEAT3 GENERAL BAS SCHEDULES, NOTES, AND CONTROL POINTS1SINGLE DUCT VARIABLE AIR VOLUME (SDVAV) AIR HANDLING UNIT (AHU) WITH CHILLED

WATER COOLING / HEATING WATER HEATING2

1. REF PLANS FOR TSTAT LOCATIONS. MOUNT 48" AFF UNO.

2. INSTALL SENSOR IN SPACE NEXT TO TSTAT.

3. INSTALL SENSOR ON EXTERIOR WALL. REFER TO MECHANICAL 
PLANS FOR LOCATION.

4. INSTALL AT 2/3 OF MAIN DUCT RUN. LABEL CEILING GRID BELOW 
PER SPECIFICATION 23 05 11.

5. DUAL REDUNDANT VFDs BY DIV23 WITH REMOTE PRIME/STANDBY 
SWITCHOVER SIGNAL CAPABILITY.

6. HARDWIRE TO FAN SAFETY CIRCUIT(S).

7. WIRE HUMIDIFIER VALVE POWER THROUGH NORMALLY OPEN 
SUPPLY AIR MOISTURE HIGH-LIMIT SWITCH.

8. VFD SPEED % COMMAND SHALL BE PERCENT OF FULL DESIGN 
HZ, AS DETERMINED DURING TAB AND SET AT THE DRIVE BY THE 
BASC, AND MAY BE GREATER THAN OR LESS THAN 60 HZ. 

9. STAGES AS REQUIRED. REFER TO EQUIPMENT SCHEDULES.

10. ENGAGE AND COORDINATE WITH FIRE ALARM CONTRACTOR TO 
PROVIDE ALARM OUTPUT FROM BLDG FA SYSTEM FOR 
MONITORING IN BAS. FIRE ALARM SIGNAL SHALL DISABLE ALL AIR 
MOVING EQUIPMENT CONTROLLED BY THE BAS. DISPLAY FIRE 
ALARM STATUS ON ALL EQUIPMENT GRAPHICS.

11. REF PP SHEET SERIES FOR APPROXIMATE LOCATIONS. 
COORDINATE WITH DIV 22.

12. REF FX SHEET SERIES FOR APPROXIMATE LOCATIONS. 
COORDINATE WITH DIV 21.

POINT LIST GENERAL 
NOTES:
REFER TO BAS POINT 
LIST GENERAL NOTES 
ON SHEET MI701.

POINT LIST FOOTNOTES:
REFER TO BAS POINT 
LIST FOOTNOTES ON 
SHEET MI701.

POINT LIST GENERAL 
NOTES:
REFER TO BAS POINT 
LIST GENERAL NOTES 
ON SHEET MI701.

'#' IN P&ID POINT ID 
INDICATES TYPICAL OF 
SEVERAL AS SHOWN 
'SIM' IN P&ID.

POINT LIST FOOTNOTES:
REFER TO BAS POINT 
LIST FOOTNOTES ON 
SHEET MI701.

GLOBAL AND MISCELLAENOUS MONITORING4
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SCHP#.ST

---

SCHP#.SPD

---

SCHP#.FBK

---

SCHP#.ALM

---

SCHP#.BPS

BASD-A

SCHP#.SS

BASD-53

CH#.T.R

BASD-53

CH#.T.S

---

CH#.ALM

---

CH#.ST

---

CH#.SS

---

CH#.KW

---

CH#.CPTY

---

CH#.LMT

---

CH#.STPT

---

CH#.SCT

---

CH#.SST

---

CH#.CHW.EWT

---

CH#.CHW.LWT

BASD-53

CHW.T.S

BASD-53

CHW.T.R

BASD-51

CHW.DP

BASD-52A

CHW.FL.S

SEQUENCE OF OPERATIONS PROCESS & INSTRUMENTATION 
DIAGRAM (P&ID)

1. CHILLER PLANT SHALL BE ENABLED BY ANY BUILDING CALL 
FOR COOLING FROM AHUs THEREIN.

2. CHILLERS (AND ASSOCIATED PUMPS ) SHALL HAVE STAGE # 
DESIGNATIONS MANUALLY OVERRIDABLE ON THE BAS 
GRAPHIC. WHEN NOT OVERRIDEN, ROTATE DESIGNATIONS 
EVERY 10 DAYS*. UPON CALL FOR A GIVEN STAGE #:

A. ENERGIZE RESPECTIVE STAGE # CHW PUMP (CHWP). 

B. IF ANY STATUS IS NOT CONFIRMED WITHIN 2 MINUTES*, 
SEND ALARM AND ROTATE STAGE DESIGNATIONS AMONG 
INACTIVE SYSTEMS.

C. AFTER 60s* DELAY FROM PCHWP STATUS CONFIRMATION, 
ENABLE RESPECTIVE STAGE # CHILLER. IF CHILLER 
ALARMS/FAILS AT STARTUP, SEND ALARM AND ROTATE 
STAGE DESIGNATIONS AMONG INACTIVE SYSTEMS.

3. WHEN PLANT ENABLED:

A. INITIALIZATION:

a. ACTIVATE STAGE 1 SYSTEMS AS DESCRIBED ABOVE.
b. ENERGIZE SECONDARY CHW PUMP(S) (SCHWP).

B. SETPOINTS AND SOFTWARE POINT CALCULATIONS:

a. ACTIVE CHW SUPPLY TEMPERATURE (CHWST) 
SETPOINT: RESET AS FOLLOWS.
• 47°F* WHEN OUTSIDE AIR TEMPERATURE (OAT) IS 

60°F* OR BELOW.
• RESET FROM 47°F* TO 45°F* AS OAT VARIES FROM 

60°F* TO 75°F*.
• 45°F* WHEN OAT IS ABOVE 75°F*.

b. ACTIVE CHW LOOP DIFFERENTIAL PRESSURE (DP) 
SETPOINT: MODULATE BETWEEN 15 PSI* TO 25 PSI*  TO 
MAINTAIN THE MOST OPEN AHU CHW VALVE (FOR AHUs 
WITH NO BUILDING BOOSTER PUMP) AT 90% OPEN AND 
THE HIGHEST SPEED BUILDING BOOSTER PUMP AT 90% 
SPEED.

c. MINIMUM FLOW PER CHILLER: 30 GPM* (VERIFY WITH 
APPROVED CHILLER MFR).

d. STAGE-UP TEMPERATURE SETPOINT: EQUAL TO ACTIVE 
CHWST SETPOINT PLUS 2°F*.

e. STAGE-DOWN CAPACITY% SETPOINT:  EQUAL TO 90%*.
f. STAGE-DOWN AVAILABLE CAPACITY: EQUAL TO SUM OF 

NOMINAL TONNAGE FOR CHILLER STAGES LESS THAN 
ACTIVE STAGE.

g. ACTIVE CAPACITY: SUM OF EACH ACTIVE CHILLER'S 
NOMINAL TONNAGE MULTIPLIED BY ITS ACTIVE % 
CAPACITY LOAD.

C. CONTROL OUTPUTS: 

a. CHWST SETPOINT COMMAND TO CHILLER: WRITE RESET 
TEMPERATURE TO CHILLERS. CHILLERS SHALL VARY 
CAPACITY UNDER THEIR INTERNAL CONTROLS TO 
MAINTAIN EXTERNALLY WRITTEN SETPOINT.

b. SCHWP SPEED: MODULATE PUMP VFD(s) TO MAINTAIN 
THE CHW LOOP DP AT THE CHW LOOP DP SETPOINT.

c. CHW BYPASS VALVE: MODULATE TO MAINTAIN LOOP 
FLOW AT THE MINIMUM FLOW PER CHILLER MULTIPLIED 
BY THE ACTIVE CHILLERS.

d. CHILLER/CHWP STAGING:
• IF CHWST EXCEEDS STAGE UP TEMPERATURE 

SETPOINT FOR 10 MINUTES*, ACTIVATE NEXT STAGE 
OF SYSTEMS AS DESCRIBED ABOVE.

• IF ACTIVE CAPACITY AS % OF STAGE-DOWN 
AVAILABLE CAPACITY IS LESS THAN STAGE-DOWN 
CAPACITY % SETPOINT FOR 10 MINUTES*, DE-
ACTIVATE LAST STAGE OF SYSTEMS. DE-ENERGIZE 
CHILLER FIRST FOLLOWED BY PUMPS AFTER 120s* 
DELAY.

4. UPON PLANT DISABLE:

A. DE-ENERGIZE ALL SYSTEM STAGES. DE-ENERGIZE 
CHILLERS FIRST FOLLOWED BY PUMPS AFTER 120s* DELAY.

B. DE-ENERGIZE CHW PUMPS.

5. ALARMS AND SAFETIES:

A. IF OUTSIDE AIR TEMPERATURE (OAT) IS BELOW 35°F*, 
START LEAD PUMP AT MINIMUM SPEED AND OPEN BYPASS 
VALVE FOR FREEZE PROTECTION.

*-INDICATES SETPOINT TO BE ADJUSTABLE.

BASD-52A

CHW.FL.BYP

SIM

SIM

BASD-53

PCHW.T.S

BASD-53

PCHW.T.R

BASD-54

CV.CHW.BYP

BASD-54

CV.CH#.ISO

---

CV.CH#.FBK

---

SHWP#.ST

---

SHWP#.SPD

---

SHWP#.FBK

---

SHWP#.ALM

---

SHWP#.BPS

BASD-A

SHWP#.SS

BASD-53

B#.T.R

BASD-53

B#.T.S

---

B#.ALM

---

B#.ST

---

B#.SS

---

B#.CPTY

---

B#.STPT

---

B#.HW.EWT

---

B#.HW.LWT

BASD-53

HW.T.S

BASD-53

HW.T.R

BASD-51

HW.DP

BASD-52A

HW.FL.S

SEQUENCE OF OPERATIONS PROCESS & INSTRUMENTATION 
DIAGRAM (P&ID)

1. PLANT SHALL BE ENABLED BY ANY BUILDING CALL FOR 
HEATING FROM AHUs OR TUs THEREIN. OPERATOR MUST BE 
PRESENT TO INITALIZE BOILER. REFER TO SPECIFICATION FOR 
BOILER INTERNAL CONTROLS.

2. WHEN PLANT ENABLED:

A. INITIALIZATION:

a. ENABLE BOILERS (SINGLE ENABLE SIGNAL TO MASTER 
BOILER CONTROLLER). PRIMARY HW PUMPS SHALL BE 
ENABLED AND CONTROLLED DIRECTLY BY BOILER 
CONTROLLER.

b. ENERGIZE SECONDARY HW PUMP(S) (HP-SHW).

B. SETPOINTS AND SOFTWARE POINT CALCULATIONS:

a. ACTIVE LOOP HW SUPPLY TEMPERATURE (CHWST) 
SETPOINT: RESET AS FOLLOWS.
• 160°F* WHEN OUTSIDE AIR TEMPERATURE (OAT) IS 

40°F* OR BELOW.
• RESET FROM 160°F* TO 140°F* AS OAT VARIES FROM 

40°F* TO 70°F*.
• 140°F* WHEN OAT IS ABOVE 70°F*.

b. ACTIVE HW LOOP DIFFERENTIAL PRESSURE (DP) 
SETPOINT: MODULATE BETWEEN 15 PSI* TO 25 PSI*  TO 
MAINTAIN THE MOST OPEN HW VALVE AT 90% OPEN.

C. CONTROL OUTPUTS: 

a. HWST SETPOINT COMMAND TO BOILER: WRITE RESET 
TEMPERATURE TO BOILER MASTER CONTROLLER. 
WRITE LOOP HW SUPPLY TEMPERATURE TO BOILER 
MASTER CONTROLLER AS THE SYSTEM CONTROL 
TEMPERATURE. 

b. BOILER MASTER CONTROLLER SHALL MODULATE 
BOILER FIRE RATES, AND MODULATE PRIMARY PUMP 
SPEEDS TO OPTIMALLY MAINTAIN EXTERNALLY 
WRITTEN SETPOINT.

c. SHWP SPEED: MODULATE PUMP VFD(s) TO MAINTAIN 
THE HW LOOP DP AT THE HW LOOP DP SETPOINT.

3. UPON PLANT DISABLE:

A. DISABLE BOILERS VIA SIGNAL TO BOILER MASTER 
CONTROLLER

B. DE-ENERGIZE PUMPS.

4. ALARMS AND SAFETIES:

A. BAS SHALL MONITOR BOILER ALARM POINT INCLUDING 
BOILER SAFETY DEVICES PER SPECIFICATION.

B. ALARM LOCALLY AND AT CENTRAL PLANT AND REQUIRE 
MANUAL RESET. BOILER MAY NOT RESTART UNTIL 
OPERATOR IS PRESENT. 

*-INDICATES SETPOINT TO BE ADJUSTABLE.

SIM

SIM

SIM

BASD-53

PHW.T.S

BASD-53

PHW.T.R

---

B#.CTRL.T

---

PHWP#.ST
---

PHWP#.FBK

---

PHWP#.ALM

---

PHWP#.BPS

WIRE PRIMARY PUMP ENABLE AND 
SPEED COMMANDS TO VFD FROM 
BOILER CONTROLLER, TYPICAL.

---

B#.P.SS

---

B#.P.SPD

---

B#.MTR

CHILLED WATER (CHW) CENTRAL UTILITY PLANT (CUP) WITH AIR-COOLED CHILLER(S)
(ACCH) AND VARIABLE PRIMARY PUMPING2

POINT LIST GENERAL 
NOTES:
REFER TO BAS POINT 
LIST GENERAL NOTES 
ON SHEET MI701.

'#' IN P&ID POINT ID 
INDICATES TYPICAL OF 
SEVERAL AS SHOWN 
'SIM' IN P&ID.

POINT LIST FOOTNOTES:
REFER TO BAS POINT 
LIST FOOTNOTES ON 
SHEET MI701.

CHW CUP - ACCH - P/S - BAS I/O POINT LIST

POINT DESCRIPTION P&ID POINT ID

HARDWIRED
CONTROLLER I/O's

NETWORK
POINTS

T
R

E
N

D

FOOT
NOTESDI DO AI AO  R

E
A

D

 W
R
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E

 

CHILLER ALARM CH#.ALM ● ●

CHILLER EVAPORATOR ENTERING WATER
TEMPERATURE

CH#.CHW.EWT ● ●

CHILLER EVAPORATOR LEAVING WATER
TEMPERATURE

CH#.CHW.LWT ● ●

CHILLER CAPACITY (%) CH#.CPTY ●

CHILLER KW DEMAND CH#.KW ● ●

CHILLER DEMAND LIMIT CH#.LMT ●

CHILLER REFRIG'T SATURATED CONDENSING
TEMPERATURE

CH#.SCT ● ●

CHILLER START/STOP CH#.SS ●

CHILLER REFRIG'T SATURATED SUCTION
TEMPERATURE

CH#.SST ● ●

CHILLER COMPRESSOR STATUS CH#.ST ●

CHILLER CHW TEMPERATURE SETPOINT CH#.STPT ●

CHILLER CHW RETURN TEMPERATURE CH#.T.R ● ●

CHILLER CHW SUPPLY TEMPERATURE CH#.T.S ● ●

LOOP CHW REMOTE DIFFERENTIAL PRESSURE CHW.DP ● ●

LOOP CHW BYPASS GPM CHW.FL.BYP ● ●

LOOP CHW SUPPLY GPM CHW.FL.S ● ●

LOOP CHW RETURN TEMPERATURE CHW.T.R ● ●

LOOP CHW SUPPLY TEMPERATURE CHW.T.S ● ●

CHILLER ISO VALVE FEEDBACK CV.CH#.FBK ● ●

CHILLER ISOLATION VALVE CV.CH#.ISO ● ●

CHW LOOP BYPASS VALVE CV.CHW.BYP ● ●

COMMON PRIMARY CHW RETURN
TEMPERATURE

PCHW.T.R ●

COMMON PRIMARY CHW SUPPLY
TEMPERATURE

PCHW.T.S ●

SECONDARY CHW PUMP VFD FAULT STATUS SCHP#.ALM ●

SECONDARY CHW PUMP VFD BYPASS STATUS SCHP#.BPS ●

SECONDARY CHW PUMP VFD SPEED FEEDBACK SCHP#.FBK ●

SECONDARY CHW PUMP VFD SPEED COMMAND
(%)

SCHP#.SPD ● ●

SECONDARY CHW PUMP VFD START/STOP SCHP#.SS ●

SECONDARY CHW PUMP VFD STATUS SCHP#.ST ●
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HEATING WATER (HW) CENTRAL UTILITY PLANT (CUP) WITH HOT WATER BOILERS (HWB)
AND VARIABLE PRIMARY/SECONDARY (P/S) PUMPING1

HW CUP - HWB - P/S - BAS I/O POINT LIST

POINT DESCRIPTION P&ID POINT ID

HARDWIRED
CONTROLLER I/O's

NETWORK
POINTS

T
R

E
N

D

FOOT
NOTESDI DO AI AO  R

E
A

D

 W
R

IT
E

 

BOILER ALARM B#.ALM ●

BOILER FIRE RATE (%) B#.CPTY ●

BOILER HW CONTROL TEMPERATURE B#.CTRL.T ●

BOILER ENTERING WATER TEMPERATURE B#.HW.EWT ●

BOILER LEAVING WATER TEMPERATURE B#.HW.LWT ●

BOILER GAS METER B#.MTR ●

BOILER PRIMARY PUMP SPEED B#.P.SPD ●

BOILER PRIMARY PUMP START/STOP B#.P.SS ●

BOILER START/STOP B#.SS ●

BOILER STATUS B#.ST ● ●

BOILER HW TEMPERATURE SETPOINT B#.STPT ●

BOILER HW RETURN TEMPERATURE B#.T.R ● ●

BOILER HW SUPPLY TEMPERATURE B#.T.S ● ●

LOOP HW REMOTE DIFFERENTIAL PRESSURE HW.DP ● ●

LOOP HW SUPPLY GPM HW.FL.S ● ●

LOOP HW RETURN TEMPERATURE HW.T.R ● ●

LOOP HW SUPPLY TEMPERATURE HW.T.S ● ●

COMMON PRIMARY HW RETURN TEMPERATURE PHW.T.R ●

COMMON PRIMARY HW SUPPLY TEMPERATURE PHW.T.S ●

PRIMARY HW PUMP VFD FAULT STATUS PHWP#.ALM ●

PRIMARY HW PUMP VFD BYPASS STATUS PHWP#.BPS ●

PRIMARY HW PUMP VFD SPEED FEEDBACK PHWP#.FBK ●

PRIMARY HW PUMP VFD STATUS PHWP#.ST ● ●

SECONDARY HW PUMP VFD FAULT STATUS SHWP#.ALM ●

SECONDARY HW PUMP VFD BYPASS STATUS SHWP#.BPS ●

SECONDARY HW PUMP VFD SPEED FEEDBACK SHWP#.FBK ●

SECONDARY HW PUMP VFD SPEED COMMAND (%) SHWP#.SPD ● ●

SECONDARY HW PUMP VFD START/STOP SHWP#.SS ●

SECONDARY HW PUMP VFD STATUS SHWP#.ST ●

POINT LIST GENERAL 
NOTES:
REFER TO BAS POINT 
LIST GENERAL NOTES 
ON SHEET MI701.

'#' IN P&ID POINT ID 
INDICATES TYPICAL OF 
SEVERAL AS SHOWN 
'SIM' IN P&ID.

POINT LIST FOOTNOTES:
REFER TO BAS POINT 
LIST FOOTNOTES ON 
SHEET MI701.
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PR

IS

E
A

E
A

G
E

F

P
T

M

NO

T

SF

H
W

/S
T

E
A

M

IS
RA SA

SEQUENCE OF OPERATIONS PROCESS & INSTRUMENTATION 
DIAGRAM (P&ID)

1. GENERAL EXHAUST FAN (GEF) SHALL BE 
INTERLOCKED WITH THE AHU SERVING THE 
ZONE. FAN SPEED OR SHEAVE SIZE, AS 
APPLICABLE, SHALL BE ADJUSTED AT THE FAN 
DURING TAB TO ACHIEVE CFM AS SCHEDULED 
ON MQ SHEET-SERIES AND ZONE PRESSURE 
BALANCE WHERE INDICATED.

2. WHEN IN OCCUPIED MODE:

A. INITIALIZATION:

a. FAN SHALL ENERGIZE.

B. SETPOINT CONTROL: N/A

C. CONTROL OUTPUTS: N/A

3. WHEN IN UNOCCUPIED MODE:

A. FANS SHALL DE-ENERGIZE.

4. ALARMS AND SAFETIES:

A. ALARM IN BAS UPON FAILURE TO START 
GEF.

BASD-A

GEF.SS

BASD-B

GEF.ST

BASD-12A

GEF.SP

BASD-54

CV.HC

BASD-01A

ZN.T

---

ZN.ADJ

---

SF.SS

BASD-B

SF.ST

SEQUENCE OF OPERATIONS PROCESS & INSTRUMENTATION 
DIAGRAM (P&ID)

1. UNIT SHALL BE IN "OCCUPIED" MODE BASED ON AN OPERATOR 
DEFINED SCHEDULE. OTHERWISE THE UNIT SHALL BE IN 
"UNOCCUPIED" MODE. THE UNIT SHALL BE OVERRIDDEN TO 
UNOCCUPIED MODE WHEN THE HEATING PLANT SERVING THE 
UNIT IS NOTE IN OPERATION.

2. WHEN IN OCCUPIED MODE:

A. SETPOINT CONTROL:

a. ACTIVE ZONE HEATING TEMPERATURE SETPOINT: 
COMPUTE FROM A BASE SETPOINT OF 60°F* ± UP TO 5°F* 
BASED ON LOCAL THERMOSTAT ADJUSTMENT.

B. CONTROL OUTPUTS: 

a. HEATING VALVE: CYCLE OPEN TO MAINTAIN ACTIVE 
ZONE HEATING TEMPERATURE SETPOINT. 

b. FAN: CYCLE ON TO MAINTAIN ACTIVE ZONE HEATING 
TEMPERATURE SETPOINT.

3. WHEN IN UNOCCUPIED MODE:

A. FAN SHALL DE-ENERGIZE. HEATING VALVE SHALL FULL 
CLOSE.

B. IF ZONE TEMPERATURE FALLS BELOW UNOCCUPIED 
SETBACK TEMPERATURE OF 60°F*, ENABLE UH AND 
CONTROL AS IN OCCUPIED MODE EXCEPT THAT ZONE 
SETPOINTS SHALL BE SETBACK TEMPERATURE ABOVE.

*-INDICATES SETPOINT TO BE ADJUSTABLE.

LOCATE IN RETURN 
UNLESS OTHERWISE 
NOTED ON PLANS.
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GENERAL EXHAUST FAN - CONSTANT SPEED2

GENERAL EXHAUST FAN - CONSTANT SPEED - BAS I/O POINT LIST

POINT DESCRIPTION
P&ID POINT

ID

HARDWIRED
CONTROLLER I/O's

NETWORK
POINTS

T
R

E
N

D

FOOT
NOTESDI DO AI AO  R

E
A

D

 W
R

IT
E

 

GENERAL EXHAUST FAN DUCT STATIC
PRESSURE

GEF.SP

GENERAL EXHAUST FAN START/STOP GEF.SS ●

GENERAL EXHAUST FAN STATUS GEF.ST ● ●

POINT LIST GENERAL 
NOTES:
REFER TO BAS POINT 
LIST GENERAL NOTES 
ON SHEET MI701.

'#' IN P&ID POINT ID 
INDICATES TYPICAL OF 
SEVERAL AS SHOWN 
'SIM' IN P&ID.

POINT LIST FOOTNOTES:
REFER TO BAS POINT 
LIST FOOTNOTES ON 
SHEET MI701.

STEAM OR HOT WATER UNIT HEATER1

STEAM OR HOT WATER UNIT HEATER BAS I/O POINT LIST

POINT DESCRIPTION
P&ID

POINT ID

HARDWIRED
CONTROLLER I/O's

NETWORK
POINTS

T
R

E
N

D

FOOT
NOTESDI DO AI AO  R

E
A

D

 W
R

IT
E

 

HEATING COIL VALVE COMMAND CV.HC ●

SUPPLY FAN START/STOP SF.SS ●

SUPPLY FAN STATUS SF.ST ●

ZONE TEMPERATURE LOCAL SETPOINT
ADJUSTMENT

ZN.ADJ ● 1

ZONE TEMPERATURE ZN.T ● ● 1

POINT LIST GENERAL 
NOTES:
REFER TO BAS POINT 
LIST GENERAL NOTES 
ON SHEET MI701.

'#' IN P&ID POINT ID 
INDICATES TYPICAL OF 
SEVERAL AS SHOWN 
'SIM' IN P&ID.

POINT LIST FOOTNOTES:
REFER TO BAS POINT 
LIST FOOTNOTES ON 
SHEET MI701.
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A. REFER TO M-001 AND M-002 FOR MECHANICAL SYMBOLS, ABBREVIATIONS, 
AND GENERAL NOTES. REFER TO MQ SHEET SERIES FOR EQUIPMENT 
SCHEDULES.

B. FIELD VERIFY EXISTING CONDITIONS AND REPORT DISCREPANCIES TO THE 
VHA COR BEFORE PROCEEDING WITH WORK.

C. REFER TO GI SHEET SERIES LIFE SAFETY PLANS FOR LEGEND AND DETAILED 
LOCATIONS OF RATED CONSTRUCTION REQUIRING ADDITIONAL MEP 
PENETRATION SEALING MEASURES IN ACCORDANCE WITH THE 
SPECIFICATIONS. IN THE EVENT OF A CONFLICTING OR AMBIGUOUS WALL 
PATTERN SHOWN ON MEP PLANS, RATINGS FROM THE LIFE SAFETY PLAN 
SHALL GOVERN.

D. REFER TO GI SHEET SERIES FOR PROJECT PHASING PLAN AND NARRATIVE.

E. REFER TO MI SHEET SERIES FOR THERMOSTAT LOCATIONS.

F. MECHANICAL COMPONENTS ARE ABOVE THE FLOOR UNO.
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FD-1

A. REFER TO M-001 AND M-002 FOR MECHANICAL SYMBOLS, ABBREVIATIONS, 
AND GENERAL NOTES. REFER TO MQ SHEET SERIES FOR EQUIPMENT 
SCHEDULES.

B. FIELD VERIFY EXISTING CONDITIONS AND REPORT DISCREPANCIES TO THE 
VHA COR BEFORE PROCEEDING WITH WORK.

C. REFER TO GI SHEET SERIES LIFE SAFETY PLANS FOR LEGEND AND DETAILED 
LOCATIONS OF RATED CONSTRUCTION REQUIRING ADDITIONAL MEP 
PENETRATION SEALING MEASURES IN ACCORDANCE WITH THE 
SPECIFICATIONS. IN THE EVENT OF A CONFLICTING OR AMBIGUOUS WALL 
PATTERN SHOWN ON MEP PLANS, RATINGS FROM THE LIFE SAFETY PLAN 
SHALL GOVERN.

D. REFER TO GI SHEET SERIES FOR PROJECT PHASING PLAN AND NARRATIVE.

E. REFER TO MI SHEET SERIES FOR THERMOSTAT LOCATIONS.

F. MECHANICAL COMPONENTS ARE ABOVE THE FLOOR UNO.
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PIPING PLAN - PENTHOUSE CONSTRUCT MENTAL HEALTH
OUTPATIENT BLDG 52 ADDITION

2101 ELM STREET N, FARGO, ND 58102

437-316

52

05/26/2023 MB RT

100% BID DOCUMENTS

VEG 21.05 DWG  153  of  188

CONTRACT DOCUMENTS SUBMISSION
FULLY SPRINKLED

1. PROVIDE EMERGENCY GAS SAFETY SHUT-OFF SWITCH. REFER TO
SPECIFICATION SECTION 23 11 23. CONNECT TO SERVICE ENTRANCE
EMERGENCY GAS SHUTOFF VALVE. EMERGENCY SHUTOFF SWICH SHALL
ALSO DE-ENERGIZE BOILERS

2. PROVIDE NATURAL GAS DETECTOR AT CEILING LEVEL AND CONNECT TO
PLANT ALARM.

3. PROVIDE CARBON MONOXIDE DETECTOR AT BREATHING LEVEL AND
CONNECT TO PLANT ALARM.

4. PROVIDE AUDIBLE AND VISIBLE ALARM TIED TO CO AND NG DETECTION IN
PLANT. LABEL "BOILER PLANT HAZARDOUS GAS DETECTION".

5. LPS TO AHU HUMIDIFIER.

6. REFER TO SPECIFICATION 23 23 00. TYP FOR RL AND RS PIPING.

7. PROVIDE DECOUPLER AT HWP CONNECTION.

8. PROVIDE NATURAL GAS METER AT BRANCH CONNECTION.

9. PROVIDE CONDENSATE DRAIN CONNECTION TO FD-E. REF PW SHEET
SERIES FOR DRAIN LOCATION.

32'16'8'4'2'0'

N
or

th
1/8" = 1'-0"

PIPING PLAN - PENTHOUSE
1

0 100% BID DOCUMENTS 05/26/2023

05/25/2023



A. REFER TO M-001 AND M-002 FOR MECHANICAL SYMBOLS, ABBREVIATIONS, 
AND GENERAL NOTES. REFER TO MQ SHEET SERIES FOR EQUIPMENT 
SCHEDULES.

B. FIELD VERIFY EXISTING CONDITIONS AND REPORT DISCREPANCIES TO THE 
VHA COR BEFORE PROCEEDING WITH WORK.

C. REFER TO GI SHEET SERIES LIFE SAFETY PLANS FOR LEGEND AND DETAILED 
LOCATIONS OF RATED CONSTRUCTION REQUIRING ADDITIONAL MEP 
PENETRATION SEALING MEASURES IN ACCORDANCE WITH THE 
SPECIFICATIONS. IN THE EVENT OF A CONFLICTING OR AMBIGUOUS WALL 
PATTERN SHOWN ON MEP PLANS, RATINGS FROM THE LIFE SAFETY PLAN 
SHALL GOVERN.

D. REFER TO GI SHEET SERIES FOR PROJECT PHASING PLAN AND NARRATIVE.

E. REFER TO MI SHEET SERIES FOR THERMOSTAT LOCATIONS.

F. MECHANICAL COMPONENTS ARE ABOVE THE FLOOR UNO.

PENTHOUSE
28' - 0"

G KHE JFE.8 G.2

3
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301

MECH
PENTHOUSE

52-ODU-1A

52-ODU-2A

52-BT-1

52-CHP-2

52-AHU-1
28x34 SA

40x40 RA

20x20 EA

40
x4

0 
R

A20
x2

0 
E

A

38x44 OAI

21x98 EA

47
x2

9 
S

A

38x44 OAI

38x44 OAI

LVR-1

2"ø NG
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R
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ø
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4"ø CHR

4"ø CHS

3"ø HWR

3"ø HWS

4"ø CHR

G.6

4

MK301

52-FTF-2

52-AS-2

52-ODU-3

52-ODU-4

3/4" RS & RL TYP

LEVEL 1
0' - 0"

LEVEL 2
14' - 0"

PENTHOUSE
28' - 0"

E FE.8

121

WAITING

301

MECH
PENTHOUSE
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S

A
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R
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PENTHOUSE
28' - 0"
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1
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3"ø HWR

3"ø HWS
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MECHANICAL SECTIONS CONSTRUCT MENTAL HEALTH
OUTPATIENT BLDG 52 ADDITION

2101 ELM STREET N, FARGO, ND 58102

437-316

52

05/26/2023 MB RT

100% BID DOCUMENTS

VEG 21.05 DWG  154  of  188

CONTRACT DOCUMENTS SUBMISSION
FULLY SPRINKLED

1/4" = 1'-0"

MECHANICAL SECTION - PENTHOUSE
11/4" = 1'-0"

MECHANICAL SECTION - CHASE
2

0 100% BID DOCUMENTS 05/26/2023

1/4" = 1'-0"

MECHANICAL SECTION - HEATING WATER
31/4" = 1'-0"

MECHANICAL SECTION - CHILLED WATER
4

1. SEE MK500 SHEET SERIES DETAILS FOR PIPING CONNECTIONS.
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 W1

 W
2

NOTES:

1. PROVIDE VANES FOR MITERED DUCT ELBOWS WHETHER SHOWN ON PLANS OR NOT.

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

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

4. SINGLE THICKNESS VANES SHALL HAVE A 2" RADIUS, 1 1/2" MAXIMUM SPACE BETWEEN 
VANES AND A 3/4" TRAILING EDGE.

5. WHEN W1 EQUALS W2 AND W1 IS GREATER THAN 20", VANES SHALL BE DOUBLE VANE 
TYPE.

AIR FLOW

AIR FLOW AIR

FLOW

A
IR

F
LO

W

A
IR

F
LO

W

TURNING VANES
SPLIT MAIN IN 

PROPORTION TO 
BRANCH SIZES

MAIN 
SUPPLY

DUCT

SUPPLY REGISTER
OR BRANCH DUCT

PROVIDE 
VOLUME
DAMPER

MAIN SUPPLY
DUCT

PROVIDE
VOLUME
DAMPER

 W

AIR SPLIT DUCT TAKE-OFF
PLAN VIEW

BRANCH DUCT TAKE-OFF
PLAN VIEW

SUPPLY TAKE-OFF NOTES
1. 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 OR LESS. THE AIR SPLIT DUCT 
TAKE-OFF SHALL BE USED IN ALL OTHER CASES AND MAY BE USED AT ANY TIME.

1/
4×

W
, 4

" 
M

IN VD

VD

VD

MAIN SUPPLY

RIGID DUCT TO AIR TERMINAL
UNIT

ROUND SHEET METAL
DUCT

PLAN VIEW

 
 

"D"

 

 

45° M
A

X

MAIN SUPPLY
FLOW

F
LO

W

HIGH EFFICIENCY TAKEOFF PER 
SMACNA DUCT CONSTRUCTION
STANDARDS, THIRD EDITION 
(2005), FIGURE 4-6, 45° LEAD IN 

PLAN VIEW

RIGID DUCT TO AIR TERMINAL
UNIT

MAIN EXHAUST OR RETURN

AIR FLOW
AIR FLOW

VD
PROVIDE VOLUME DAMPER
AT EACH BRANCH DUCT

BRANCH DUCT

1/4 W OR 4" MIN

PLAN VIEW

 W

STIFFEN BLADE
AS REQUIRED

INSULATION SEE
SPECIFICATION

DUCT

INSULATION
STAND-OFF

DAMPER BLADE

HANDLE WITH
LOCKING QUADRANT

INSIDE END BEARING

1/8" CLEARANCE
ALL  AROUND

SIDE ELEVATION SECTION

NOTES:

1. DELETE INSULATION STAND-OFF ON DUCTWORK WITHOUT EXTERIOR INSULATION.

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

1/2" ROUND ROD PIN

OUTSIDE END BEARING

SEE SPECIFICATIONS 
FOR CLAMPS
AND SEALANT (TYP)

TYPICAL CEILING
DIFFUSER OR
REGISTER

SUPPORT SADDLE
FROM STRUCTURE

FLEXIBLE AIR DUCT 
WHERE PERMITTED 

AND SHOWN ON PLAN, 
TYP 

USE RIGID ELBOWS
FOR CHANGE OF

DIRECTION GREATER
THAN 45°

CONICAL OR HIGH 
EFFIENCY TAKEOFF

BRANCH DUCT

VOLUME DAMPER
WITH LOCKING QUAD

SHEET METAL 
SADDLE

CEILING

12"

NOTES:
1. COMMON OPTIONS FOR LAY-IN AND SIDEWALL TYPE DIFFUSERS ARE SHOWN.

REQUIREMENTS APPLY ALSO TO OTHER RUNOUT APPLICATIONS SUCH AS EXPOSED DUCT-
MOUNTED DIFFUSERS, LINEAR SLOT DIFFUSERS, RETURN GRILLES, ETC, UNLESS
OTHERWISE DETAILED ELSEWHERE.

2. REF TO M-001 FOR AREAS WHERE FLEXIBLE DUCTWORK IS PROHIBITED.
3. MAX ALLOWABLE FLEX DUCT LENGTH IS 5'-0".
4. REFER TO AIR DEVICE SCHEDULE ON MQ SHEET SERIES FOR DEVICE NECK AND

ASSOCIATED RUNOUT SIZES.
5. INSULATE RIGID DUCT AND BACKS OF AIR DEVICES PER SPECIFICATIONS.

TYPICAL 
SIDEWALL

DIFFUSER OR
REGISTER

WALL

RIGID TRANSITION, PER 
DUCT TRANSITIONS 

DETAIL, TO SIDEWALL 
DIFFUSER FRAME SIZE

SEE NOTE 1

SEE NOTE 2

SEE NOTE 3

TU FACTORY SOUND 
ATTENUATOR AS SCHEDULED

S
E

E
 N

O
T

E
 4

, T
Y

P

SEE SPECIFICATIONS FOR
CLAMPS AND SEALANT (TYP.) SEE NOTE 5

AIR TERMINAL
UNIT (CV OR VAV)

NOTES:
1. RIGID STRAIGHT TERMINAL UNIT INLET LENGTH SHALL BE A MINIMUM OF 3 TIMES THE DIAMETER

OF INLET.
2. A FLEXIBLE AIR DUCT CONNECTOR IS NOT MANDATORY FOR INLET TO THIS BOX, BUT ALLOWED

TO ACCOMMODATE MINOR OFFSETS WHERE NOT OTHERWISE PROHIBITED IN THE SPACE(S)
SERVED. MAXIMUM LENGTH 3'-0".

3. A BRANCH DUCT SERVING AN INDIVIDUAL BOX MAY BE THE SAME SIZE AS THE BOX INLET,
PROVIDED THE EQUIVALENT LENGTH OF THE BRANCH DUCT, AS SHOWN, DOES NOT EXCEED 10
FEET.  FOR LONGER LENGTHS, INCREASE THE DUCT SIZE AND PROVIDE A DUCT TRANSITION TO
MAINTAIN THE DUCT STATIC PRESSURE DROP AT OR BELOW 0.2"/100'.

4. REFER TO TYPICAL AIR DEVICE DUCT ROUNOUTS DETAIL. AIR DEVICE LAYOUTS WILL VARY.
5. COMPONENT ARRANGEMENT MAY VARY BY MANUFACTURER. PROVIDE FIELD INSULATION W/

VAPOR BARRIER FOR CONNECTING DUCT SECTIONS AND TU HW COILS.

REF TU SUPPLY DUCT 
TAKEOFF DETAIL

REHEAT COIL 
AS SCHEDULED

COVER WITH HANDLE
AND CHAIN
RETAINER GASKETED
AND PRESSURE SEALED

HOUSING
WELDED TO

DUCT SECTION
ROUND OR
FLAT OVAL
DUCT
SECTION

INSULATION

DUCT

GASKET

INSULATION

INSULATION

FACTORY
FABRICATED
LATCH

FLEXIBLE 
WASHER

CASING

GASKET
HANDLE INSIDE

"B""B"

NOTES:
1. LATCHES SHALL BE OF THE WEDGE TYPE TO CLOSE DOORS TIGHTLY.

2. HINGES ON THE ACCESS DOORS SHALL HAVE NON-CORROSIVE PINS.

3. SEE SMACNA 2005, FIGURE 9-15.

SECTION "B-B"

ACCESS DOOR

ACCESS PANEL

SECTION "A-A"

"A"

"A"

HRP, TYP

HWS

HWR

PIPE PANELS IN SERIES 
FOR UP TO 16 SF OF 

PANEL AREA.

PIPE IN PARALLEL CIRCUIT OF UP TO 16 SF 
OF PANEL AREA PER CIRCUIT, FOR GREATER 

THAN 16 SF OF PANEL AREA SERVING ONE 
ZONE. REF MI SHEET SERIES.

ELECTRIC 
FUSE LINK

FIRE AND/OR SMOKE PARTITION OR CHASE

NOTE 6
MANUFACTURER PROVIDED

SLEEVE, NOTE 2

ACTUATOR

ACCESS PANEL
NOTE 5

DAMPER, NOTE 1

SLEEVE CONNECTION
TO DUCT, NOTE 4

NOTE 3

ENGAGE BASC TO PROVIDE 
END SWITCH FEEDBACK 
POINT IN BAS & GRAPHIC

PROVIDE HIGH 
PRESSURE CUTOUT 

SWITCH AT AHU IF NOT 
ALREADY SHOWN ON MI 

SHEET SERIES

NOTES:

1. A VERTICAL FIRE&SMOKE DAMPER IS SHOWN. HORIZONTAL DAMPER INSTALLATION IS SIMILAR. SMOKE DAMPER 
INSTALLATION IS 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.

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

3. PERIMETER ANGELS: GALVANIZED STEEL, NOT LESS THAN 1 1/2"x1 1/2", 14 GAGE, TO PROVIDE 1" MINIMUM OVERLAP OF 
OPENING ON ALL 4 SIDES.

4. BREAKAWAY DUCT CONNECTION: CONTRACTOR'S OPTION OF TYPES SHOWN IN SMACNA.

5. ACCESS PANELS: SIZE AND LOCATION TO PERMIT SERVICING THE FUSIBLE LINK OR LINKS.

6. PROVIDE 1/4" TO 1/2" CLEARANCE ON HEIGHT AND WIDTH. 

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

8. REFER TO DAMPER MANUFACTURER'S INSTRUCTIONS FOR ADDITIONAL REQUIREMENTS.

SD

TO FIRE
ALARM CONTROL

PANEL (FACP)
M

AIRFLOWPSH

1"
 M

IN
 (

T
Y

P
)

MIN PER MANUFACTURER
MAX PER MANUFACTURER
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NTS

DUCTWORK SQUARE VANE ELBOWS
1

NTS

SUPPLY DUCTWORK TAKE-OFFS
2

NTS

SUPPLY DUCT TAKEOFF - AIR TERMINAL UNIT
3

NTS
ALTERNATE SUPPLY DUCT TAKEOFF - AIR TERMINAL UNITS

4

NTS

EXHAUST OR RETURN BRANCH DUCTWORK
5

NTS

VOLUME DAMPER DETAIL
6

NTS

FLEXIBLE AIR DUCT CONNECTOR
8

NTS

DUCT CONNECTION - AIR TERMINAL UNITS
9

NTS

ACCESS SECTION FOR ROUND/OVAL DUCT
7

NTS

ACCESS PANEL AND DOOR DETAIL
10
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NTS

HYDRONIC RADIANT CEILING PANELS - PIPING CONNECTIONS
12
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COMBINATION FIRE/SMOKE DAMPER

11
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TYPICAL CONNECTIONS TO HORIZONTAL
HOT WATER UNIT HEATER

NOTES:  

1. UNLESS NOTED OTHERWISE 
ON MI SHEET SERIES, UNIT 
MOUNTED THERMOSTAT 
SHALL MAINTAIN SPACE 
TEMPERATURE BY CYCLING

AUTOMATIC FLOW
CONTROL VALVE

HOT W
ATER

RETURN

HOT W
ATER

SUPPLY

MV

UNIT HEATER

Y-STRAINER (TYP)

DUCT CROSS SECTION

SCALE POCKET

TEMPERATURE SWITCH

STEAM CONDENSATE RETURN. 
PROVIDE CONDENSATE COOLER AND 

ROUTE OUTLET TO FLOOR DRAIN.

INVERTED BUCKET
TRAP ASSEMBLY

HUMIDIFIER CONTROL VALVE

TO HUMIDISTAT

STEAM SUPPLY

ON-OFF CONTROL VALVE

MANIFOLD PIPE ADAPTERS  
 

1/
3 

H
 

 
1/

3 
H

 
 

1/
3 

H D
U

C
T

 H
E

IG
H

T
 =

 H

6"
 M

IN

HORIZONTAL

VERTICAL

ABOVE 2" DIA PIPE 2" DIA & SMALLER

ABOVE 2" DIA PIPE 2" DIA SMALLER

2 1/2" DIA

2 1/2" DIA

NOTES:
1. PROVIDE WELL STEM EXTENSION AS REQUIRED TO CLEAR INSULATION FOR THE APPLICATION.
2. COORDINATE WITH BASC FOR BAS SENSOR WELL LOCATIONS.
3. REF 23 21 13 FOR P/T PORT REQUIREMENTS.
4. PROVIDE ISOLATION VALVE AT PORT TAPS TO WETTED DEVICES.

DRAIN PAN

DIELECTRIC
FITTING

REF NOTES

CD PIPING; PITCH DOWN
TOWARD DRAIN

CLEAN OUT; REF NOTES

FLOOR SINK OR OTHER 
APPROVED TERMINATION 

POINT PER PLANS

 
 

B

 
 

1"

 
 

A

NOTES:

1. REF 23 21 13 FOR MATERIAL AND JOINT REQUIREMENTS. REF 23 07 11 FOR INSULATION 
REQUIREMENTS.

2. PROVIDE CLEANOUT AT EACH BEND IN CD PIPING.

3. CD PIPE SIZE SHALL BE THE LARGEST OF THE FOLLOWING:
A. SIZE AS SHOWN ON PLANS
B. APPROVED EQUIPMENT DRAIN PAN CONNECTION SIZE
C. SIZE PER 2021 IMC TABLE 307.2.2

UNIT TYPE A B

DRAW THRU

BLOW THRU

2" PLUS X

1" MINIMUM

X

2X

WHERE X = STATIC PRESSURE AT PAN (IN WG)

SYSTEM
RETURN.

SYSTEM
SUPPLY

REFER TO EXPANSION TANK 
DETAIL FOR CONTINUATION.

1 1/2"Ø

PROVIDE 
REDUCTION 
FROM GAS PIPE 
TO 7 IN WC LOW 
PRESSURE GAS 
SUPPLY. 1200 
MBH REQUIRED 
FOR SYSTEM.

2 "

52-HWP-1, 2:
REF MQ602.

HEATNET SENSOR

THERMOSTAT

THERMOSTAT

AIR SEPARATOR

52-BHW-1

52-BHW-2

PROVIDE 
SEDIMENT TRAP 
WITH 3" MIN LEG NOTES:

1. PROVIDE DRAIN THROUGH ACID NEUTRALIZER. ROUTE AND DRAIN TO NEAREST FLOOR DRAIN

2. REFER TO DETAIL 6 ON MK503 FOR INLINE PUMP DETAIL.

3. REFER TO SPECIFICATION SECTION 23 52 25 FOR ADDITIONAL SAFETY DEVICES AND TESTING PER BOILER 
SAFETY DEVICE TESTING MANUAL V7. TESTING SHALL BE PERFORMED BY A CERTIFIED 3RD PARTY.

TO FILTER FEEDER. REFER TO 
FILTER FEEDER DETAIL.

TO OTHER GAS 
EQUIPMENT.

. MIN 3X PIPE DIAMETERS 
/  MAX 12" BETWEEN 
CENTERS

D

D

DRAIN

NC

EXPANSION TANK 
AS SCHEDULED

6" HOUSEKEEPING PAD

AIR CHARGING
SHRAEDER VALVE

ISOLATION VALVE 
PER SPECS, TYP

AIR SEPARATOR 
AS SCHEDULED, 
SEE NOTES

TO PUMP
SUCTION

REDUCED PRESSURE
BACKFLOW PREVENTER

FROM SYSTEM

RUN DRAIN LINE TO
NEAREST FD UNLESS
INDICATED OTHERWISE

HANGER RODS
(TYP)COLD WATER FILL LINE.

SEE EXPANSION TANK 
SCHEDULE FOR SIZE, MIN 3/4"

RUN DRAIN LINE TO
NEAREST FD

NOTES:

1. SEE MISCELLANEOUS HYDRONIC EQUIPMENT 
SCHEDULE FOR COMPONENT SIZES.  

2. FOR HOT WATER SYSTEMS 2" AND SMALLER 
AND CHILLED WATER SYSTEMS USE IN-LINE 
AIR PURGER IN LIEU OF AIR SEPARATOR.  

3. SET PRESSURE REDUCING VALVE SO 
PRESSURE AT HIGHEST POINT IN SYSTEM HAS 
A MINIMUM OF 4 PSIG. CHARGE EXPANSION 
TANK IN FIELD TO PRV SETTING PLUS 4 PSIG.

4. AS LOCATION SHOWN FOR HW SYSTEMS. FOR 
CHW, LOCATE AS IN CHILLER RETURN AND 
CONNECT MAKEUP AND EXPANSION TANK 
INTO DISTRIBUTION PUMP SUCTION PIPING.

FLOOR MOUNTING BASE RING WITH DRAIN
ACCESS OPENING SHOWN; ANGLE IRON
LEGS MAY BE USED AS AN OPTION

AV

SINGLE COIL

WATER COIL

AIR VENT
WHEN COIL IS
NOT SELF-
VENTING (TYP)

DRAIN WHEN COIL
IS NOT SELF-

DRAINING (TYP)

TEST PLUG
(TYP)

PIPE HANGER SHALL SUPPORT 
PIPING INDEPENDENT OF COIL (TYP)

REDUCER, IF 
REQUIRED (TYP)

DRAIN 
(TYP)

WATER COIL

WATER COIL

DOUBLE COIL

MV

MV

MV

MV

MV

MV

MV

CALIBRATED 
BALANCING
VALVE (TYP)

Y-STRAINER 
(TYP)

PROVIDE 3-WAY 
CONTROL VALVE 
WHERE CALLED 
FOR, WITH BYPASS 
AND ACCESSORIES 
SHOWN (TYP)

NOTES:

1. PROVIDE OFFSETS AT CONNECTIONS TO ALLOW COIL REMOVAL.

2. INSTALL PIPING SUCH 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.

THERMOMETER
UNDER CANOPY, TYP

FLOW SWITCH

FLEXIBLE
CONNECTOR, TYP

TEST PLUG, TYP

CHS

CHILLER 
EVAPORATOR

CHR

DDC TEMPERATURE SENSOR TO BAS, 
TYP; COORDINATE WELL LOCATIONS 
WITH BASC

PRESSURE
GAUGE, TYP

FSTT

CONCRETE 
EQUIPMENT BASE

TTAV AV

AIR VENT, TYP

3/4" DRAIN AT LOW POINT 
WITH VALVE & HOSE 

THREADS, CAPPED

EXPANSION TANK

PUMP
SUCTION

D

LOW WATER
LEVEL ALARM
SEE NOTE NO 1

AIR SEPARATOR, 
SEE NOTES

BACK PRESSURE REGULATING
VALVE SEE NOTE NO 2

GLYCOL-WATER
STORAGE TANK

4" THICK
CONCRETE PAD

FLOOR

GLYCOL-WATER
MAKE-UP PUMP

WALL MOUNTED
"ON-OFF" SYSTEM 

CONTROL

3/4"

3/4"

SIM TO OTHER
GLYCOL-WATER

SYSTEMS

NOTES:

1. PROVIDE LOW WATER LEVEL ALARM INCORPORATED TO BAS, WHETHER SHOWN IN BAS 
POINT LIST OR NOT.  

2. SET REGULATING VALVE TO MAINTAIN MAKE-UP PRESSURE AT 15 PSIG ABOVE HIGHEST 
SYSTEM PRV SETTING. 

3. MAKE-UP PIPING SYSTEM DOES NOT REQUIRE INSULATION. 
4. REFER TO MISCELLANEOUS HYDRONIC EQUIPMENT SCHEDULE AND SPECIFICATION 23 25 00 

FOR FURTHER REQUIREMENTS.
5. AS LOCATION SHOWN FOR HW SYSTEMS. FOR CHW, LOCATE AS IN CHILLER RETURN AND 

CONNECT MAKEUP AND EXPANSION TANK INTO DISTRIBUTION PUMP SUCTION PIPING.

LOW WATER CUTOFF SWITCH

RETURN RELIEF 
VALVE DRAIN TO 
GLYCOL TANK

AV

FROM PUMP 
DISCHARGE

TO PUMP 
SUCTION

FILTER 
FEEDER

DRAIN CONNECTION

LOW POINT DRAIN

AUTOMATIC FLOW 
CONTROL DEVICE 

1/2"

PRESSURE
GAUGE

NOTES:
1. SIZE FILTER FOR 5% OF TOTAL SYSTEM FLOW. PROVIDE SEPARATE FILTER AND 

FEEDER IF COMBINATION UNIT CANNOT MEET SCHEDULE AND SPEC 
REQUIREMENTS.

2. MOUNT FEEDER MAX 48" AFF. DO NOT SUPPORT FROM PIPING ALONE.
3. UNION+BAR STYLE INSERSION COUPONS INDICATIVE OF SYSTEM PIPING & COIL 

MATERIALS. PROVIDE WITH SAFETY CHAIN TO RACK. COUPON RACK NOT 
REQUIRED FOR HW SYSTEMS, PER VA STANDARD, UNO.

4. INSULATE PIPING IN DIAGRAM AS FOR THE SYSTEM SERVED. KEEP LIDS & 
COUPONS SEPARABLE.

FUNNEL

CORROSION COUPON 
RACK ON GALVANIZED 
C-CHANNEL

FLOW METER 
& GAUGE

SEE NOTE 3, 
TYP 3
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L

W

D

2D5D

5D

16"

L/
10

5"
 M

IN
L/

10
5"

 M
IN

PLAN SECTION B-B

CONCRETE BASE

ANCHOR BOLT (TYP)

PIPE SLEEVE (5D, 3" MIN)

WELD HEAD TO PLATE OR
BEND OVER END 5D

FLOOR

TYPICAL ANCHOR 
BOLT NUT

& WASHER

EQUIPMENT BASE
PLATE

PROVIDE DOUBLE SLAB
REINFORCING IN BASE AREA

SECTION A-A (BASE POURED WITH FLOOR SLAB)

TYPICAL ANCHOR BOLT NUT
& WASHER EQUIPMENT BASE PLATE

SECTION A-A (BASE NOT POURED WITH FLOOR SLAB)

PROVIDE #3 BARS 12" OC EACH
WAY IN THE BASE & DOWEL BASE

TO FLOOR

NOTES:

1. L & W DIMENSIONS SHALL BE 6" GREATER THAN THE EQUIPMENT BASE PLATE.
2. FOR EXTENSIONS OF EXISTING PADS:

A. ROUGHEN SIDE OF EXISTING PAD TO BE EXTENDED.
B. PROVIDE #3X1'-0" DOWELS @ 12" OC W/ 3" EMBEDMENT INTO EXISTING PAD.
C. PAD EXTENSION: REF TYP NEW PAD DETAILS AND NOTES ABOVE. MATCH EXISTING 

PAD THICKNESS AND CHAMFER.

1/2" TYP

1/2" CHAMFER TYP

1/2" CHAMFER TYP

A

A

B B

50" ∅ &
UNDER

HANGER RODS

BAND

OVER 50" ∅

LOAD RATED
FASTENER

BAND OF SAME SIZE
AS HANGER STRAP

HANGER STRAPS OR RODS

26

MAX DUCT ∅

(IN)

QUANTITY/SIZE
(IN)

MAX. LOAD
(LBS)

MAX. SPACING
(IN)

36

50

60

84

ONE 1 X 22 GA STRAP

ONE 1 X 18 GA STRAP

ONE 1 X 16 GA STRAP

TWO 3/8 ∅ RODS

TWO 1/2 ∅ RODS

260

420

700

1320

2500

144

144

144

144

144

NOTES:

1. TABULATED DATA FROM SMACNA ALLOWS 
FOR DUCT REINFORCING AND INSULATION, 
BUT NO EXTERNAL LOAD.

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 
WITH 36" MAX SPACING 
ON EACH CHANNEL

WELD

SADDLE

INSULATION SHIELD
AT HANGER

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

INSULATION (VAPOR
BARRIER TYPE IS
REQUIRED FOR LOW
TEMPERATURE PIPE)

HANGER ROD

NOTES:

SEE SPECIFICATIONS FOR DETAILED

HANGER REQUIREMENTS

1"
 M

A
X

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

ADJUSTABLE CLEVIS HANGER 
TYPE 1 - SEE SPECIFICATIONS

ADJUSTABLE CLEVIS HANGER 
TYPE 43 - SEE SPECIFICATIONS

8 97

77

THRU 3/4 1 1/41 1 1/2 2 1/22 3 54 6 108 12 1614 18 2420

30 322825 27

--- -

2319 221714 16

-16 -1412 13 -

1210 119

1086

7

5 FTFT.

FT.

TUBING

PIPE

NOMINAL SIZE (IN)

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

MAXIMUM PIPE/TUBING SUPPORT SPACING

NOTES:

1.

2.

PROVIDE ANCHORS ONLY

WHERE SHOWN ON

DRAWINGS.

EXTEND SLEEVE ABOVE

FLOOR WHERE
SPECIFIED.

INSULATION

BOLT (TYP)

FLOOR SLAB

FIRE-STOPPING
MATERIAL

BOLT

PIPEPIPE SLEEVE
WHERE SPECIFIED

RISER
CLAMP

RISER

PIPE SLEEVE
WHERE

SPECIFIED RISER CLAMP.
BOTTOM CLAMP
REQUIRED AT
ANCHOR POINTS
ONLY.

ELEVATION

PLAN

RISER
CLAMP

5/8" ∅ ROD

FLANGED
CONNECTION

1/4"x1 1/4"
IRON PIPE

CLAMP

1/4"x1 1/4" IRON
PIPE STRAP

WATER STOP

EXTERIOR WALL

PIPE SLEEVE

HIGH DENSITY
POLYETHYLENE (HDPE)
SLEEVE WITH INTEGRAL
HOLLOW MOLDED WATER
STOP RING 4" LARGER
THAN OUTSIDE
DIAMETER OF PIPE

4"
 M

IN

FLEXIBLE 
CONNECTION, TYP

STRAINERISOLATION 
VALVE PER 
SPECS, TYP

BALANCING DEVICE 
(OMIT IF CONTROLLED 

BY VFD)

PIPE HANGERS - PROVIDE DOUBLE
DEFLECTION NEOPRENE (TYPE HN)
FOR FIRST TWO ON EACH SIDE OF

PUMP (SEE NOTE NO 1)
PRESSURE GAGE

1/2"

NOTES:

1. SUPPORT PUMP FROM PIPING ONLY. DO NOT SUPPORT PUMP FROM MOTOR

P/T PORT IN PUMP CASE 
GAUGE TAPPING, TYP

CONCRETE INERTIA
BASE 1" MIN

DIA PIPE STAND

SYSTEM DRAIN 

SUCTION DIFFUSER WITH 
BUILT IN STRAINER

1/2"

PRESSURE GAUGE

OPTIONAL STRAINER

ISOLATION VALVE 
PER SPECS, TYP

RIGID PIPE
HANGER

VIBRATION ISOLATOR
(TYPICAL)

FLOOR

PUMP

FLEXIBLE CONNECTOR
(TYPICAL)

1/2"

CHECK VALVE

INSTALL HANGER AS
CLOSE TO PIPE ELBOW
AS POSSIBLE (TYPICAL)

RIGID PIPE HANGER

FIRST 3 HANGERS FOR EACH PIPE AND 
BRANCH SHALL BE SPRING & NEOPRENE 

TYPE. TYPE "H" FOR 4" DIA PIPE & SMALLER 
TYPE "H-P" FOR 5" DIA PIPE & LARGER

NOTES:
1. SEE SPECIFICATION 23 21 23 FOR Y STRAINER OPTION

P/T PORT IN PUMP CASE 
GAUGE TAPPING, TYP

PIPE CASING PAN 
TO FD

ISOLATION BASE

NOTES:

1. SECTION TYPICAL ACROSS EACH EQUIPMENT MOUNT POINT PAIR.

2. PROVIDE ADDITIONAL MID-SPAN CURBS AS REQUIRED TO LIMIT C-CHANNEL DEFLECTION TO 
MAX L/360.

3. UNLESS OTHERWISE INDICATED ON PLANS, PROVIDE ADDITIONAL C-CHANNEL FOR EQUIPMENT 
DISCONNECT OR VFD RACK. FASTEN TO RAIL CURB SIDES AS SHOWN FOR EQUIPMENT 
SUPPORTS.

FAN PER
SCHEDULE

MIN 1-5/8" 12 GA GS C-
CHANNEL, SLOTTED. 

REF NOTE 2

ANGLE BRACKET

FASTENERS INTO CURB 
SIDE AT 2 LOCATIONS 

WITH NEOPRENE 
WASHER AT METAL 

FLASHING 

REF ARCH FOR RAIL 
CURB ROOFING DETAIL

NEOPRENE PAD 
BETWEEN 

CHANNEL AND 
CURB

MOUNT ISOLATION BASE 
TO CROSS MEMBER 
WITH FACTORY 
VIBRATION ISOLATORS 
PER MFR IOM

FAN & MOTOR, MOTOR 
BASE, ISOLATION BASE, 
AND SPRING ISOLATORS 
FURNISHED BY FAN MFGR

REF STRUCT FOR 
LOCATION AND 
REINFORCEMENT 
DIRECTIVES

L
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