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No REVISION DATE 

DESCRIPTION 

PLUMBING 

CLEANOUT 

FIXTURE TRAP 

FLOOR DRAIN 

FLOOR SINK 

VENT TI,RQUGH ROOF 

FIXTURE TRAP (ISOMETRIC DIAGRAM) 

FLOOR DRAIN (ISOMETRIC DIAGRAM) 

FLOOR SINK (ISOMETRIC DIAGRAM) 

PLUMBING PIPING 

SANITARY ABOVE GRADE 

SANITARY BELOW GRADE 

STORM DRAIN ABOVE GRADE 

STORM DRAIN BELOW GRADE 

VENT 

ACID SANITARY ABOVE GRADE 

ACID SANITARY BELOW GRADE 

ACl□ VENT 

COLDWATER 

HOT WATER 

CIRCULATING HOT WATER 

REVERSE OSMOSIS WATER 

DEIONIZED WATER 

DISTILLED WATER 

HOSE BIBB 

WATER HAMMER ARRESTOR 

PLUMBING FIXTURE TYPE 

KEYNOTE 

PIPE SLOPE AS NOTED 

BACKFLOW PREVENTER 

CHECK VALVE 

BALANCING VALVE 
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Planning 
Architecture 
Engineering 
Interior Design 
Construction Management 
Design Build 

Horty Elving & Associates, Inc. 

MECHANICAL SYMBOLS SCHEDULE 
THIS IS A COMPREHENSIVE SYMBOLS SCHEDULE, NOT ALL SYMBOLS ARE APPLICABLE TO THESE DRAWINGS 

DESCRIPTION SYMBOLS DESCRIPTION 

GENERAL PIPING SYMBOLS DRAWING SYMBOLS H.V.A.C. SYMBOLS 

UNION 

PIPE UP 

PIPE DO\NN 

TEE OUTLET, UP 

TEE OUTLET, DOWN 

CAP ON END OF PIPE 

CROSS 

ELBOW 

TEE 

DIRECTION OF PIPE PITCH (DOWN) 

DIRECTION OF FLOW 

ANCHOR 

REDUCER OR INCREASER 

ECCENTRIC REDUCER 

INVERTED BUCKET TRAP SET INCLUDING 
PIPING ACCESSORIES SEE DETAIL 

FLOAT & THERMOSTATIC lRAP SET INCLUDING 
PIPING ACCESSORIES SEE DETAIL 

THERMOSTATIC TRAP SET INCLUDING 
PIPING ACCESSORIES SEE DETAIL 

TESTPWG (PRESSUREfTEMPERATURE) 

AU TOMA TIC AIR VENT 

MANUAL AIR VENT 

QUICK-COUPLE HOSE CONNECTOR 

PRESSURE GAUGE 

TEMPERATURE GAUGE 

VALVE SYMBOLS 

GATE VALVE - THREADED/RANGED 

GLOBE VIJ...VE -THREADED/FLANGED 

GATE VALVE WITH 314" HOSE ADAPTER 

CHECK VALVE 

WYE STRAINER (WITH BALL VALVE AND 
HOSE CONNECTOR) 

WYE STRAINER WITH VALVED DRAIN AND 
QUICK-COUPLE HOSE CONNECTOR) 

ANGLE GLOBE VALVE 

BUTTERFLY VALVE 

MODULATING CONTROL VALVE 

MODULATING CONTROL BUTTERFLY VALVE 

TWO POSITION CONTROL VALVE 

THREE-WAY MODULATING CONTROL VALVE 

THREE-WAY TWO POSITION CONTROL VALVE 

PRESSURE REGULATING VALVE 

PRESSURE SAFETY VALVE 

AUTOMATIC BALANCING CONTROL VALVE 

WATER BALANCE DEVICE 

CIRCUIT SETTER VALVE 

GATE VALVE WITH GLOBE-VALVED BYPASS 

PLUG VALVE 

CONTROL VALVE (CV)- FLOAT-OPERATED 

PRESSURE REDUCING VALVE (PRV) 

WATER LEVEL CONTROLLER 

FLOW METER 

BALL VALVE 

GATE VALVE 

EXPANSION COMPENSATOR. OR FLEXIBLE CONNECTOR 

PUMP 

FLOW CONTROL VALVE 

VALVE BUNDLE 

PRESSURE SENSOR (AIR SIDE) 

PRESSURE DIFFERENTIAL SENSOR (HYDRONIC) 

RECORD SET 

@~--

&-
< 11X-SF3') 

I 

<11xTu11' 

\~-

DETAIL NUMBER 

DRAWING NUMBER WHERE DRAWN 

SECTION LETTER 

DRAWING NUMBER WHERE SHOWN 

BUILDING NO. WHERE EQUIPMENT IS LOCATED. 

EQUIPMENT ABBREVIATION (SUPPLY FAN) 

SUPPLY FAN NO. 3 IN BUILDING NO. 26 

TYPICAL UNIT NO. 

BUILDING NO. WHERE EQUIPMENT IS LOCATED 

ITEM (TERMINAL UNIT SHOWN) 

ITEM NUMBER (TERMINAL UNIT NO. 1) 

SERVED BY AIR HANDLER UNIT NO. 1 

GENERAL NOTES: 
DUCT SIZE IS THE SAME AS DIFFUSER NECK SIZE UNLESS OTEHR\'VISE NOTED. 

DIFFUSER LEGEND 
?~to;, 

L lNDICATES TYPE OF DIFFUSER 
S =SURFACE 
L = LAY-IN 
E = EXISTING 

L__ INDICATES NECK SIZE EITHER SQUARE DIMENSION OR THE DIAMETER 

~-- INDICATES DIFFUSER SIZE, INCHES SQUARE. 

REFER TO REFLECTED CEILING PLAN FOR EXACT LOCATIONS OF ALL CEILING 
DIFFUSERS. ALL DIFFUSERS ARE 4--WA.Y THROW UNLESS INDICATED OTHERWISE 
ON PLANS BY AHA.TCHEDAREA. 

VARIABLE VOLUME BOX SCHEDULE 
THIS SYMBOL ON THE 
PLANS INDICATES THE 
VALVE BUNDLE 
AND THE G.P.M. 

1.0 
TYPE~ 

0 A-3 

SIZE 

BOX SIZE CFM RANGE 

"A" 0-199 

"B" 200-399 

·c· 400-599 

"D" 600-799 

"E" 600-1199 

BOX TYPE 

33% MIN. AIR FLOW- 40" RISE @LOW FLOW 

2 CONSTANT VOLUME - 40° RISE @ HIGH FLOW 

3 HIGH - LOW - HIGH - 40" RISE@ HIGH FLOW 

4 33% MIN. AIR FLOW- NO REHEAT 

I 

+-[§ SUPPLY DIFFUSER 

.I 

RETURN DIFFUSER 

EXHAUST DIFFUSER 

VARIABLE VOLUME BOX 

-
! SMOKE DAMPER 

~ 
. 
! FIRE DAMPER 

~ 

l 13 
I 

BALANCING DAMPER 

TURNING VANES 

STANDARD RADIUS ELBOW 

OPPOSED BLADE DAMPER 

THERMOSTAT 

@ HUMIDISTAT 

gi111 + lllr?] IN-LINE FAN 

12"- 6 ROUND DUCT 

12"x8"0VAL a OVAL DUCT 

12"xB" RECTANGULAR DUCT, "P 1200-2400 
NOTE: BOX SIZE "F" & ''G" MAY BE TWO 
PARALLEL BOXES 

(FACE OF DUCT IS LISTED FIRST) 
"G" 2400&UP 

09/30/16 

113F• i 
113fo i 

INCLINED RISE 
IN DIRECTION OF AIR FLOW 

INCLINED DROP 
IN DIRECTION OF AIR FLOW 
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APPROVED: SERVICE LINE DIRECTOR 

APPROVED: GEMS COORDINATOR 

APPROVED: PROJECTS SECTION MANAGER 

APPROVED: DIRECTOR FMS 
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1------ PC -----

LPS 

1------ LPR ------
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S. M. 

1------ S. M. ------

G 
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DESCRIPTION 

POWER ROOF VENTILATOR 

SUPPLY DUCT UP 

SUPPLY DUCT DOWN 

RETURN DUCT UP 

RETURN DUCT DOWN 

EXHAUST DUCT UP 

EXHAUST DUCT DOWN 

AIR CURTAIN 

FILTER BANK 

CABINET UNIT HEATER 

UNIT HEATER 

CEILING MOUNTED CABINET 
UNIT HEATER 

AIR COOLED CONDENSING UNIT 

HIGH PRESSURE STEAM 

CONDENSATE PUMP DISCHARGE 

LOW PRESSURE STEAM 

LOW PRESSURE STEAM CONDENSATE RETURN 

HEAT PUMP SUPPLY 

HEAT PUMP RETURN 

STEAM SUPPLY 

CONDENSATE RETURN 

SNOW MELT SUPPLY 

SNOW MELT RETURN 

GAS LINE 

DRAIN LINE 

DATE: APPROVED: INFECTION CONTROL NURSE DATE: DRAWING TITLE 

MECHANICAL 
DATE: APPROVED: PATIENT SAFETY DATE: SYMBOLS AND 

ABBREVIATIONS 
DATE: APPROVE□: CHIEF OF POLICE DATE: 

I APPROVE□: CHIEF OF STAFF 

DATE: APPROVED: SAFETY MANAGER DATE: 
I APPROVED: MEDICAL CENTER DIRECTOR 

SYMBOLS DESCRIPTION 

CONTROLS SYMBOLS 0 ROOM THERMOSTATfTRANSMITTER-WALL MOUNT 

0 ROOM HUMIDISTAT (MOISTURE)/TRANSMITTER-WALL MOUNT 

0--- TEMPERATURE TRANSMITTER 

~ TEMPERATURE TRANSMITTER, AVERAGING ELEMENT 

0--- MOISTURE (HUMIDITY) TRANSMITTER 

0--- PRESSURE TRANSMITTER 

8---- STATIC PRESSURE SENSOR 

0--- FLOW TRANSMITTER 

0--- CURRENTTRANSMITTER 

0--- CONDUCTIVITY TRANSMITTER 

0--- SMOKEDETECTOR 

8 PRESSURE DIFFERENTIAL TRANSMITTER 

8 PRESSURE DIFFERENTIAL SWITCH 

0 HAND SWITCH (HA.ND-OFF-AUTO SWITCH) 

0 VALVE OR DAMPER POSITION CONTROLLER 

8 LOCAL RECORDING TIME CLOCK (RUNTIME) 

8 TEMPERATURE SWITCH, LOW (FREEZESTAT} 

8 TEMPERATURE SWITCH, HIGH (FREEZESTAD 

0 LEVEL CONTROLLER 

0 LEVEL TRANSMITTER 

8 
8 

I LTCP I 

~ 
I VSMC I 

PRESSURE SWITCH HIGH 

PRESSURE SWITCH LOW 

ELECTRONIC TO PNEUMATIC TRANSDUCER 

CARBON DIOXIDE TRANSMITTER 

CARBON MONOXIDE TRANSMITTER 

OCCUPANCY SENSOR 

LOCAL TEMPERATURE CONTROL PANEL 

HVAC CONTROL PANEL 

VARIABLE SPEED MOTOR CONTROLLER 

§ 

0 
0 
0 
0 
@) 

INTEGRATE CONTROL POINT ON REMOTE GRAPHICS WORKSTATION AT 
ENERGY CONTROL CENTER 

□AT~I 

DAT~I 

8 

PROJECT TITLE 

TEMPERATURE CONTROLLER. SEE SEQUENCE OF OPERATION 

PRESSURE CONTROLLER. SEE SEQUENCE OF OPERATION 

SPEED CONTROLLER. SEE SEQUENCE OF OPERATION 

FLOW CONTROLLER. SEE SEQUENCE OF OPERATION 

FLOW SWITCH HIGH 

FLOW SWITCH LOW 

TIME CLOCK CONTROLLING EQUIPMENT ON A SCHEDULE 

TEMPERATURE SENSING ELEMENT FOR 
TRANSMITTING TEMPERATURE TO EMCS 

(PROVIDE 12 INCHES [200mm) MINIMUM 

LENGTH IN DUCTlM-iEN SPACE PERMITS.) 

SENSOR WITH AVERAGING ELEMENT TO TRANSMIT 
TEMPERATURE TO EMCS 

MOTOR STARTER 

ELECTRIC OPERATED CONTROL DAMPER/OR VALVE 

DATE I 01/03/13 
REHABILITATION CENTER PLOT SCALE I PROJECT #656-332 NTS St. Cloud VA 
St. Cloud VA Health Care System PROJECT NO. Health Care System 

S1430 Brainerd I Montevideo I Aleundria 

rHECKED BY irRA;; 1 
I 

BUILDING No 

116 
LOCATION DRAWING NO. 
VA MEDICAL CENTER M001 ST. CLOUD MN 56303 
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,PIPE ANCHORS 
~ 7 
• ! DROP BELOW 

3/4"SUP.UPTO 
11' LIN. RADIATION 
2750 BTIJH 
DETAIL M304/5 

3/4' RET. FROM 
6' LIN. RADIATION 
1500 BTIJH 
DETAIL M304/5 

3/4" RET. FROM 

314' RET. FROM 
20' LIN. RADIATION 
5000 BTUH 
DETAIL M304/li 

r----X-------------- COND : ,--*-----,-- STM 
- I_;----------· THE FLOOR TO --.,·--.----.--.,-.---.---.----,-.----. 

DROP BELOW 
THE FLOOR TO 
PIPE AROUND 
COLUMNS 

3/4" SUP. UP TO 
14' LIN. RADIATION 
3500 BTUH 

14' LIN. RADIATION 
3500 BTIJH 

~·-• -----------------·-·"-' ---~ DROP BELOW ·::• "'··•· • • •. ·· . ..,_·"·TI-lEFLOORTO 
~ 

II-) ! EXISTING 6" 0 HIGH 

TIE NEW 3" H.P. 1 PRESSURE STEAM 

STEAM AND 1" PUMPED : EXISTING 3"0 
CONDENSATE INTO '"t-- PUMPED CONDENSATE 
EXISTING LINES. 

~ 

EXPANSION =._, 
COMPENSATORS 

I 
~ • 
I 
I 
~ • 

I 
~ • 

t-~-----

(!) :.:~~TING BUILDING TIE IN 

PIPE AROUND ., ., - , 
COLUMNS 

314" RET. FROM 
11' LIN. RADIATION 
2750 BTUH 
DETAIL M304/5 

314" SUP. UP TO 
25' LIN. RADIATION 
6250 BTUH 
DETAIL M304/5 

314" RET. FROM 
25' LIN. RADIATION 
6250 BTUH 
DETAIL M304/5 

., 

' 

' ' 

UNIT HEATER# 1 
50,000 BTUH 
DETAIL M302f2 

0. ----:, 

' ' 

3/4" SUP. UP TO > 11' LIN. RADIATION 
2750 BTUH 

/ - DETAIL M304/5 

1 314' RET. FROM 
I 12' LIN. RADIATION 

3/4" RET. FROM 
14' LIN. RADIATION 
3500 BTUH 
DETAIL M30415 

' 

314' SUP. UP TO 
12' LIN. RADIATION 
3000 BTUH 

• ¥ •·,_I 

I ' 

DETAIL M304/5 DETAIL M304/5 

' 

DROP BELOW 
THE FLOOR TO 
PIPE AROUND 
COLUMNS 

' I 

I 

· .. 

l-

~------------,,-----------«>I, 
DETAIL M304/li 

i ' 3000 BTUH ~--------1---- -----; •-----,.,---~ , DETAIL M304/5 , , , ,r;, 

' ' ' ' ' ' ~------------~---~ --------,,------tq ' 

3/4" SUP. UPTO 
4' LIN. RADIATION 
1000 BTUH 
DETAIL M304/5 

: ,.------£" •C 

I ·., 

7 \ IUPTO IUPTO, 0 -~, 0 

1 : TI-lERMOSTAT: TI-lERMO T'r" Q ·, ' 
\ ROOM 135 ROOM 134 ¥ T 

\ (1.1 -9L/ •---------;iJ UPTOTHERMOSTAT 

- ' 
r==i-- - =, 

L_ I 11 ! 
' ' ' UP TO THERMOSTAT 
-7 ROOM 136 

:, I -------.-.--.--------J·". l I ., , " ""'. ' , 

' UP TO THERMOSTAT 
-9 ROOM 138 

' ' ' ' 
UPTO 
THERMOSTAT 
ROOM 145 ,,u 

\ -6 ROOM 122 
\ I I I I I 
1 1 I I I I 
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1 I L_ (16.2)_... ! __ ,-·t·J _ ... \ __ 
' ' ' ' ' UPTOTHE~ AT 

ROOM 122 

' 

t 
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1112·___,, f 

' ' ' ' 

UP TO ,,, 
TI-lERMOSTAT 
ROOM 147 

I 

·, 

. 
~---101., 

'-,~--------
-l, 

PIPE AROUND 
COLUMNS 

3/4' SUP. UP TO 
9' LIN. R.A.DIATION 
2250 BTUH 
DETAIL M304/li 

3/4" RET. FROM 
8' LIN. RADIATION 
2000 BTUH 
DETAIL M304/li 

DROP BELOW 
TI-lE FLOOR TO 
PIPE AROUND 
COLUMNS 

314" SUP. UP TO 
B' LIN. R.A.DIATION 
2000 BTUH 
DETAIL M30415 

,, ,7 
3/4' ,, 

i i i i . ,. 
3/4' SUP. UP TO 
20' LIN. RADIATION 
5000 BTUH 

r---------~ 3/4" RET. FROM 
26' LIN. RADIATIOI 
6500 BTUH 
DETAIL M30415 

' ' ' ' ' ' 

DETAIL M304/li 

.., _____ 1.2 

UP TO THERMOSTAT 
ROOM 121 

C 

4 --

' ' luPTO ,,, 
I TI-lERMOSTAT 
I ROOM 156 

PIPE ANCHORS \ \ 
' " \ 
' ' ' ' 

UNfTHEATER#2 
50,000 BTUH 
DETAIL M302/2 I 
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PIPING THRU AN 
EXTERIOR WALL 

Harty- Elving'" 
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Architecture 
Engineering 
Interior Design 
Construction Management RECORD SET 

' ' ·' 1250 BTUH 
METERING DETAIL M301/13 DETAIL MJ0,1/5 : UPTO ,,, : ' DETAIL M304/5 

09/30/16 

DROP BELOW 
TI-lE FLOOR TO 
PIPE AROUND 
COLUMNS 

6, :~~ER LEVEL PLAN 

··~ ' 
J " , : 

SEE DETAIL /! 
P304/5 FOR AU. I 
BELOW GRADE I 
PIPINGlHRUAN : 
EXTERIOR WALL I 

' ' ' 

: TI-lERMOSTAT : 
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ALTERNATES 
REFER TO ARCHITECTUAL PLANS FOR DESCRIPllON OF AL TERNA TES # 9, # 10, & # 11. 

GENERAL NOTES: 
DUCT SIZE IS THE SAME AS DIFFUSER NECK SIZE UNLESS OTEHRWISE NOTED. 

DIFFUSER LEGEND 
2410S 

LINDICATES TYPE OF DIFFUSER. 
S = SURFACE 
L = LAY-IN 
E = EXISTING 

INDICATES NECK SIZE EITHER SQUARE DIMENSION OR THE DIAMETER. 

~--INDICATES DIFFUSER SIZE, INCHES SQUARE. 

REFER TO REFLECTED CEILING PLAN FOR EXACT LOCATlONS OF ALL CEILING 
DIFFUSERS. ALL DIFFUSERS ARE 4-WAY THROW UNLESS INDICATED OTHERWISE 
ON PLANS BY A HATCHED AREA 

VARIABLE VOLUME BOX SCHEDULE 
TlllS SYMBOL ON THE 
PLANS INDICATES THE 
VALVE BUNDLE 
AND THE G.P.M. I 
TYPE 1.0 

A---3 

SIZE 

BOX SIZE CFM RANGE BOX TYPE 

"A" 0-199 1 33% MIN. AIR FLOW - 40' RISE @ LOW FLOW 

"B" 

"c" 
"D" 

"E" 

"F" 

"G" 

200-399 

400-599 

600- 799 

800-1199 

1200-2400 

2400 & UP 

2 CONSTANT VOLUME - 40" RISE @ HIGH FLOW 

3 HIGH - LOW - HIGH - 40' RISE @ HIGH 

4 33% MIN. AIR FLOW - NO REHEAT 

NOTE: BOX SIZE •r & "G" MAY BE TWO 
PARALLEL BOXES 

FLOW 

OJ\TE I OATE:11 APPROVEO: INFECTION CONTROL NURSE 
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DUCTWORK 
INSTALLED

AREA OF WORK



1 

2 

No 

PUMP DISCHARGE 
TO PLANT 

CONTROL CABINET 

VENT~ 

RECEIVE I 
WATER LEVEL GAUGE 

'• '. 

t 

CHEDULE 80 STEEL PIPE 

RAVITY RETURN 
FROM FLASH TANK 
IF SHOWN ON 
FLOOR PLAN 

✓ THERMOMETER 

L -~- --t><l----,7---r 

LP 

LOOR 
THERMO METE 

5" [127mm] THICK 
CONCRETE HOUSEKEEPING 

PAD BY MECHANICAL 

FLUSHING 
CONNECTIO /4" [20mm] DRAIN, 

DISCHARGE INTO NEAREST 
FLOOR DRAIN, NC. 

e, CONDENSATE PUMPS-PIPING CONNECTIONS 
1 NO SCALE 

REDUCED PRESSURE BACKFLOW 
PREVENTER ~--- AUTO. AIR VENT TO 

CONNECTOR PIPE. 

DRAIN 

NOTE: 

HANGER 
..,. '---,c"t;Jlf-----l/(ci\p1 RODS (n'r?:) 

f-D~ RUN DRAIN 
LINE TO AIR 
NEAREST FD SEPARATOR 

1-D-,~ SEE NOTES 
COLD WATER FILL LINE. 3 & 4 
SEE EXPANSION TANK 
SCHEDULE FOR SIZE 

AIR CHARGING --::::::1'""' 
SHRAEDER VALVE 

6" [150mm 
HOUSEKEEPIN 
PAD BY MECH. 

BLADDER 
EXPANSION 

ANK 

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

DRAIN 
J:Jr-\4.,_,10 PUMP 

SUCTION 

BUTTERFLY 
OR BALL 
ISOLATION 
VALVE 

RUN DRAIN LINE TO 
NEAREST FD UNLESS 
INDICATED OTHERWISE 

FROM SYSTEM 

1. SEE EXPANSION TANK SYSTEM 
SCHEDULE FOR COMPONENT 
SIZES. 

2. FOR HOT WATER SYSTEMS 2" 
[50mm] 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 
[28kPa]. 

VERTICAL PRESSURIZED 
©TANK PIPING FLOOR 

EXPANSION 
MOUNTED 

S NO SCALE 

NOTE: 
A TRIPLE DUTY VALVE 
MAY BE USED IN LIEU 
OF THE BALL VALVE, 
BALANCING VALVE AND 
CHECK VALVE. 

3/4H FILL LINE~---

UP TO FUTURE 
SECOND FLOOR 

TO SYSTEM 
FIRST FLOOR 

THERMOMETER 

BUTTERFLY VALVE (TYP.) 

'"" 4" 

----cl 

FUTURE VAL'£ 0 ' ! > 

m•"; ~ ,,~, 
I '-.. ,, r" I 
I -., ., I fr• 
\ ~ f-6--t ! i 

--,, ( (:!';', ~ : \I, 
---0: C:~---.:::L-. : -......__,., I ' I 

'-..,J ""~\J 
,, \) ~ 4" CONCRETE PAD _...,.. -

BY MECHANICAL '~1 

ffi 
TRIPLEX PUMP PIPING 
NO SCAUE 

ASI # 10 2/2/15 

EXPANSION TANK 
MOUNTED ON 
FIELD-ERECTED STAND 

FROM SYSTEM 6" 

RELIEF VALVE 

AIR 
ELIMINATOR 

PRESSURE 

---------- BALL VALVE 

';;; ......_ _ FLEXIBLE 
., · ------------ CONNECTOR 

SUCTION STRAINER 
(IF A SUCTION 
STRAINER IS NOT 
USED ALLOW 5 
PIPE DIAMETERS 
FROM THE ELBOW) 

HEAT COOL SYSTEMS) 

ADJUSTABLE CLEVIS HANGER 

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

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

INSULATION SHIELD 
AT HANGER 

TYPE 1 - SEE SPECIFICATIONS 

PROVIDE INSULATION SHIELD 
& INSERT FOR ALL PIPING 
(8" [200mm] MIN.) 

ELD 

ADJUSTABLE CLEVIS HANGER 
TYPE 4.3 - SEE SPECIFICATIONS 

~~1/2" [15mm] DIA. 
HANGER RODS WITH 
36" [900mm] MAX. 
SPACING ON EACH 
CHANNEL 

AND 

lJ;,l;'J;,!f--------1-5/8" [43mm] 12 GAUGE 
CHANNEL OR 2"x2"x1/4" 
[50x50x6.4mm] ANGLE 

NOTES, 
SEE SPECIFER FOR DETAILED 
HANGER REQUIREMENTS 

NOM. SIZE[~N~] THRU 3/4 1 1 1/4 
r,;1 THRU [20] 1251 

FT. 7 7 7 

SIDE VIEW TRAPEZE HANGER FOR UP TO 
1000 LB. [ 453KG] UNIFORM LOAD 

MAXIMUM PIPE/TUBING SUPPORT SPACING 

'i¼' 2 
2 :ti' 3 4 5 6 8 10 

1501 165 751 1001 1251 1501 200] 2501 
9 10 11 12 14 16 17 19 22 

12 14 16 16 20 24 
[300] [350] [400] 4501 5001 600 

23 25 27 2B 30 32 PIPE [mm] [2100] [2100] [2100] 2700 3000 3400 3700 4100 4900 5200 5B00 6700 7000 7600 B200 B500 9100 9600 

TUBING FT. 5 FT 6 7 8 8 9 10 12 13 14 
[mm] 115001 1800 [2100] 24-00 2400 2700 3000 3700 [4000] 4100 

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

HOT WATER 
SYSTEM SUPPLY 

HANGERS 

16 
[4900] 

- - - - -

- - - - -

CHILLED WATER 
~~ SYSTEM SUPPLY 

-

-

TO SNOW MELT 
,.___.,,SYSTEM 

3/4" [20mm r7 

WALL MOUNTED/: 
"ON-OFF" MOTOR 

CONTROL-SEE II 
NOTE NO. 4 

I 

3/ 4" [20mm ]1--L __ _J___,.. 

INDIRECT GLYCOL MAKE-UP (!:9 (PIPING AND CONTROLS) 
7 NO SCALE 

PIPE HANGERS - PROVIDE DOUBLE--~ 
DEFLECTION NEOPRENE (TYPE HN) 
FOR FIRST TWO ON EACH SIDE OF 
PUMP (SEE NOTE NO. 1) 

BALANCING 

DEVICE~ 

-

BALL OR 
BUTTERFLY 
n'P . 

NOTES: 

FLEXIBLE---~ 
CONNECTION 

PACKAGE 

PRESSURE GAGE 

STRAINER 

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

IN-LINE PUMPS - CONNECTIONS 
NO SCAlE 

-

-

ASI # 15 7 /24/15 Planning 
Architecture 
Engineering 

D 

IN 

4" 

3" 

2j" 

2" 

1r· 

PIPE ANCHOR 
SCHEDULE 

MM 

102 

76 

64 

51 

38 

p 

IN MM 

i" 16 

'" 13 
' 
i" 10 

i" 10 

'" 10 
' 

0+1" 
D+ 25 

IN 

'" ' 
'" 2 

i" 

i" 

l" 
4 

C N s BOLT PATTERN 

MM IN MM IN MM 

19 4" 102 r 19 [-+-] 
13 4" 102 o" 16 [-+-] ' 
10 4" 102 o" 16 [-+-] ' 
10 4" 102 i" 16 [-+-] 
6 4" 102 l" 13 [-+-] ' 
,,.---INSULATE IS INDICATED FOR ALL 

CHILLED WATER. INSULATE PIPE 
ONLY FOR STEAM & CONDENSATE 

~LPIPE~\ 

PE 0.0. 
COPPER TUBE 

. ... 

ANCHOR BOLTS 
N=NUMBER 
S=SIZE 
DRILL rt> = S+l/1 
DRILL rt> = S+[2] 

e, SMALL 
J NO SCALE 

---.fM'-c-+--+- 5 / 1 6" 
[e] 

0+1 1 2" 
D+ 38 

D+3 3/4" 
0+[95] 

' 

NOTE: 

' 

-

.. 

-P 
I I 

a.WHERE USED FOR COPPER TUBE OR PIPE, 
BRAZE TO FABRICATED STEEL ANCHOR 

PIPE ANCHOR 1 1 /2" 

-

' I 

' 
C 

' 

0+2 112" 
D+[64J 

D+4 3/4H 
□+[121] 

4" 

AUTO. AIR VENT TO DRAIN, ]'(p 

\ 

_"-,, 
,~GTE a 

I I 

MODULATING CONTROL 
VALVE 

"l-_]'--~------\)1<]--~-➔~ HWR/GHR 

' 1---~---j:)-/HWS/GHS 

l SHUTOFF VALVE ' ' ' ' ' ' FLOW CONTROL VALVE 

FACE & BYPASS 
DAMPERS 

PREHEAT 
COIL 

A.H.U. 
©PIPING 

B NO SCALE 

HEATING COIL 
CONNECTIONS 

FULL SIZE 
CONNECTIONS 
TO ALL COIL HEADER 
TAP PINGS 

SIZE AND SELECT COIL FOR 
PARALLEL FLOW AND MINIMUM 
TUBE WATER VELOCITY OF 3.0 
FEET PER SECOND 

(HOT WATER) 

RUN DRAIN LINE FROM 
RELIEF VALVE TO NEAREST 
FLOOR DRAIN. (n'P.) 

LPS (10 PSIG) 
STEAM 
SUPPLY 

4" 

DOC 
TEMPERATURE 
SENSORS 

THERMOMETER 
(n'P.) 

1. NOT USED. 

1/2" [15mm] 
CHECK VALVE 
VACUUM BREAKER 
(n'P.) 

HEAT EXCHANGER 
(n'P.) 

TEST PLUG 
(n'P.) 

2-1/2" 

/ 

1-1/4" 

2. PROV DE SADDLE SUPPORTS AND LEGS OR HANGERS FOR HEAT EXCHANGER. MOUNTING HEIGHT SHALL 
BE ADJUSTED TO FACILITATE GRAVITY RETURN OF STEAM CONDENSATE. 

3. NOT USED. 

4. CONnOL VALVES SHALL BE IN A j AND ~ SIZE ARRANGEMENT. 

® HEAT EXCHANGER STEAM TO HOT WATER 
NO SCALE 

PIPE ANCHOR SCHEDULE 

IN MM IN MM IN MM IN 

6" 152 st 216 '" 19 i" ' 
8" 203 1 O' '254 '" 19 l" ' 

0+4"[101] 

D+B" 2.30 

NOTE a 

NOTES: 
a.INSTALL WALL PU.TE FIRST THEN 

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

MM IN MM IN MM IN MM 

10 !" 6 4" 102 l" 22 [ :::::c: l 
' 

13 ¾" 6 4" 102 l" 22 [ :::::c: l ' 

INSULATE AS INDICATED FOR ALL 
CHILLED WATER. INSUU.TE PIPE 
ONLY FOR STEAM & CONDENSATE 

ANCHOR BOLTS 
N=NUMBER 
S=SIZE 
DRILL ¢ S+ 1 /8"[3.175] 

L+3"[76] 

L 

T 

II 
"Ir== 

I 

[101 l 
L+S" [203] 

l 
1 

©LARGE PIPE ANCHOR 6" 8" 
4 NO SCALE 

CHILLED WATER 
SUPPLY 

COOLING COi L 

SECONDARY -------...._ 
COOLING COi L. 
LARGE UNITS 
ONLY 

DEEP SEAL 
TRAP 

DRAIN PAN 

NOTE: 

AIR FLOW 

RUN PIPING AND PROVIDE UNIONS TO ALLOW 
EASY ACCESS FOR COIL REMOVAL. FINAL 
PIPING ARRANGEMENT SHALL BE PER 
MANUFACTURER'S DIRECTION. 

e,PIPING TO COOLING 
g NO SCALE 

®OMITTED 
NO SCALE 

COIL 

CHILLED WATER 
RETURN 

----AIR VENT 

.,,..------ MODULATING 
VALVE 

I----------THERMOMETER 

~ DRAIN VALVE 

I hereby certify thot ihls pion. speclficoiion or report wos prepared by me or under my direct supervision APPROVEO: SERVICE LINE OIRECTOR OATE:11 APPROVEO: INFECTION CONTROL NURSE OATE: IIIL'-
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REVISION DATE 

VALVES 

,f----- FLOW ,f-----

TO FILL FEEDER 

~ CHEMICAL BYPASS FEEDER 
S NO SCALE 

DRAIN LINE SHALL BE AT LEAST THE SAME 
SIZE AS THE NIPPLE ON THE DRAIN PAN 
PIPING SHALL BE RIGID COPPER TYPE L OR 
TYPE M UNLESS NOTE BELOW IS MET--, 

PITCH DOWN 
TOWARD DRAIN 

CLEAN OUT 

FLOOR SINK 

~UNION 

DRAIN 
PAN 

DIELECTRIC 
FITTING 

NOTE, 1. CPVC PIPE MAY BE USED ONLY IF APPROVED BY 
LOCAL VA AND IS INDOORS AND DOES NOT PASS THROUGH 
RATED BARRIERS. 
2. DIELECTRIC FITTING TO BE USED WHEN TWO DISSIMILAR 
METALS ARE TO BE CONNECTED. 

UNIT TYPE A B 

DRAW THRU 2" [50mm] 
PLUS X 

X 

BLOW THRU 1" [25mm] 2X 
MINIMUM 

WHERE X ~ STATIC PRESSURE IN PAN 

@AIR HANDLING 
1D NO SCALE 

FLOW CONTROL VALVE 

BALL VALVE 

UNIT DRAIN 

m 
'" 

TRAP DETAIL 

TEMPERATURE \ 
CONTROL VALVE •---iit--[f} ~-----+---+--,.,...--t.5----------..:. 2" SNOW MELT 

• y,.. - ~ WATER IN 

THERMOMETER 

' ' I 
' .+. 

' i li1 : 
Ill I 

~-.¾ 
PRESSURE T 
GAUGE ~ ! 

~: 
' ' ~-{ 

I 

' ' ' ' 2" FROM SYSTEM 1 
• ' I 
,. ____________ .,, 
. . 

2" TO HYDRONIC 
HOT WATER SYSTEM 

PLATE HEAT EXCHANGER 

'--AIR 
ELIMINATOR 

TO EXPANSION TANK 

SNOW MELT SYSTEM DEDUCT AL TERNA TE 
NO SCAUE 

I IILL '""' I 01/03/13 
REHABILITATION CENTER PLOT SCALE I PROJECT #656-332 NTS 
St. Cloud VA Health Care System PROJECT NO. 

St. Cloud VA 
Health Care System 

S1430 Brainerd I Montevideo I Alexandria 

OATE BUILOING No CHECKEO BY ORAWN I 116 JOO( 

OATE I LOCATION ORAWINGNO. 
VA MEDICAL CENTER M301 ST. CLOUD MN 56303 



No 

ON-OFF CONTROL VALVE ~ DUCT CROSS SECTION 

STEAM SUPPLY~~~ ~ -

MANIFOLD PIPE ADAPTERS-~::_:_:::::-?o=ct=="'=s=::t/=~-~ 
TO HUMIDISTAT 

HUMIDIFIER 
CONTROL VALVE 

INVERTED 
BUCKET TRA 
ASSEMBLY 

STEAM 
CONDENSATE 
RETURN 

~ 

E 
E 

0 

"' -

X 

-~'----®-------t!+e----,'~ 
SEE MANUFACTURER'S 
PIPING RECOMMENDATIONS 
FOR FINAL LAYOUT 

TEMPERATURE S_W~l~TC~H ____ _...~~ 

SCALE POCKET -

STEAM HUMIDIFIER -e, ~~p!~ CONNECTIONS (MULTIPLE DISPERSION TUBES) 

THERMOMETER AND 
PRESSURE GAUGE 
(TYPICAL) 

AIR ) 

HEAT 
PUMP 

" 

METHOD A 

V PROVIDE TEN PIPE DIAMETERS 
OF STRAIGHT PIPING RUN. 

-
-----~TWO POSITION 

2 WAY VALVE 

SENSOR 
,.,,---WELLS ( 

THERMOMETER AND 
PRESSURE GAUGE 
(TYPICAL) 

•r-b-----.±:~--➔---a---~-1---------------~ 
I " >SENSOR 

H>0-A__.,.41-.., WELLS 

CIRC. 
PUMP 

4" CONCRETE _____J V 
PAD BY 
MECHANICAL CONTRACTOR /AIR VENT 

W,tlfr'v 
r-----~----1 
r t 
' ' 4" ',-------------------t--4------ ---~ I 

" ' ' -----------------------------~- ~~-------------- --- ------------- ____________ ; 

~----' TWO POSITION 
3 WAY VALVES 

© TYPICAL HEAT PUMP PIPING 
S NO SCALE 

SEE SPECIFICATIONS FOR 
CL.AMPS AND SEALANT (TYP.) 

DIFFUSER (TYP .) 

FLEXIBLE AIR DUCT 
CONNECTOR. SEE DETAIL 

SOUND ATTENUATOR 
SEE EQUIPMENT 
SCHEDULE 

REHEAT COIL 

AIR TERMINAL UNIT 
(CV OR VAV) 

SEE NOTE 5 

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. MAXIMUM 
LENGTH 3'-o" [900mm]. 

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 (3 METERS). 
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' [1.64Pa/m]. 

4. FLEXIBLE AIR DUCT CONNECTORS, WHEN USED FROM TERMINAL UNIT 
SUPPLY AIR DUCT TO DIFFUSER, SHALL NOT EXCEED 5' -0" 
[1500mm]. USE RIGID ELBOWS FOR CHANGE OF DIRECTION GREATER 
THAN 45·. 

5. COMPONENT ARRANGEMENT MAY VARY BY MANUFACTURER. PROVIDE 
INSULATION W/VAPOR BARRIER FOR CONNECTING DUCT SECTIONS. 

® DUCT CONNECTIONS - AIR TERMINAL UNITS 
1 NO SCAUE 159-40-3 

Harty la Elving'" 

505 East Grant Street, Minneapolis, MN 55404-1490 
T 612.332.4422 F 612.344.1282 hortyelving.com 

REVISION DATE 

UNIT HEATER 

UNIT HEATER 

NOTE, UNIT MOUNTED 
THERMOSTAT SHALL 
MAINTAIN SPACE 
TEMPERATURE BY 
CYCLING 

TYPICAL CONNECTIONS TO 
HORIZONTAL HOT WATER UNIT HEATER 

AUTOMATIC FLOW 

CONTROL VALVE:\ 
AIR VENT 

TEST PLUG, MV 

TYP 

9 TYPICAL CONNECTIONS 
VERTICAL HOT WATER UNIT 

SHUTOFF BALL 
VALVE, Tr'P. 

WYE STRAINER, 
TYP, 

TO 
HEATER 

UNIT HEATER (HOT WATER) 
eBPIPING CONNECTIONS - 3 WAY VALVE 

NO SCALE 

4" 
m 

' ' ' ' 
A.H.U. # 1 
167GP,M, 4" 

4" I 
' 

" " 

" " " 

" / 

--• 
' ' ' ' 4" 
I " I 

' 4 ' 11-----------~ 

-----------i----
a I a 

<.D ' <.D 

' -~--
" ," , " " ' , '::'----------------- / --... // 

, ' , 
' ' ' , ' ' 

' ' ' ~---+~ ' ' / 1 SENSOR / 

CHILLED WATER 
STORAGE TANK 

/ --J.-------fl,}---------it 
' ' ' ' ' ' @] 

,-«'.Jl-ll(S)lf---0---. 

f-----<I ----4--lOl-ll(S)lf---U-' 

CHILLED WATER 
PUMPS 

HEAT PUMP 
CONTROL 
SEQUENCER 

~CHILLED WATER PIPING DETAIL 
NO SCALE 

WALL OR SLAB --------------

SLIP CONNECTION ~ 

DUCT~ l, 

FIRE DAMPER 

® TYPICAL FIRE 
NO SCALE 

Planning 
Architecture 
Engineering 
Interior Design 
Construction Management 
Design Build 

Horty Elving & Associates, Inc. 

DAMPER 

ALL FIRE DAMPERS 
SHALL BE PROVIDED 
WITH ACCESS DOORS 

-----ANGLE SAME GAUGE 
AS DAMPER ALL 
FOUR SIDES -
CONTRACTOR MAY 
EITHER FIELD 
FABRICATE SLEEVE 
OR PURCHASE 
APPROVED SLEEVE 
FROM DAMPER 
MANUFACTURER 

RECORD SET 

~OMITTED 
3 NO SCALE 

2' VENT TD OUTSIDE □ F BUILDING ~--l 

H.P. & M.P. DRIP RETURNS. r 
(SEE FLOOR PLANS / / A-

:,.. >, ,, 
30"-300"F 

GRAVITY RETURN TD 1'<"~1' >< 
CONDENSATE PL- ;,,r ,:,, 

,_..__ !.-++------RETURN~ l',, 
I ,__ __ _ 

I FLASH TANK '-- DIELECTRIC FITTING 

L __ 

HEIGHT DEPENDING 
ON INLET OR PUMP 
TO BE INSTALLED. 

FLOOR 

FLASH TANK 
COr-.DENSATE 

APPROX. CAPACITY 
OF 

PUMP FLASf- TANK-CAPACITY- GPM 
GALLONS 

0 THRU 15 16 

16 . 22 24 

23 . 30 31 

31 . 37 37 

38 • 45 42 

46 , 60 61 

61 ' 75 75 

76 . 97 95 

98 . 150 155 

C\rJHEN RETURN IS COPPER) 

PIPE \./ITH 1/4" PERFORATIONS SHALL 
EXTEND FULL LENGTH OF TANK AND SHALL 
BE SAME DIAMETER □F CONDENSATE RETURN 
CONNECTION TD TANK. TOTAL AREA OF ALL 
1/4' PERFORATIONS SHALL BE EQUIVALENT 
TD THE TRANSVERSE AREA OF THE PIPE. 

PROVIDE PIPE SUPPORT 
AND SADDLES. 

SCHEDULE 
SIZE OF FLASH TANK-

INCHES 

14 DIA, X 24 LONG 

14 DIA, X 36 LONG 

16 DIA, X 36 LONG 

16 DIA, X 42 LONG 

16 DIA, X 48 LONG 

18 DIA, X 54 LONG 

18 DIA, X 66 LONG 

24 DIA, X 54 LONG 

24 DIA, X 78 LONG 

© ~~~AL CONNECTIONS TO FLASH TANK 

NOTE: 
ALL SMOKE DAMPERS ARE EITHER COMBINATION 
FIRE/SMOKE DAMPERS OR ARE PARALLED WITH 
A FIRE DAMPER. 

STUD OR 
MASONARY WALL 

SLIP CONNECTION 

DUCT 

• 

FUSIBLE LINK 
FIRE DAMPER 

ANGLE SAME GAUGE 
AS DAMPER, ALL 
FOUR SIDES. 
CONTRACTOR MAY 
EITHER FIELD 
F AB RI CATE SLEEVE 
OR PURCHASE 
APPROVED SLEEVE 
FROM DAMPER 
MANUFACTURER 

0 

® SMOKE DAMPER 
NO SCALE 

___ FIRE CAULKING 

SMOKE DAMPER 

ACCESS DOOR IN 
DUCT AT ALL FIRE 
AND/OR SMOKE 
DAMPERS 

ELECTRIC OPERATOR. 
(11D VOLT) 

'----fFRff----i' 110 VOLT 

~----e 24 VOLT 
FIRE ALARM 
(VERIFY) 

BY DIVISION 26 

BALL VALVE 

FLOW CONTROL VAL VE 

UNION 

AIR I/ENT 

---HOT WATER 
SUPPLY 

___ HOT WATER 

RETURN 

/""".,°"""!,__-------------THREE WAY 
MIXING VALVE 

} '------------
TD THERMOSTAT 

DRAIN 
LINE 

CABINET UNIT ~ 
HEATER 

FAN MOTOR------

COIL 

CEILING LINE 

~ SUPPLY AIR 

CEILING GRILLE 

-----RETURN AIR 

PIPING TO CABINET UNIT HEATER 
@(THREE WAY VALVE- CEILING RECESSED) 

4 NO SCALE 

AIR ELIMINATOR 

THERMOMETER 

TO MAIN CH. WATER 
CIRCULATING 
PUMP SUCTION 

GEOTHERMAL 
HEAT PUMP COLD 
DECK SUPPLY 

THERMOMETER AND 
PRESSURE GAUGE 

2" DRAIN 

COLD 

CHILLED WATER C CONTROL SENSOR 

RETURN FROM 
A.H.U.'S 

STORAGE TANK 
~ 45· COLD TANK 

1000 GALLON 
TANK APPROX 

----------- W/ 1" FIBERGLASS 
INSULATION. 

VERTICAL TANK 
STRUCTURAL 
SUPPORT BY 
TANK VENDOR. 

CONCRETE 
~ PAD BY MECHANICAL 

WATER 
TANK e, STORAGE PIPING DIAGRAM 

g NO SCALE 

SUPPLY AIR 
INLET 

DAMPER 
CONTROL 

HOT WATER 
SUPPLY 

THIS SYMBOL ON THE 
PLANS INDICATES THE 
VALVE BUNDLE DETAILED 
AND THE G.P.M. 

TYPE 

SIZE 

BOX SIZE 

"A" 
HB" 

"C" 

"D" 

"E" 

"F" 

"G" 

CFM RANGE 

0-199 

200-399 

400-599 

600-799 

800-1199 

1200-2400 

2400 & UP 

VARIABLE VOLUME 

____ VARIABLE 

VOLUME BOX 
SIZE AND CFM 
AS PER PLANS 

---ACCESS 
SECTION WITH 
HINGED DOOR 

~ REHEAT COIL 

/ V-PORT MANUAL 
,, AIR VENT AT 

HIGH POINT 

~ OUTLET DUCT 
TD ROOM 
DIFFUSERS 

TEE AND PLUG 

------- STRAINER 

-------- BALL VALVE 

BOX TYPE 

1 3.3% MIN. AIR FLOW - 40' RISE @ LOW FLOW 

2 CONSTANT VOLUME - 40" RISE @ HIGH FLOW 

3 HIGH - LOW - HIGH - 40' RISE @ HIGH FLOW 

4 3.3% MIN. AIR FLOW - NO REHEAT 

NOTE: BOX SIZE "F" & "G" MAY BE TWO 
PARALLEL BOXES 

BOX WITH ® REHEAT COIL - TWO WAY VALVE 
NO SCALE 

I hereby certify that ihls pion. speclficaiion or report wos prepared by me or under my direct supervision APPROVED: SERVICE LINE DIRECTOR DATE:11 APPROVED: INFECTION CONTROL NURSE OATE: IIIL'-
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BALL VALVE 

FLOW CONTROL VALVE 

UNION 

AIR VENT 

--- HOT WATER 
SUPPLY 

___ HOT WATER 

RETURN 

/')Iii'.!,_------------- THREE WAY 

DRAIN 
LINE 

AIR 
CURTAIN 

MIXING VALVE 

TO THERMOSTAT 

COIL 

( CEILING LINE 

SUPPLY AIR 

'----- ------- CEILING GRILLE 

------ RETURN AIR 

PIPING TO AIR CURTAIN 
THREE WAY VALVE- CEILING RECESSED 

NO SCALE 

AIR ELIMINATOR 

THERMOMETER 

GEOTHERMAL 
HEAT PUMPS 
HOT DECK 
SUPPLY 

HOT WATER 
RETURN FROM 
SYSTEM 

THERMOMETER AND 
PRESSURE GAUGE 

2" DRAIN 

HOT WATER 
@STORAGE TANK 

1D NO SCALE 

MANUAL AIR VENT 

TEST PLUG (TYP,) 

UNION CONNECTIONS 

(TYP.)----~~ 

COIL 

~------, 
DRAIN WITH HOSE 
CONNECTION 

11' 

_J 

MV 

TO MAIN H.W. PUMP 
SUCTION 

GEOTHERMAL 

-------- HOT WATER 
.,,--- STORAGE TANK 

HOT WATER 
--- CONTROL SENSOR 

1000 GALLON 
TANK APPROX 

------------ W/ 1" FIBERGLASS 
INSULATION 

VERTICAL TANK 
STRUCTURAL 
SUPPORT BY 
TANK VENDOR. 

CONCRETE 
~ PAD BY MECHANICAL 

PIPING DIAGRAM 

• 

REDUCER, IF REQUIRED 

/SHUTOFF VALVE 

l~lf- -15-___, WATER RETURN 

• [MODULATION CONTROL VALVE 

:;!0 4 ~1------ll WATER SUPPLY 

® ~~~~~NAL UNIT WATER COILS 

111 LL. DJ\TE I 
01/03/2013: 

REHABILITATION CENTER PLOT SCALE I PROJECT #656-332 NTS 
St. Cloud VA Health Care System PROJECT NO. 

St. Cloud VA 
Health Care System 

S1430 Brainard I Montavidao I Alaxandria 

DATE BUILDING No CHECKED BY DRAWN I 116 JOO( 
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1 PR#22 

No 

4" BUTTERFLY VALVE 

FUTURE 2ND FLOOR 
r- i\~R~O~T Rlllm--1 ,fl---------1 ~-------------ti, , , WATER COIL , • ,. _________________ ., 45· F. 

4" : 
' ' ' ' ' w 

6'" 

WATER COIL 
45· F. 

4" 

4" ~-------------------t 

FUTURE 
PUMP 

CH. W. DUPL X PUMPS 
25% PROPYLENE GL Y. 
VFD DRIVES 

FUTURE 2ND FLOOR 
r TO VAV - REHEATS 7 

r-----------1 & PERI\.IETER HEAT r---------1 
I '-------------------' I 

' ' ' ' : 110· F .------------------, I 
$-------"---! FUTURE A.H.U. COI U--------;J: 

~-----------------~ : 4" 
' w 

TO VAV - REHEATS -----< & PERIMETER HEAT ,_ __ ...., 
~ 4" BUTTERFLY VALVE 

A.H.c. COIL 

11 o· F. 
4" 

4" 
~-------------------h 

TEMP./ 
PRESS. 
GAUGE 

AIR VENT 
@ SYSTEM 
HIGH POINT 

' ' ' ' FUTURE : 
' 

~~M~-, k· 
.,f,---1....,. .. 1, ~·~ I I 
I J" Llflll L-.J I 

w ~--~--~ 
J, 

H.W. DUPLEX PUMPS 
25% PROPYLENE GL Y. 
VF□ DRIVES 

6" 

4" 

t----;i:_,, 

1 1 2" 

AIR VENT 
@ SYSTEM 
HIGH POINT 

PLAT[ -yp[ 
HEAT EXCHANGER 

SNOW MELT 
SYSTEM 

SNOW MELT 
CIRC. PUMP 
45% PROPYLENE GL Y. 

"A" ___J 

• 

C 

ACCESS PANEL 

) 

SECTION "A-A" 

ASING 

ASK ET 

ASKET 

NSULATION 

ANDLE INSIDE 

R SHALL 
EQUAL 
OR BE 
GREATER 
THAN W. 

STANDARD RADIUS OR 
LONG RADIUS ELBOW 

NOTE, 

VANE 

SHORT RADIUS ELBOW 
WITH ONE VANE 

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

_,,..-,---j R SHALL 
EQUAL 
OR BE 

ANE fl.=---4 GREATER 
t-~--t,-,,. THAN 

1/6W. 

SHORT RADIUS ELBOW 
WITH TWO VANES 

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

6" CH. W. SUPPLY 4" ACCESS DOOR SECTION "B-B" 

LEXIBLE 
WASHER 

ACTORY 
FABRICATED 
LATCH 

2. NO TURNING VANES ON RETURN OR EXHAUST DUCTWORK. 

. 6" 
~--------- -,,----+--------B 
TO DUAL MANIFOLD 
CAMPUS SUPPLY 
SEE DETAIL M304/9 

eeiHEAT PUMP 
NO SCALE 

T 

EXPANSION 
TANK 

7 

" 
71 

II -
6" 

WELL FIELD 
DUPLEX PUMPS 
20% PROPYLENE 
GLYCOL 
VF□ DRIVES 

' 

6" 

COLD 
BUFFER 
TANK 

6" 

45· 
.-----------------------------------➔------6" _CH._ W. _RE TU R.l':l------------------> -0-•--<)f-___..; 

EXPANSION 
TANK 

EXPANSION 
TANK 

5" 

HOT 
BUFFER 

6" 

TANK ,,-' 
110· 4" ,/ 

:----------+------ Q_.--o+-+"➔ .... --;(6" //' 

______ r--i)iel--; 

--
I ,', 

6" H. W. SUPPLY ' , / ---------f------------------~~~~~~~-----------------:---------------f--~-':,' ,/ 
;-------------------------------------------------- ►---------------------------------------------------, !// I 6" H. W. RETURN 1' 

SHELL AND 
L--i>--i,--~-, TUBE HEAT 

I 6" TWO POSITION "+VH:1<1---1(,' EXCHANGER 

2 WAY VALVES 
I , 5,, (TYPICAL OF 3) 4,, 

' III-----------------~ 
-,- -, I- ti, ----- -1- -r-- -4 ... --------y-------►-- T :n -----4 --------~-f' 

•
1
1 ~1 HEAT -4'~--)------\ HEAT _4.•~--►-----it, r-HEAT-i-4~--)------ij. 

I I I I 4" 0 
PUMP µ,-. ' PUMP i-,:....,. ' ' PUMP L_____ ' 

~ I I I I I 
O ~--~ I L ______ J ! I 
I I ~ I 

CIRC. I CIRC. I CIRC. VJ : 
PUMP ,-1¥3--"'t ' PUMP H¥l--<t ' PUMP -1'- ' 

{ -+---~: _____ f:!J~~- -+---~~ --f- _1t_r£' 3a--l:~t:3_f•r 
I I I 1---fr---t 1.. : : 
~------,(- .., ________ ------➔~------E- .. -----+- ------~~- 31----(---- ... --1-------P-
"---➔-"'----'-----+--"---+-..... -----t<IHf--➔---- ---• 

TWO POSITION 
3 WAY VALVES 

TWO POSITION 
3 WAY VALVES 

FUTURE 
HEAT PUMP 

ro 
<!\f,0 ruru 

"2o Rr
ol? -,, ', ,, 

HOT WATER 

,,._ 
......................... 

---FLOW DIAGRAM ,,,,... ... .. ~ ·- , I ,..,_ ,,,., 

' '1..... ,,, ..... ..... .. ... ...... ... ... __ , 

,.__ f.fo r ,,. 
~ ·-- =· 0 ' SI, '-. 'O If';, ' -- ~ = ,,, 
ii~ ¾ :N ,<I I I ~ l 

• ! ,. --i? ~(_J 
~'J ,,.. ../_,,,.,.. 
t:JA,.. r ,<-' 

., / .,t" .;,,,. 
<.:·":Y'.:'.,.." ,...,,. 

CHILLED WATER 

BORE FIELD 

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 

ACCESS PANEL AND DOOR DETAIL 
NO SCALE 

® ~;~A~ETRIC FLOW DIAGRAM 

212115 I hereby certify thot this pion. specification or report wos prepared by me or under my direct supervision APPROVED: SERVICE LINE DIRECTOR DATE:11 APPROVED: INFECTION CONTROL NURSE 

Planning 
ond that I om a duly Licenaed Profeasional Engineer under the laws of the State of ldinnesota. 
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Engineering 

James C. Elving Licen~e No. 12652 
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•• • TWO POSITION 1!1---------------s 

--4----------------- ➔------------

1 I ~ .An 
-- -,- -_, <t-=-::---~~--c-t-=-::--.>-----~------ --, 2 WAY VALVES 
~ 5- > ~ ao----4•------ ~-• (TYPICAL OF 3) 

MJIDSSSLl'PLYI: 
IIE1IRI PIPIIG AT 
\WILT 

SEOOENCER 
CONTRDLl..ER 

A" A" r- --7 A" 

HEAT ~-->--------i, HEAT -::-->-----,, : HEAT ~-=:-->-----, 
PUMP ---'-+---ti PUMP --'------ti : PUMP ~-4..:_..,_ 1 

' ~-~ ' ' ' ~" I - ~,. I L-----J + I 

CIRC. ~~ ! CIRC. ~2 ! CIRC. ~ ! 
PUMP ri>/l-"'t i-5h-~ PUMP ri>/l-"'t i-5h-~ PUMP 

1 
-: 

1 
i-db-~ 

y "f '+' y "f '+' 1 I I y "f '+' 
I • • I • • ,., 1 I 

~- +---- ---- -~----'----•( ·--- -f- -~----l-~I----E-----1----1-it I 
• I • I , , ' --+--~---,---,--,--_,.._,-.,---1-31---t------ I I 

11------· ( ·- ------- -- ----!%t-----f-------i- -----+"9--31---+---- -----1------P" 
, , -~-->-----------it 

TWO POSITION 
3 WAY VALVES 

TWO POSITION 
3 WAY VALVES 

FUTURE 
HEAT PUMP 

~ ~~!ABLE VOLUME AIR TERMINAL UNIT CONTROL DIAGRAM 

JOB: 0555.09 
BUILDING: VA SAMPLE POINTS LIST 

SYSTEM: 

VAV AIR HANDLER 

,1 
" " I I, ,g; 

SYSTEM COMPONENT: & s ' 
Return air Temperature Al-1 RAT 
Return Air Humidity Al-2 RAH 

Return Air Flow ( cfm l Al-3 RAF 

Mixed Air Temperature Al-4 MAT 
Pre-Heat Temoerature Al-5 PHT 
Cooilina Coil Temperature Al 6 CCT 
Discharqe Air Temperature Al-7 DAT 
Discharoe Static Pressure Al-8 OASP 
Discharae Air Humiditv Al-9 OAH 
Supply Air Flow (cfm) Al-10 SAF 
OUTSIDE AIR TEMPERATURE Al 11 OAT 
RETURN LOW PRESSURE B1-1 RLP 
RETURN FAN STATUS B1-2 RF-STS 

SUPPLY FAN STATUS 81 3 SF STS 
MIXED AIR LOW LIMIT B1-4 TSL-1 

STATIC PRESSURE HIGH LIMIT B1-5 SPS-2 
HUMIDITY HIGH LIMIT B1-6 HHL 
SUPPLY FAN VSMC ALARM B1-7 SF-ALA 

RETURN FAN VSMC ALARM B1-8 RF-ALA 

RETURN FAN VSMC A0-1 RF-SPD 
SUPPLY FAN VSMC A0-2 SF-SP□ 

OlfTSIDE AIR DAMPER AO 3 OAD 
RETURN AIR DAMPER A0-4 RAD 
EXHAUST AIR DAMPER AO 5 EAD 
MINIMUM OUTSIDE AIR DAMPER AO 7 MIN OAD 
PRE-HEAT VALVE V-Z A0-8 PHT-V1 
COILING VALVE V-1 A0-9 CLG-V1 

STEAM HUMIDIFIER VALVE V-4 A0-10 HUM-V4 

RETURN FAN START/STOP B0-1 RF-SST 

SUPPLY FAN START/STOP B0-2 SF-SST 
STEAM ISOLATION VALVE V-3 B0-3 HUM-1S0-V3 

POINT 
LEGEND 

' 

; ; 
; ; 

• 

• 
~-~ 

NOTES: 

1/2" [15mm] STEEL PIPE OR 
STEEL TUBING TO SENSORS 

DIFFERENTIAL PRESSURE n TRANSMITTER (FLOW, LEVEL) 

Y~PT 

SLOWDOWN 

ELEVATION 

I. INSTALLATION OF SENSORS AND TRANSMITTERS SHALL CONFORM TO RECOMMENDATIONS OF 
MANUFACTURERS OF TRANSMITTERS. 

® ~
0
Rs'::SURE TRANSMITTER INSTALLATION 

SEQUENCE OF OPERATION: 
1. STEAM CONTROL VALVE SHALL MODULATE TO MAINTAIN THE LEAVING 

HOT WATER TEMPERATURE AT SET POINT. 

70-

0.A. 

2. THE LEAVING HOT WATER TEMPERATURE SHALL BE RESET INVERSELY 
WITH THE OUTDOOR TEMPERATURE AS SCHEDULED. 30 -t::±====::::::"l:::o.. 

I 
140'F (60'C) 
(MIN.) 

3. THE LEAD AND LAG PUMPS SHALL BE 
SEQUENTIAL BY THE OPERATOR CONTROLS AT THE PRE-DETERMINED 
INTERVAL (USUALLY 7 DAYS). IN THE EVENT THE PUMP FAILS TO START 
WITHIN .30 SECONDS, AN ALARM SHALL BE INITIATED AND THE SECOND 
PUMP SHALL START AUTOMATICALLY. 

YN....VE SEQUENCE: 

1. Vl (~ CAPAClff) MODUL.AllNG FULLY OPEN TO MAINTAIN SET POINT 

2 .V2 G CAPACITY) MODULATE FULLY OPEN TO MAINTAIN SET POINT. 

3. BOTH Vl & V2 MJDULATE TOGETHER TO MAJNTAJN SET POINT. 

AMBIENT TEMPERATURE TRANSMITTER WITH SUN SHIELD 

HEAT EXCHANGERS 

I 8~F (82'C) 
(MAX.) 

TYP OSA RESET 
SCHEDULE 

HWS 

1--'-'--'r---TEMPERATURE 

TC 

O.A. 

30-

1 
14-0'F (6~C) 
(MIN.) 

I 
I BO"F (82°C) 
(MAX.) 

HEAT EXCHANGER CONTROLS 
(HEATING SYSTEM) 

NO SCALE 

SENSOR (TYP) 

HWP-2 

SYSTEM 
SYSTEM INPUTS SYSTEM SOFTWARE/CONTROL PAGE: 

OUTPUTS 

BINARY It~~- BINARY I ANALOG ALARM I 
PROCESSING APPLICATION/FUNCTION 

~~/ " 

" ' "' ' 

" 
,.._ ... .,~ 

REMARKS ; ; ; ; ; 
; ; ; ; ; 

~ 

• 

FULL COMMUNICATION 

• FULL COMMUNICATION 

:l!I: ,_ 

ffl ~:~T PUMP CONTROL ® ~
0
O~~S LIST FOR VAV AIR HANDLING UNIT WITH MINIMUM OUTSIDE AIR 
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No 

PROVIDE UNION UNLESS SAFETY 
VALVE HAS FLANGED OUTLET 

[76mm] ,-1=,1- "4::1""' 

OPEN DRAIN (NOTE 3) 

CONNECTION TO PRESSURE 
VESSEL OR PIPE----' 

NOTES: 

24" MAX. 
[610mm] 

ELEVATION 

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

PIPE THREADED INTO ELBOW 
(SAME SIZE AS ELBOW) 

DRIP PAN ELBOW 
(SECTIONAL VIEW) 

...:;..,-t--{1111111!1111----D---J' 

FLEXIBLE 
CONNECTOR 

3/ 4" [20mm] DRAIN 
TO FLOOR DRAIN OR 
OPEN SIGHT DRAIN 
(NOTE 4) 

1. UNLESS OTHERWISE SHOWN ON THE DRAWINGS, SIZE THE VENT PIPE SO THAT STEAM 
IS NOT BLOWN OUT AT THE VENT PIPE ENTRANCE. UTILIZE THE CALCULATION METHOD 
CONTAINED IN ANSI B31.1. POWER PIPING CODE, APPENDIX II. 

2. VENT PIPE SHALL TERMINATE 6' [1829mm] MIN. ABOVE FINISHED ROOF. 

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

4. DO NOT CONNECT ANY OTHER DRAIN TO THE DRIP PAN ELBOW DRAIN PIPE. 

PRECAST CONCRETE 
SECTION 

Z'VENT 

FUEL OIL SUPPLY 
AND RETURN. SEE 
PLAN FOR 
CONTINUATION. \ 

;::;::;::====:1t=:1i! 

0 

1 "0 X 30" LONG 
SQUARE HEAD 
MACHINE BOLTS 
WELD TOS/8' 
ROD. TYPICAL 
OFB. \.__ 

0 0 0 • 

12" CONCRETE SLAB 
REINFORCED WITH '115 
BARS AT 10'' O.C. E.W. 
4" CEAR BOTTOM 
(BY MECHANICAL) 

0 

• 

18"0 MANHOLE 
WITHGASK 
AND BOLTED 
STEEL COVE 

B" SQUARE X 3/8" 
STEEL PLATE. 
TYPICAL OF 8. 

0 .. 

--- 30"0 STEEL COVER 

COMPACTED FILL 
AROUND TANK 

0 • 

4" INSPECTION HOLE 
WITH CAP 

TO TANK LEVEL MONITOR 

0 " 

3/8" GUSSET PLATES 

4' X 3/8" STEEL 
BAR HOLD DOWN 
BAND 
3/8" GUSSET 
PLATES 

STEAM SAFETY VALVE FUEL OIL STORAGE TANK 
NO SCALE 

THRU ROOF~ 
0-15 PSIG 
[0-100 kPa] 

FLASH TANK > 

(f_-TANK 

FROM STEAM 

TRAPS~ 

30-300'F 

[0-150'C] '"' I°' 
(TYPICAL)U a_ 

>----'--~~~ -i t' 
L 

3/4" 

:r :r 

HALF-COUPLING 

,----t\-'-..P,IPE 

NOTES 
1. PRESSURE UPSTREAM OF 

STEAM TRAP. 

2. LENGTH x DIAMETER AT 
CENTER OF TANK PER 
THOUSAND POUNDS OF 
CONDENSATE. TANK AT 
ATMOSPHERIC PRESSURE. 

STEAM TANK AREA 
PRESSURE SQ. FT.[SO. 
PSIG [kPa] 

NOTE 1 
M] NOTE 2 

150 [1034] 3.71 [0.35] 

125 [862] 3.40 [0.32] GRAVITY FLOW TO 
CONDENSATE 
RETURN PUMP SET 

~ lt-7J 
[20mm] = DOUBLE-THREADED 

BUSHING 
110 [758] 3.15 [0.29] 

PERFORATED PIPE 
1/8" [6mm] HOLES 
= PIPE AREA 

OPEN SIGHT DRAIN PIPE EXTRACTOR 

TANK SHELL 

100 [689] 

60 [414] 

30 [207] 

3.00 [0.28] 

2.23 [0.21] 

1.34 [0.13] 

NO SCALE 

FLASH AND 
CAULK 
WEATHERTIGHT 

24 GAUGE 
---------ALUMINUM 

- LAGGING 

-.___ __ TRUSS MEMBER 

-------- 8" 0 STEAM 
VENT PIPE 

-------- EXTERIOR INSULATION 
IN COLD ATTIC 

FLASH TANK -
M306\ STEAM VENT PIPE THRU SLOPED ROOF 

NO SCALE 

FULL COMMISSIONED INSTALLATION 
BY DIVISION 23 

ALL ELECTRICAL WIRING, EXCEPT MAIN 110/60/1 
FEED TO PANEL AND WALL DATA PORT, SHALL BE 
ACCOMPLISHED UNDER THE DIVISION 23. 

DOUBLE WALLED PIPE 

TODAY TANK ~ 

~ ~~=====.== == ===' 

BYDMSION26 

~------------'-, 110/60/1 

OMNTEC PANEL 
(TANK MONITORING) 
DEL- 8000-11 

SENSORS 

INTERFACE RELAY 
BOARD CARD 
(OMNTEC PART# 1 B-RB-2) 

ETHERNET 
INTERFACE BOARD 
(OMNTEC PART# 1B-NET) 

1 - INVENTORY PROBE 
2 - CONDUCTOR 
22GA 
BELDON 9940 SHIELDED 

2-WATER DETECTION - MAIN TANK 
4 - CONDUCTOR 

3- SUMP SENSOR 
4-CONDUCTOR 

4 - LINE LEA.K DETECTION 
4-CONDUCTOR 

5- INTERSTITIAL PROBE (WATER OR FUEL) 
4 - CONDUCTOR 

7 I -

BURIED TANK MONITORING SYSTEM 
NO SCALE 

Planning 
Architecture 
Engineering 

NO SCALE 

CAT6 

RJ45 

WALL DATA 
BY DIVISION 27 

CAT6 

BISCUIT 

~----t< PATCH PANEL 

DUCT SCHEDULE 

DUCT 
DIMENSION 

UPT012" 

13" TO 18'' 

19" TO 30'' 

31" T042'' 

43"TO54" 

55"T060'' 

61"TOB4" 

85"T096'' 

OVER96" 

1"x16GAUGE 
GALVANIZED 
IRON STRAP 
OR ALUMINUM 

TYPE "A" 
8 FOOT MAXIMUM 
HANGER SPACING. 
PROVIDE {3) HANGERS 
AT EA.CH BRANCH OR 
TAKE-OFF. 

TYPE 
HANGER 

A 

A 

A/B 

8 

B 

B 

C 

C 

D 

HANGER SCHEDULE 

HANGER ROD 
TYPE DIAMETER 

"A" -
"B" 5/16" 

"C" 3/8" 

"D" 1/2" 

------------ SECURE TO ~ 
STRUCTURE 
ABOVE 

HANGER ROD 

-1--- SHEET METAL 
SCREW OR BOLT 
TO THREE SIDES 
OF DUCT 

BRACING 
ANGLE 

-
1/8" L 

3/16" L 

1/4" L 

( BRACING ANGLE 

\_ NUT AND WASHER 
AT END OF ROD 

TYPE "B", "C" AND "D" 
8 FOOT MAXIMUM 
HANGER SPACING 

MOTOR HOUSING------! 

ELECTRICAL 
CONDUIT GUIDE 

WOOD NAILING 

STRIP ::~;;-----.._~ CURB CAP 

PREFABRICATED l'ii1i1_1,f-~~~~::~~oo~~~_:c_o,_~-(.::__- SEE NOTE 1 
ROOF CURB SEE NOTE 2 

SEE NOTE 2 

RIGID CONDUIT TO 
ACCOMMODATE 
ELECTRICAL WIRES 

GRAVITY BACKDRAFT DAMPER 

NOTE: 

ROOF 

TRANSITION DUCT TO 
FULL SIZE OF DAMPER 
SUPPLIED WITH ROOF 

-L=~=~~---- VENTILATOR 
DUCT 

1. SECURE CURB CAP TO WOOD NAILING STRIP WITH 3/8" [10mm] CADMIUM PLATED 
LAG BOLTS NOT OVER 12" [300mm] ON CENTER. 

2. SECURE ROOF CURB, DUCTWORK AND DAMPER TO ROOF WITH EXPANSION BOLTS 
(CONCRETE ROOF) OR RUST RESISTANT BOLTS (METAL DECK AND BAR JOIST 
ROOF). 

3. RUN ELECTRICAL LINES THROUGH CLEARANCE HOLE PROVIDED IN GRAVITY DAMPER, 
THEN THROUGH VENTILATOR ELECTRICAL CONDUIT GUIDE. 

6, DUCT HANGER 
J NO SCALE 

POWER ROOF VENTILATOR 
NO SCALE 

~--
B NO SCALE 

NO SCALE 

EXTEND STACK A MINIMUM 
OF 4'-0" ABOVE ROOF 

SPOOL PIECE 
SHEETMETAL COLLAR 
WITH MINIMUM 3" AIR 
GAP ON BOTH SIDES 

ROOF CURB, Fl.ASHING 
AND COUNTERFLASHING 

0 
0 0 

ROOF OPENING BY 
GENERAL CONTRACTOR. 
SEE PL.ANS FOR SIZE. 

0 

.,:;.----i\ ~ 14" 0 FLUE 

FLASHING 

0 

0 
0 0 

ROOF INSULATION 

0 

0 

WOOD BLOCKING 
SAME THICKNESS 
AS INSULATION 

~ 2'CALSIL 
INSULATION 

0 

GENERATOR FLUE 
NO SCALE 
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REVISION DATE 

CEILING~ 

------ ROOF JACK WITH 

,··~ 
I~ 

~ 

BACKDRAFT 
DAMPER 

-.___ __ TRUSS MEMBER 

-------- 4"-DRYER 
EXHAUST DUCT 

________ VERIFY RANGE HOOD 

EXHAUST DUCT SIZE 

EXTERIOR INSULATION 
IN COLD ATTIC 

RANGE HOOD EXHAUST 
NO SCALE 

TRUCK DUCT TRUCK DUCT 

~ [1"MIN 

~1 lCQJT .~ 
1"MIN.J 

~ r1"MIN. 

-----,, c= lCNT c' ----Jo 

1"MIN.J 

ELEVATION ELEVATION 

TRUCK DUCT /TRUNK DUCT 

~1 V 
,a· _________,-/ T 
ANGLE L6'' 

t .~ 

~~-

PLAN VIEW PLAN VIEW 

-
M306 TYPICAL DUCT TAKE-OFF DETAILS 

10 NO SCALE -

NO SCALE 

I IILL 

15-

DJ\TE I 
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AIR HANDLING UNIT SCHEDULE HEAT EXCHANGERS HEAT PUMP SCHEDULE VARIABLE AIR VOLUME SCHEDULE VAV 
UNIT NUMBER A.H.U.#1 SYSTEM HYDRONIC HEATING SNOW MELTING UNIT NUMBER 1 2 -:•:•:•:•:•:•:-:<i:1F.~i-i,i(>i;J:-:-:-:-:•:-:-:•: V.A.V. BOX LOCATION REHEATBTUH CFMMINIMUM CFM MAXIMUM DEL TAT GPM 
LOCATION MECH. 132 LOCATION MECH.001 MECH.001 RATING 70 TONS 70TONS :.·:.·.·.·.·:.·.7<1.mm;.·:::.·.·.·::: D.J H-L-H 102 & 103 22.500 200 600 40• 4.7 ............................ 
SERVES ENTIRE BUILDING LENGTH 6'--0" PLATE TYPE 

............................ 
WELL FIELD G.P.M. 210 G.P.M. 210 G.P.M. :: ::. ·. ·. ·:.'2:tl'-U.?.'f»\::::.·.·:::: D-1 105 7000 250 750 30" 1.4 

MODEL NUMBER CAH050GDGC DIAMETER 14" - WELL FIELD P.O. 5' 5' :• :• :-:-: •: •:. :• :• :-:-:-: •i;:•:• :-:-:-:-:-:-:-:-:-:• :• :• B-1 107 & 108 4500 170 510 30• .9 
SUPPLY FAN 36 1/2" AIRFOIL MODEL NUMBER SU-146-2 - SYSTEM G.P.M. 210 G.P.M. 210 G.P.M. ·.·.·::::.·.·210 G.P. M.·.·:::::.·.·. D.J H-L-H 110&112 30,000 215 650 40• 6.0 
CFM 20,840 CFM PRIMARY MEDIA STEAM 25% PROP. GYLCOL SYSTEM P.O. 4' 4' -:•:•:•:•:•:•:-:-:•:•:•:•:+:•:•:-:-:-:-:-:-:-:•:-:-:•: 8-4 111 0 55 200 O" 0 
TOTAL STATIC PRESSURE 4 1/2" STEAM OR GPM (10 pslg) 2980#/HR- 1555" START UP 25GPM HEATING OUTPUT 836 MBH @ MAX. 70 KW 836 MBH @ MAX. 70 KW -:-:~:'!':+1~!'!~:~-:,i,:~:-:•: E-4 113& 114 0 330 1000 o· 0 
H.P. 25 H.P. TEMPERATURE IN/OUT -- 110°/100° (3.5) COP MIN. (3.5) COP MIN. :-:•:-:-:•:•:•ca:e:,:ctie:ri.w::-:-:-:-:•:•:• F-1 115, 126, 127 11,500 400 1200 30• 2.3 
R.P.M. 1401 PRESSURE DROP 5' -5' COOLING OUTPUT 70 TONS @45° F. 70 TONS@ 45" F. ·. · .. : :10 "1"01s1S" ~· 46'. 'f,':: · ·. ·. ·. .............. ····••'••···· F-3 H-L-H 121 77.000 860 2000 40• 14.4 
VOLTAGE 480/60/3 SECONDARY PRODUCT 25% PROP. GYLCOL 45 % PROP. GLYCOL 

(14.0) E.E.R. MIN. (14.0) E.E.R. MIN. : : :. •• • ~.1A:O) .le.l:.~:NW, •• •• ·::: F-3 H-L-H 122 66,000 860 2000 40• 11.9 

FILTER BOX 2" PRE-FILTER GPM 320 GPM 25GPM E-1 123,124,125,139 9400 315 950 30• 1.9 
DISCHARGE FILTER TEMPERATURE IN/OUT 110·11200 95°/105° D-1 106,128,129,130 6500 240 740 30• 1.3 

RETURN FAN 40 1/4" AIRFOIL PRESSURE DROP 5' 5' E-1 131,132,133,142 10,700 345 1045 30• 2.2 
H.P. 15 H.P. SIZE HEAT EXCHANGER FOR FUTURE LOAD C.J H-L-H 144 17,600 165 500 40• 3.5 
R.P.M. 1264 8-3 H-L-H 134 12,400 55 250 40• 1.7 
HEATING COIL 20• AIR TEMP. RISE 8-3 H-L-H 135 13,900 115 350 40• 2.8 

90G.P.M. HOT WATER 8-3 H-L-H 136 13,100 110 325 40• 2.7 
COOLING COIL CH. WATER-175 G.P.M 8-3 H-L-H 138 12,100 110 325 40• 2.5 
NOTES 80°/67° TO 54.3°/53.5° C.J H-L-H 145 20,100 165 500 40• 4.0 

105° F. M.W.T. D.J H-L-H 146, 147, 148, 150 18,100 210 625 40• 3.8 
AIR BLENDER E-1 151, 152, 153 7,800 280 850 30• 1.6 

STEAM HUMIDIFIER D-1 155,156 7,200 250 750 30• 1.5 

E-3 H-L-H 156 49,700 415 1250 40• 10.0 

C-1 160,165 5400 170 520 40" 1.1 

8-3 H-L-H 161, 162 13,700 135 400 40• 2.8 

8-3 H-L-H 163, 164 14,200 135 400 40• 2.9 

C.J H-L-H 104 25,000 165 500 40• 5.0 

C-1 166 3600 150 450 30• .8 

8-1 166 1700 55 200 30" .4 

POWER ROOF VENTILATOR SCHEDULE UNIT HEATER SCHEDULE F-3 H-L-H 175 & 176 44,000 400 1200 40• 6.8 

PRVNUMBER P.R.V. # 1 P.R.V.#2 PROP. FAN UNIT NUMBER UNIT HEATER# 1 UNITHEATER#2 UNIT HEATER# 3 NOTE: 105' F_ MEAN WATER TEMP. 

SYSTEM GEN EXHAUST MECH. ROOM 001 CRAWL SPACE VENT. LOCATION CRAWLSPACE CRAWLSPACE MECH ROOM 001 

CFM 1525 CFM 2000 CFM 2500 CFM MODE HOT WATER HOT WATER HOTWATER 

S.P. 1 1/4" 3/4" 3/4" BTUH 50,000 50,000 50,000 

H.P. 1/2 H.P. 1/2 H.P. 1/4 H.P. CFM 1000 1000 1000 

CURRENT 110/60/1 110/60/1 110/60/1 RPM 1150 1150 1150 

MODEL 161HP--6 GB-141-5 - H.P. 1/12 1/12 1/12 

CURRENT 110/60/1 110/60/1 110/60/1 

MODEL HORIZONTAL HORIZONTAL HORIZONTAL 

NOTES 105" M.W.T. 105° M.W.T. 105° M.W.T. 

HYDRONIC ACCESSORIES CABINET UNIT HEATER SCHEDULE 
SYSTEM WELL FIELD HYDRONIC HEATING CHILLED WATER SNOW MELT (ALT.) UNIT NUMBER C.U.H. # 1 C.U.H. #2 C.U.H.#3 C.U.H. #4 

EXPANSION TANK NUMBER 1 1 1 1 LOCATION VEST. 101 VEST. 137 CORR. 104 CORR. 176 

EXPANSION TANK SIZE 100 GALLON 200 GALLON 100 GALLON ·15 MODE HOT WATER HOTWATER HOT WATER HOTWATER 

TANK FITTING YES YES YES YES BTUH 40.000 BTUH 40,000 BTUH 60,000 BTUH 50.000 BTUH 

AIR PURGE R,6 R-6 R,6 R-2 CFM 600 CFM 600 CFM 800 CFM 750 CFM 

TANK DRAIN YES YES YES YES RPM 1150 1150 1150 1150 

GAUGE GLASS SETS -- - -- - H.P. 1/20 1/20 1/20 1/20 

RELIEF VALVES 1 1 1 1 CURRENT 110/60/1 110/60/1 110/60/1 110/60/1 

RELIEF VALVE PRESSURE SETTING 30# 30# 30# 30# MODEL CEILING RECESSED CEILING RECESSED CEILING RECESSED CEILING RECESSED 

COLD WATER SUPPLY 3/4" 3/4" 3/4" 3/4" NOTES 105° M.W.T. 105° M.W.T. 105° M.W.T. 105° M.W.T. 

CIRCULATING PUMP SCHEDULE 
PUMP NUMBER PUMP# 1 PUMP #2 PUMP #3 PUMP# 4 ::::: .F.UT.tJ'Rc."r'.tlMP. Jf5. ·:. · :: PUMP #6 PUMP#? : :: : : .F.U'J".tJRE.·r'.tJMP. JfB..:. ·:: PUMP#9 PUMP# 10 : : : : ."FL1l1.JR.E' .P.'UM'P. "#.'Li·.·::: PUMP# 12 PUMP#13 PUMP# 14 

LOCATION MECH. 001 MECH. 001 MECH. 001 MECH. 001 :-:-:-:-:-:-:-:•:•iff~ti:•P~:t-:•:•:-:-:-:•:-:- MECH. 001 MECH. 001 :•:•:•:-:-:-:•:•:*~ti:•Pii{•:•:•:•:•:•:•:•:• MECH. 001 MECH. 001 :•:-:-:•:-:-:-:-:*f:ti:•Pii{•:•:•:•:•:•:•:•:• MECH. 001 MECH. 001 MECH. 001 

SYSTEM WELL FIELD WELL FIELD HYDRONIC HEATING HYDRONIC HEATING ·:::.~ll!;A-tl>l(l':::. CH.WATER CH. WATER ·. · :. ·:. ·. ·. · :ci.r. w A.tm. ·. ·. ·: :: :. ·. HEAT PUMP HEAT PUMP ·.·::.·:.·:.ll!;)(a".VOl,lil".·.·:::.·.·. HEAT EXCHANGER SNOW MELT CONDENSATE ............................ ............................ ............................ 
-:-:-:-:-:-:-:•M$i,'.•i,jo1i1i,'i.•:•:•:•:•:•:•: -:-:-:-:-:-:-:•aii&·i,iciit,'i.•:•:•:•:•:•:•: 

. ........................... 
STYLE BASE MOUNT BASE MOUNT BASE MOUNT BASE MOUNT BASE MOUNT BASE MOUNT IN-LINE IN-LINE • •• : : ••• • •• :::: Jtl-1.:lfllic•:. •• • •• : ••• •• •• •• IN-LINE IN-LINE DUPLEX PUMPS 

GPM 660 GPM 660 GPM 310 310 -:-:-:-:-:-:-:-:-:-:-:•:-~~l:•:•:-:-:-:-:•:•:•:-:-: 175 G.P.M. 175G.P.M. -:-:-:-:-:-:-:-:-:-:•:·:•it!i•:•:·:-:-:•:•:•:•:•:-:-: 220 G.P.M. 220G.P.M. -:-:·:•:•:-:-:-:-:~:<a:~;,;,:.:-:•:•:•:•:-:-:-: 329 25 10 G.P.M. 

HEAD 60' 60' 50' 50' ::::::::.·.·.·. ·:45:·:. ·. ·::: :::. ·:: 55' 65' ::: ::::.·:.·::.-ss:·. ·. ·:::: :::. ·:: 58' 58' :: :: :::.·:.·:::so:·.·.·::::::.·::: 25' 50' 20 P.S.I.G. 

RPM 1750 1750 1750 1750 :-:-:-:-:-:-:-:•:-:-:-:•ii'~~-:•:•:•:•:•:-:-:-:•:-:- 1750 1750 :•:•:•:-:-:-:•:-:-:-:-:-i,~~-:•:•:•:•:•:-:-:•:•:•:• 1750 1750 :•:-:-:•:-:-:-:-:-:-:-:-i,~~-:•:•:•:•:•:-:-:•:•:•:• 1750 1750 1750 

MEDIA 20% PROPYLENE 20% PROPYLENE 25% PROPYLENE 25% PROPYLENE • : : : :. ".26%-VAWVL'.i;AA;. :: : : • 25% PROPYLENE 25% PROPYLENE • : : . ·::.25%-VA.Cll:VL'.GN'b..: .':: • 25% PROPYLENE 25% PROPYLENE · .. : : .. :.25%, 'AA.OOVl'.GN.:: :. ·. · . 25% PROPYLENE 45% PROPYLENE COND. ............................ ............................ . ........................... 
H.P. 15H.P. 15H.P. 71/2 H.P. 7 1/2 H.P. -:-:-:-:-:-:-:-:-:•Y.·ti¼iti!::-:-:-:-:•:•:•:-:-: 5 H.P. 5 H.P. -:-:-:-:-:-:-:-:-:-:•:i.:1.i:e:•:•:-:-:•:•:•:•:•:-:-: 5 H.P. 5H.P. -:•:•:•:•:-:-:-:-:-:•:i.:1.i:e:•:-:-:-:•:•:•:•:-:-:-: 3 H.P. 1 H.P. 2 @3/4 H.P. 

CURRENT 480/60/3 480/60/3 480/60/3 480/60/3 :. ·: .. ::::. ·. "4!11JMO/ll-.: :: : .. : .. :: 480/6013 480/60/3 ::: ::::.·.·•·4!11i)MJ&"::: :.·:.·:: 480/60/3 480/60/3 ::::.·::.·:.·4!11JMO/&·:::.·.·.·::: 480/60/3 480/60/3 480/60/3 ............................ ............................ . ........................... 
MODEL B&G 1510-4BC B&G1510-4BC B&G1510-21/2BB B&G1510-21/28B ::. ·.·::a· & ·13· .1.5'LC" r· .38C."::. ·:: B&G1510-2BC B & G 1510- 2 BC :.·: .'.S'.&".G.1'5'10.:..2. 'L12BS.". ·:.· B & G SERIES 80- 3x3x9-1/2B B & G SERIES 80 - 3x3x9-1/2B a. '&.'G.'Sc.FllE'S. w.:,, ~ 'L12J B & G SERIES 80SC - 4x4x7 IN-LINE CON □. SET 

NOTES DUPLEX DUPLEX VARIABLE FREQ. DRIVE VARIABLE FREQ. DRIVE :-:-:vMWlel:J;;·i')ii:l;i, ORI~:-:· VARIABLE FREQ. DRIVE VARIABLE FREQ. DRIVE ·::. Mivlel:i:;-i·IWJ:. ii <,>1;::. ............................ 
IN-LINE B & G SERIES BO 40 GALLON ............................ ... \/ .. 0 1 .... ............................ 

VAR. FREQ. DRIVE VAR. FREQ. DRIVE ............................ ............................ ............................ 1 1/2x1 1/2x7B RECEIVER ............................ ............................ . ........................... 

AUXILIARY HEATING UNIT SCHEDULE ATTENUATORS HUMIDIFIER SCHEDULE FUEL OIL TANK STEEL FLAT PLATE BASEBOARD 
LOCATION 175 175 SYSTEM RETURN AIR RETURN AIR GENERATOR INTAKE GENERATOR EXHAUST ROOM NUMBER A.H.U. # 1 TYPE BELOW GRADE TYPE LINEAR RADIATION 

HEATING DEVICE AIR CURTAIN AIR CURTAIN CFM 16,600 CFM 2175 CFM 77.500 CFM 73,500 CFM CFM 20,000 CFM CAPACITY 5000 GALLON CAPACITY 250 BTUH/ LIN. FT. 

SIZE 1CA2072 1CA2072 OCTAVE BAND FOURTH FOURTH FOURTH FOURTH #STEAM 150 #/HR APPROX. DIMENSIONS 15• X 7' LENGHT SEE PLANS 

BTUH 60,000 BTUH 60,000 BTUH 
CENTER FREQUENCY (HZ) 

REL. HUMIDITY 20% MATERIAL DOUBLE WALLED SIZE SEE SPECIFICATIONS 

GPM 12 12 MINIMUM DYNAMIC 11 dba 11 dba 27dba 27dba 
INSERTION LOSS (DB) GPM -- ASTM A36 STEEL NOTES 105~ F. M.W.T. 

CONTROL THERMOSTAT THERMOSTAT 
FACE VELOCITY FPM 1383 F.P.M. 750 F.P.M. 480 F.P.M. 480 F.P.M. 

PROBE LENGTH -- NOTES 

NOTES 4500 CFM - 78" WIDE 4500 CFM - 78" WIDE 
TWO MOTORS@ 1/2 H.P. TWO MOTORS@ 1/2 H.P. APPROXIMATE SIZE 72• x24" 30" X 14" 10'x15' 10'x15' 

NOTES VERIFY LENGTI, 
WITH UNIT MFG. 

LENGTH 5'-0" 3'-0'' 3'-0" 3'-0" 

NOTE: 105· F. MEAN WATER TEMP. 
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