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N

M108

ROOM 1

EQUIPMENT

MECHANICAL

AHU-28-01

LEVEL 1

LEVEL 2

SHEET KEYNOTES

GENERAL SHEET NOTES

0 1 3 5

1/2"=1'-0"
A1

MP401

SECTION
1/2" = 1'-0"

C1

MP401

SECTION
1/2" = 1'-0"

EXISTING OBSTRUCTIONS BY CONTRACTOR.

FIELD ROUTED AND COORDINATED WITH 

DUCTWORK, PIPING AND CONTROLS TO BE B.

ABBREVIATIONS SEE SHEET M-001 & M-002

FOR LEGEND, SYMBOLS AND A.

Nq P

20 21

LEVEL 1

LEVEL 2

M108

ROOM 1

EQUIPMENT

MECHANICAL

AHU-28-01

2" LPS

4" CHWR

4" CHWS

1 1/2" HHWR

1 1/2" HHWS

1 1/2" HHWS

HHWR

1 1/2" 

4" CHWS

4" CHWR

1 1/2" HHWS

1 1/2" HHWR

1" LPC

1" LPC 1" LPC 2" LPS

1" LPC

2" LPS

MINIMUM 12" CLEAR BETWEEN OPENINGS.

EXCEED 8" DIAMETER OPENING, WITH  

CORE DRILL SLAB FOR PIPING. DO NOT 7.

(TYP)

PENETRATION EXITING MECHANICAL ROOM 

PROVIDE PIPE SLEEVE AND FIRE RATED 6.

SLOPED TO NEAREST FLOOR DRAIN

FIELD ROUTE 2" CONDENSATE DRAIN 5.

UTILITY PIPING UP TO AHU-28A-014.

UTILITY PIPING UP TO AHU-173.

FIELD CONNECTION TO UTILITY PIPING2.

PUMP RECEIVER HEADER AND CONNECT

FIELD ROUTE TO ACTIVE CP-3 CONDENSATE 1.

3

2

4 6

4 6

C3

M-502C4

M-502

55

2" LPS

4" CHWR

4" CHWS

1 1/2" HHWR

1 1/2" HHWS

6 7

1

5

A2

M-501

7

7

C3

M-502

A2

M-501

2

C3

M-502

4" CHWR

4" CHWS C4

M-502

4

C3

M-503
(TYP.)

C3

M-503
(TYP.)

6 74

6 74

DOOR

ACCESS 

CLEARANCE

SERVICE 

1/2" LPC

1

C4

M-503 MAIN TRAP

1/2" END OF 

C4

M-503MAIN TRAP

1/2" END OF 
1
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20

LEVEL 2

ROOF

M208

ROOM 19

EQUIPMENT

MECHANICAL

AHU-28A-01

AHU-17

SHEET KEYNOTES

GENERAL SHEET NOTES

0 1 3 5

1/2"=1'-0"

C1

MP402

SECTION
1/2" = 1'-0"

A1

MP402

SECTION
1/2" = 1'-0"

EXISTING OBSTRUCTIONS BY CONTRACTOR.

FIELD ROUTED AND COORDINATED WITH 

DUCTWORK, PIPING AND CONTROLS TO BE B.

ABBREVIATIONS SEE SHEET M-001 & M-002

FOR LEGEND, SYMBOLS AND A.

21

20 21

LEVEL 2

ROOF

M208

ROOM 19

EQUIPMENT

MECHANICAL

1 1/2" HHWS

1 1/2" HHWR

4" CHWS

4" CHWR

2" LPS

1 1/2" LPS

STRAINER

FILTER

STEAM 

CULINARY 

HUMIDIFIER

H-28A-01

1 1/2" LPS

3/4" LPC

1" LPS

1" PW

1" LPS

HRC-28A-02

2" GLYR

2" GLYS

VENT (TYP)

HIGH POINT 

4" CHWR

1 1/2" LPS

1" LPS

CONTROL VALVE

STRAINER

P-28A-01

2" GLYS

2" GLYR

4" CHWS

4" CHWR

1 1/2" HHWR

CONTROL VALVE

CIRCUIT SETTER

1 1/2" LPS

1 1/2" HHWS

TANK

HRC EXPANSION 

ET-28A-01

2" GLYR

1" PW

1" LPC

2" LPC

1" LPC

2" LPS

3/4" LPC

1 1/2" LPS

MINIMUM 12" CLEAR BETWEEN OPENINGS.

EXCEED 8" DIAMETER OPENING, WITH 

CORE DRILL SLAB FOR PIPING. DO NOT 12.

RECEIVER CP-3

ROUTE PIPE DOWN TO CONDENSATE 11.

DRAIN.

P-TRAPS ROUTED TO NEAREST FLOOR 

HUMIDIFIER 2" CONDENSATE DRAINS WITH 

AHU-28A-01 CHILLED WATER COIL AND 10.

PIPING TO AHU-28A-019.

FROM BELOW

CHWS/R AND HHWS/R SERVING AHU-17 8.

2" SS CULINARY STEAM FILTER7.

(TYP).

THROUGH SLAB. CORE DRILL TO NOT 

STRUCTURE AND FIELD CORE DRILLED 

PIPING TO BE COORDINATE WITH EXISTING 6.

PENETRATION EXITING MECHANICAL ROOM

PROVIDE PIPE SLEEVE & FIRE RATED 5.

PIPING WITHIN LIMITS OF CONSTRUCTION.

ARE STILL ACTIVE. REMOVE INACTIVE 

FIELD LOCATE AND VERIFY IF THESE LINES 4.

PIPING TO REMAIN ACTIVE3.

MIXTURE.

SYSTEM WITH 30% PROPYLENE GLYCOL 

HOSE FITTING AND SHUT OFF VALVE.  FILL 

1" GLYCOL MIX FILL LOCATION. PROVIDE 2.

PW SUPPLY.

1" PW, ROUTE AND CONNECT TO NEAREST 1.

5 6

9

9

9

1

11

4

4

C1

M-502

C3

M-502

1

A4

M-502

4

11A1

M-502
65

A4

M-502

C4

M-501
65

C3

M-502

(P
H

C
-2

8
A
-0

1
)

(H
R

C
-2

8
A
-0

1
)

(C
C
-2

8
A
-0

1
)

(D
H

C
-2

8
A
-0

1
)

(H
G
-2

8
A
-0

1
)

A2

M-501

C1

M-502

10

C1

M-502

7

4

12

C3

M-503

3

3

1211 11 12

2

1" PW

2" LPS 3 4
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18 21

P

Nq

N

M108

ROOM 1

EQUIPMENT

MECHANICAL

AHU-28-01

1 1/2" HHWS UP

1 1/2" HHWR UP

4" CHWS UP

4" CHWR UP

2" LPS UP

0 1 3 5

1/2"=1'-0"

M108A

STAIR 9

A1

MP301

C1

MP301

GENERAL SHEET NOTES

SHEET KEYNOTES

A1

 

ENLARGED MECHANICAL PIPING PLAN - MECH RM M108
1/2" = 1'-0"

3" HHWS/R

EXISTING OBSTRUCTIONS BY CONTRACTOR.

FIELD ROUTED AND COORDINATED WITH 

DUCTWORK, PIPING AND CONTROLS TO BE B.

ABBREVIATIONS SEE SHEET M-001 & M-002

FOR LEGEND, SYMBOLS AND A.

2" HHWS/R

2" HHWS/R

2" LPS UP

ABOVE

FROM 

1" LPC 

1" LPC FROM ABOVE

2" LPC

4" CHWS

4" CHWR 4" HHWS

4" HHWR

2 1/2" HHWR

2 1/2" HHWS

4" CHWS

4" CHWR

4" CHWS

4" CHWR

1" LPS (SPARE)

2" LPS

4" LPS MANIFOLD

2" LPS

(SPARE)

1" LPS 

CIRCUIT SETTER

CONTROL VALVE

STRAINER

CONTROL VALVE

MINIMUM 12" CLEAR BETWEEN OPENINGS.

EXCEED 8" DIAMETER OPENING, WITH 

CORE DRILL SLAB FOR PIPING. DO NOT 11.

(TYP).

THROUGH SLAB. CORE DRILL TO NOT 

STRUCTURE AND FIELD CORE DRILLED 

PIPING TO BE COORDINATE WITH EXISTING 10.

ROUTED TO NEAREST FLOOR DRAIN

CONDENSATE DRAINS WITH P-TRAPS 

AHU-28-01 HOT & CHILLED WATER COIL 2" 9.

PIPING WITHIN LIMITS OF CONSTRUCTION.

ARE STILL ACTIVE. REMOVE INACTIVE 

FIELD LOCATE AND VERIFY IF THESE LINES 8.

PIPING TO REMAIN ACTIVE7.

RECEIVER CP-3

ROUTE PIPE DOWN TO CONDENSATE 6.

PENETRATION EXITING MECHANICAL ROOM

PROVIDE PIPE SLEEVE & FIRE RATED 5.

HPS/LPS PRV-6 TO REMAIN ACTIVE4.

PIPING UP TO AHU-173.

PIPING UP TO AHU-28A-012.

OPERABLE

AND KEEP AHU-17 ON SECOND FLOOR 

EXISTING VALVES TO INSTALL NEW VALVES 

PIPING TO BE TEMPORARILY SHUT DOWN AT 1.

2 5

1

3

2 5

7

6
2 5

5

5

CIRCUIT SETTER

STRAINER

1 1/2" HHWR

1 1/2" HHWS

9

2" LPC

1" MPC
7

2" LPS UP 7

2" LPC

1" MPC
6

2" HPS

1" PR

1" NHWR

1" NHWS

1" IA

1/2" LPC

3/4" MPC

7

4

1" PR 7

3/4" MPC

1/2" LPC
6

ROOF DRAIN74"SS7 3"V7

8

(RHC-28-01)

(CC-28-01)

8

8

3/4" LPC 7 8

10

8

C3

M-503

(TYP)

11

10

7

7

10

C3

M-503

(TYP)

REFERENCE ONLY

DRAWINGS USED AS 

EXISTING AS BUILT 

EXISTING

NEW

EXISTING TO BE REMOVED

POINT OF CONNECTION

AND REPLACED WITH NEW

EXISTING TO BE REMOVED 

LIMIT OF REMOVALLOR

LEGEND

C4

M-503MAIN TRAP

END OF 

2" LPC
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0 1 3 5

1/2"=1'-0"

18 21

P

Nq

N

AHU-28A-01

C260

WASTE

CONTAMINATED 

M208A

STAIR 9

C1

MP302

GENERAL SHEET NOTES

SHEET KEYNOTES

A1

 

ENLARGED MECHANICAL PIPING PLAN - MECH RM M208
1/2" = 1'-0"

OF FALLING.

AND/OR SUPPORTED TO MINIMIZE DANGER 

HUMIDIFIER H-28A-01 ARE TO BE BRACED 

RHC, HEAT RECLAIM PUMP P-HRC-01 AND 

NOT LIMITED TO, CAV WITH RHC, VAV WITH 

MORE THAN 31 POUNDS, INCLUDING BUT 

ANY MECHANICAL EQUIPMENT WEIGHING C.

EXISTING OBSTRUCTIONS BY CONTRACTOR.

FIELD ROUTED AND COORDINATED WITH 

DUCTWORK, PIPING AND CONTROLS TO BE B.

ABBREVIATIONS SEE SHEET M-001 & M-002

FOR LEGEND, SYMBOLS AND A.

AHU-17

HRC-28A-02

VALVE

HUMIDIFIER 

HG-28A-01 

P-28A-01

TANK

EXPANSION 

FILTER

STRAINER

1 1/2" HHWS DN

1 1/2" HHWR DN

4" CHWS DN

4" CHWR DN

2" LPS DN

1 1/2" LPS

4" CHWS

3/4" LPC

1 1/2" LPS

1 1/2" HHWR

1 1/2" LPS

1 1/2" HHWS

A1

MP302

1" PW

PREVENTER

BACKFLOW 

1

1" LPC DRAIN10.

MINIMUM 12" CLEAR BETWEEN OPENINGS.

EXCEED 8" DIAMETER OPENING , WITH 

CORE DRILL SLAB FOR PIPING. DO NOT 9.

FROM BELOW

CHWS/R AND HHWS/R SERVING AHU-17 8.

2" SS CULINARY STEAM FILTER7.

(TYP).

THROUGH SLAB. CORE DRILL TO NOT 

STRUCTURE AND FIELD CORE DRILLED 

PIPING TO BE COORDINATE WITH EXISTING 6.

PENETRATION EXITING MECHANICAL ROOM

PROVIDE PIPE SLEEVE & FIRE RATED 5.

PIPING WITHIN LIMITS OF CONSTRUCTION.

ARE STILL ACTIVE. REMOVE INACTIVE 

FIELD LOCATE AND VERIFY IF THESE LINES 4.

PIPING TO REMAIN ACTIVE3.

MIXTURE. 

SYSTEM WITH 30% PROPYLENE GLYCOL 

HOSE FITTING AND SHUT OFF VALVE. FILL 

1" GLYCOL MIX FILL LOCATION. PROVIDE 2.

PW SUPPLY.

1" PW, ROUTE AND CONNECT TO NEAREST 1.

10" ROOF DRAIN

DN THRU FLOOR

2" GLYR

2" GLYS

2" GLYS

2" GLYR

BELOW

2" LPS FROM 

4" CHWR

1" LPS

1" LPS

4"SS 3"V3 3

3

(P
H

C
-2

8
A
-0

1
)

(H
R

C
-2

8
A
-0

1
)

(C
C
-2

8
A
-0

1
)

(D
H

C
-2

8
A
-0

1
 B

E
L

O
W
)

(H
G
-2

8
A
-0

1
)

3 4

4

1" GLY2

7

NC

BYPASS 

2" LPS 

5 6

1" LPS 4 4

2" LPS FROM BELOW 3

2" LPS4

9 10

9 10

3

4

9

8

3

C3

M-503
(TYP)

C3

M-503

(TYP)

REFERENCE ONLY

DRAWINGS USED AS 

EXISTING AS BUILT 

EXISTING

NEW

EXISTING TO BE REMOVED

POINT OF CONNECTION

AND REPLACED WITH NEW

EXISTING TO BE REMOVED 

LIMIT OF REMOVALLOR

LEGEND
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NOTES:

1.

2.

DAMPER BLADES OUT OF AIRSTREAM.

SLEEVE LENGTH TO EXTEND 3" ABOVE & BELOW FLOOR.

16 GA SLEEVE

FOR UP TO

24 X 36 DUCT

(14 GA IF LARGER)

JOINT IN ACCORDANCE

WITH NFPA

STANDARDS

DUCT SIZE AS

INDICATED ON

THE PLANS

BREAKAWAY

FLOOR

DAMPER SLEEVE ASSEMBLY.

OPENING IN WALL SHALL BE 1/4" TO 1/2" LARGER THAN

DAMPER BLADES OUT OF AIRSTREAM.

NOTES:

UL LABEL VERTICAL FIRE DAMPER

(14 GA. IF LARGER)

UP TO 24 X 36 DUCT.

NFPA STANDARDS

JOINT IN ACCORDANCE WITH

BOLT, SCREW, OR TACKWELD

TO SLEEVE. MAX 12" SPACING

WALL

16 GA. SLEEVE FOR

SLEEVE LENGTH TO EXTEND 3" EACH SIDE OF WALL.

(4 SIDES TYP).  BOLT,

SCREW, OR SPOTWELD

TO SLEEVE ONLY. MAX

8" O.C.

1-1/2 X 1-1/2 X 14 GA.

L3 1/2x3x1/4 LLV

CNTR. FLASHING
SEALANT

FLASHING AND

20 GA. GALV.

(FOR 24" TO 60")

(FOR LESS THAN 24")

L2x2x1/4

REQUIRED

CLOSURE STRIP AS 

P.T. WOOD CANT

ROOF CURB

PREMANUFACTURED

ROUND WHERE REQUIRED

TRANSITION TO

CORNER)

(ONE AT EACH

GALV. LAG BOLTS

FULL SIZE

SHEET METAL

DUCT

ROOF

L3 1/2x3x1/4 LLV

CNTR. FLASHING
SEALANTFLASHING AND

20 GA. GALV.

(FOR 24" TO 60")

(FOR LESS THAN 24")

L2x2x1/4

REQUIRED

CLOSURE STRIP AS 

P.T. WOOD CANTROOF

INSULATION

DAMPER

MANUAL

STEEL BAND

STAINLESS

LOCKING 

POSITIVE

1/2" WIDE 

5'-0")

(LENGTH NOT TO EXCEED

FLEXIBLE AIR DUCT

STEEL BAND

LOCKING STAINLESS

1/2" WIDE POSITIVE

FOR 2" INSULATION

ELEVATED DIAL REGULATOR
SPIN-IN FITTING

A4

 

TYPICAL SPIN-IN FITTING DETAIL
NONE

INSULATION

4" FIBERGLASS BATT 

ROUND DUCT 4'-0" MINIMUM. 

SUPPORT FLEX AND/OR 

C3

 

FLOOR FIRE DAMPER
NONE

C4

MH301

WALL FIRE DAMPER
NONE

C1

MH403

EF-28A-01 FAN WITH CURB
NONE

A1

MH403

EF-109 FAN WITH MODIFIED CURB
NONE

UNION

1" MIN

GAP

AIR

1"

OPENING

VENT/PRIMER

FULL SIZE

WITH PLUG

CLEANOUT

DRAIN CONNECTION

CASING

UNIT

.
.

.

.

PRESSURE (IN. W.C.) PLUS 1/2"

DISTANCE EQUAL TO 0.5 TIMES NEGATIVE STATIC 3.

PLUS PIPE DIAMETER

NEGATIVE STATIC PRESSURE (IN. W.C.) PLUS 1.5"

MINIMUM DISTANCE EQUAL TO 1.5 TIMES2.

CONNECTION PROVIDED WITH EQUIPMENT

MINIMUM DRAIN PIPE SIZE EQUAL TO1.

SECTION UNDER NEGATIVE PRESSURE:

A2

MP301, MP302, M-503

TYPICAL P-TRAP DETAIL
NONE

KEYED NOTES:

DRAIN

FLOOR

EF-28A-01

DUCT

SHEET METAL 

DAMPER RESET 

ENABLE 

LOCATION TO 

ACCESS DOOR 

DAMPER RESET 

ENABLE 

LOCATION TO 

ACCESS DOOR 

EXCEEDS 6' TO AIR DEVICE 

DUCT WHERE LENGTH 

EXTERNALLY INSULATED HARD 

FROM EACH CORNER

SPACING 8" O.C. 2" 

TO SLEEVE.  MAX 

SCREW, OR TACK-WELD 

FIRE DAMPER.  BOLT, 

UL LABEL HORIZONTAL 

SPACING STARTING

ONLY.  MAX 8" O.C. 

OR SPOTWELD TO SLEEVE 

SIDES TYP) BOLT, SCREW, 

1-1/2 X 1-1/2 X  14 GA (4 

GAUGE CONSTRUCTION 

FABRICATED  ADAPTOR 12 

" CONTRACTOR 4
3

"X16 4
3

16 

CURB CAP

22"X22" BDD

CAP

34"X34" CURB 

EXHAUST FAN

EF-104 

3

2
1

ON THE PLANS.

DUCT SIZE AS INDICATED 

SHEET KEYNOTES

SUPPORT. 

150 MPH WITHOUT ADDITIONAL STRUCTURAL 

WITHSTAND AN ULTIMATE DESIGN WIND SPEED OF 

STANDARD CURB/PLENUM/BLOWER ASSEMBLY SHALL 

ANCHORED TO THE ROOF STRUCTURE, THE 

STRUCTURALLY REINFORCED. WHEN PROPERLY 

GAUGE CORROSION-RESISTANT COATED STEEL AND 

ENGINEER. FABRICATE CURB WITH MINIMUM 12 

ON THE DRAWINGS AND DESIGNED BY A LICENSED 

MANUFACTURER WITH SPECIFIED HEIGHT AS SHOWN 

EXHAUST SYSTEM AND PLENUM SUPPLIED BY THE 

PROVIDE A STRUCTURAL INSULATED CURB FOR THE 1.     

1

SLOPE

1/8"/FT 

TO CLOSEST FLOOR DRAIN

ROUTE CONDENSATE LINE 

UTILIZING ROUND OR FLEX DUCT

SIMILAR FOR EXHAUST DUCTS 

C2

 

TYPICAL DUCT TAKE-OFF DETAIL
NONE

E
X

H
A

U
S

T
 A
IR
) 
 

(R
E

T
U

R
N
 O

R
 

A
IR
 F

L
O

W
 

D
IR

E
C

T
IO

N
 O

F
 

T
R

U
N

K
 D

U
C

T

(S
U

P
P

L
Y
 A
IR
)

O
F
 A
IR
 F

L
O

W
 

D
IR

E
C

T
IO

N
 

INSULATION (WHERE APPLICABLE)

BRANCH DUCT

QUADRANT

DAMPER WITH LOCKING 

MANUAL OPPOSED BLADE 

0R 75mm MIN.

0.25 BRANCH WIDTH 

45 DEG
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12

CAV / VAV

HHWS

HHWR

CONTROL VALVE (FWE)8.

CONNECTION SIZE

TRANSITION TO CAV/VAV 7.

PIPING DWGS.

TO BRANCH PIPE SIZE PER 

SCHEDULE DATA. SIZE EQUAL 

SET TO COIL FLOW PER SET TO 

MANUAL BALANCING VALVE 6.

COUPLING 5.

BALL VALVE 4.

CONNECTION 

SS BRAIDED 12" LONG FLEX 3.

VALVES (TYPICAL) 

GASKET & TWO SELF-CLOSING 

PRESSURE TEST PLUG W/ CAP, 

1/4" FITTING TEMPERATURE & 2.

VALVE

STRAINER WITH BLOWDOWN 1.

KEYED NOTES

3 4

5

67 8

REFER TO PIPING DRAWINGS FOR PIPE SIZE

NOTE:

A3

 

CAV / VAV REHEAT COIL CONNECTION DETAIL
NTS

C1

M-401, MP302

HUMIDIFIER DETAIL
NONE

FLOW

AIR

WITH CAP

DIRT LEG

1'-0" MIN.

(FWE)

F & T TRAP

T-28A-01

(TYPICAL)

BLOW DOWN

STRAINER WITH

BREAKER

VACUUM 

W/SIPHON AND VALVE

PRESSURE GAUGE

(TYPICAL)

GATE VALVE

(TYPICAL)

UNION

(N.C.)

GLOBE VALVE

A1

M-401, MP302

STEAM IFB HEATING COIL DETAIL
NONE

LPS

COIL

C4

MP302

COOLING COIL DETAIL
NONE

C3

 M-402

HEATING COIL DETAIL
NONE

2"-GLY-SUPPLY

2
"-

G
L

Y
-R

E
T

U
R

N

INTO SYSTEM

INJECT PROPYLENE GLYCOL 

ADAPTER WITH BALL VALVE TO 

1/2" FEMALE THREADED HOSE 

AUTOMATIC AIR VENT  

PREVENTOR, 11.6 PSIG PRV AND 

DOUBLE CHECK BACK FLOW 

WITH BALL VALVE 

POTABLE WATER MAIN 

CLOSEST EXISTING 

CONNECTED TO 

FIELD ROUTED AND 

WATER SUPPLY LINE 

1" COPPER POTABLE 

IN EF-28A-01 DUCT

HEAT RECOVERY COIL 

COIL IN AHU-28A-01

HEAT RECOVERY 

A4

MP302

HEAT RECOVERY SYSTEM DETAIL
NTS

NC
LONG

CONNECTION 12" 

SS BRAIDED FLEX 

VALVE

CHECK 

COCK

GAUGE 

GAUGE WITH 

PRESSURE 

BALL VALVETHERMOMETER

SUPPLY

STRAINER

COOLI
NG 

COI
L

CHILLED WATER RETURN

2-WAY CONTROL VALVE (FWE)

AT HIGH POINT

MANUAL AIR VENT

GAUGE (TYPICAL)

PRESSURE

(TYPICAL)

UNION

DRAIN PAN

CONDENSATE

(TYPICAL)

THERMOMETER

(TYPICAL)

VALVE

3/4" DRAIN

FLOOR DRAIN

ROUTE TO NEAREST 

TRAP SIZING

CONDENSATE DRAIN DETAIL FOR 

WITH 3/4 " THICK ARMAFLEX. SEE 

AHU DRAINAGE PIPE INSULATE PIPE 

PIPE INSULATION

(TYPICAL)

CONNECTION SIZE

REDUCE TO COIL 

AI
R 

FL
OW

(TYPICAL)

HOSE CONN.

SUPPLY

CHILLED WATER 

AIR VENT

MANUAL

VALVE

DRAIN

1-1/2" LPS

STRAINER

NC BYPASS

FILTER

CULINARY 

(TYP)

GATE VALVE 

(TYP)

INSULATION 

PIPE

4" MANIFOLD 

HUMIDIFIER GRID

 HG-28A-01

HUMIDIFIER MODULE)

(FIELD INSTALLED INTO AHU-28A-01 

ULTRA SHORT ABSORPTION DISTANCE 

HUMIDIFIER 

H-28A-01 

3
/4
" 

L
P

C

3
/4
" 

L
P

C

PUMP

CONDENSATE 

1" LPC TO 

(TYP)(FWE)

F&T TRAP 

MP301 SIMILAR

MP302 GLYCOL HDC COIL

MP114

MP112

MP111

C3

M-502

C3

M-502

VALVE

BALANCING 

MANUAL 

STRAINER

HOT WATER RETURN

2-WAY CONTROL VALVE (FWE)VALVE

BALANCING 

MANUAL 

AT HIGH POINT

MANUAL AIR VENT

GAUGE (TYPICAL)

PRESSURE

(TYPICAL)

UNION

(TYPICAL)

THERMOMETER

(TYPICAL)

VALVE

3/4" DRAIN

PIPE INSULATION 

(TYPICAL)

CONNECTION SIZE 

REDUCE TO COIL 

(TYPICAL)

HOSE CONN.

HOT WATER SUPPLY

PIPE SIZE PER PIPING DWGS.

FLOW PER SCHEDULE DATA. SIZE EQUAL TO BRANCH 

BALANCING VALVE. BALANCING VALVE SET TO COIL 

PIPE DIA. STRAIGHT RUN DOWNSTREAM OF MANUAL 

PROVIDE 5 PIPE DIA. STRAIGHT RUN UPSTREAM AND 2 

AI
R 

FL
O

W

VALVE (TYPICAL)

COIL ISOLATION 

(TYPICAL)

FLEXIBLE CONNECTION 

(TYPICAL)

MANUAL AIR VENT

VALVE

DRAIN 

HEATI
NG 

COI
L

& TWO SELF-CLOSING VALVES (TYPICAL)

PRESSURE TEST PLUG W/ CAP, GASKET 

1/4" FITTING TEMPERATURE & 

T-28A-04

T-28A-03

T-28A-02

PIPE SIZE PER PIPING DWGS.

FLOW PER SCHEDULE DATA. SIZE EQUAL TO BRANCH 

BALANCING VALVE. BALANCING VALVE SET TO COIL 

PIPE DIA. STRAIGHT RUN DOWNSTREAM OF MANUAL 

PROVIDE 5 PIPE DIA. STRAIGHT RUN UPSTREAM AND 2 

& TWO SELF-CLOSING VALVES (TYPICAL)

PRESSURE TEST PLUG W/ CAP, GASKET 

1/4" FITTING TEMPERATURE & 

(TYPICAL)

SELF-CLOSING VALVES 

CAP, GASKET & TWO 

& PRESSURE TEST PLUG W/ 

1/4" FITTING TEMPERATURE 

VALVE (FWE)

CONTROL 

TO CP-3

LPC ROUTE 

VBNC

SYSTEM HIGH POINT

LOCATED AT 

WITH BALL VALVE 

HOSE ADAPTER 

MAV, 1/2" THREADED 

P-28A-01

EXPANSION TANK

ET-28A-01 
1

GLYCOL MIXTURE MAX TEMP AT 

VOLUME. 30% PROPYLENE 

WITH A 1 GALLON ACCEPTANCE 

BE AN ASME BLADDER TANK 

2 GALLON EXPANSION TANK TO 1.

KEYED NOTE

N
C

PRV

VALVE

RELIEF 

AV
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2".

1/8" =1'-0"

M-501.

PER DETAIL A2 ON DWG. 

M-108.  PROVIDE P-TRAP 

MECHANICAL ROOM 

FIELD ROUTE TO 

1" DRAIN SS #304 PIPING 

EF-28A-01

UP TO EF-28A-01

ROOM M-108

MECHANICAL 

4' AFF IN 

NC

CONNECTOR

" MALE HOSE 2
1

PIPING

1" SS # 304 VISIBLE LOCATION.

SECURE TO WALL IN 

CLEAR LEXAN PIPE 

2' SECTION OF 2" DIA 

C1

 

DUCT DRAIN DETAIL
NTS

ALL WELDED JOINTS

FABRICATED OF #304 SS 

22x34 ELBOW TO BE 

MH111

MP401

OPENING

MASTIC AROUND PIPE SLAB 

HARDENING FIRE PROOF 

SEAL WITH NON- 

PIPE SLEEVE

SLAB

RISER CLAMP

PIPE RISER

PADS

3"X3"X1" THICK CORK RIB 

C3

 

PIPE FIRE PENETRATION
NTS

MP114

MP113

MP112

MP402

MP201

MP302

MP301

A1

 

DW ROOM C152 PIPING REWORK
NTS

DOOR BEING INSTALLED 

FIELD ROUTE AS REQUIRED.

PIPING TO NORTH WALL.

ROTATE CYLINDERS AND 

LOCATION

DRAIN CONNECTION 

BOTTOM OF ELBOW TO 

CONCENTRIC SLOPED 

1
8
"+

1
/2
 D
IA

6
"

FULL LINE SIZE ELBOW (MAIN ELBOW)

STEAM MAIN

FLOOR DRAIN AS INDICATED ON DWGS.

CONDENSATE PUMP RECEIVER OR 

GRAVITY CONDENSATE TO 

VALVE

INSPECTION TEST 

(T
Y

P
)(

M
IN
)

(T
Y

P
)

ELBOW TO MAKE DIRT LEG 2" (TYP)

CONCENTRIC REDUCER AT MAIN 

IF MAIN OR ELBOW IS <2", ADD 

ASSEMBLY TO MATCH TRAP LINE SIZE

ADD REDUCING TEE AT TRAP 

STEAM TRAP

HORIZONTALLY

BYPASS TO BE ROUTED 

DIRT LEG DRAIN

PIPE CAP, VALVE AND PIPE CAP FOR 

USE 3/4" HALF COUPLING WELDED TO 

T

 

NC

C4

 

END OF MAIN STEAM TRAP DETAIL
NTS

REFER TO DWG M-603 FOR STEAM TRAP SCHEDULE.4.

CONDENSATE TO CP-3 RECEIVER.

WITHIN MECHANICAL ROOM M-108. ROUTE 

PROVIDE AT STEAM PIPING RISER TO AHU-28A-01 3.

REMOVED AND REPLACED, EQUAL TO EXISTING.

PROVIDE AT EACH EXISTING LOCATION FOR PIPING 2.

STERILIZER SERVED WITHIN PROCESS TUNNEL C-153.

PROVIDE AT CLEAN STEAM DROP TO EACH 1.

NOTES:
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C1

MP111

CLEAN STEAM HEADER DETAIL
NTS

NC

NC

NC

NC

3"

2"

1"
2"

2"

STE
RI

LIZ
ER 

#1

  1
" C

LE
AN 

STE
AM 

PI
PE 

TO 

STE
RI

LIZ
ER 

#2

  1
" C

LE
AN 

STE
AM 

PI
PE 

TO 

STE
RI

LIZ
ER 

#3

  1
" C

LE
AN 

STE
AM 

PI
PE 

TO 

GENERATOR

  F
ROM 

CLE
AN 

STE
AM 

   EXTENDED

HEADER TO BE

1"

1"

 LI
NE  1

" R
ECI

RCULATIO
N

    FITTING (TYP)

  DISCONNECT

3/4" QUICK

NC

NC

NC
GAUGE  P
RES

SURE

NC NC NC

1" CLEAN STEAM

3/4" QUICK

DISCONNECT

(TYP)

FOR VENDOR

CONNECTION TO

STERILIZER #1 FOR VENDOR

CONNECTION TO

STERILIZER #3

FOR VENDOR

CONNECTION TO

STERILIZER #2

C3

MP111

CLEAN STEAM BRANCH AT STERILIZER
NTS

A1

MP111

PIPE ROUTING CORRIDOR PHOTO
NTS A3

MP111

CLEAN STEAM HEADER PHOTO
NTS

NC NC

NC

NC NC
NC

3/4" QUICK

DISCONNECT

(TYP)

1" CLEAN STEAM

TO STERILIZER #1

1" CLEAN STEAM

TO STERILIZER #2

1" CLEAN STEAM

TO STERILIZER #3

1" RECIRCULATION

LINE

2"

C4

M-505

DIRT LEG W/

STEAM TRAP

(TYP)

1" RECIRCULATION

LINE

3/4" QUICK CONNECT

FITTING AND VALVE

FOR VENDOR

CONNECTION ( TYP)

VENDOR CONNECTION VALVE TERMINATED AT 8'-0" AFF

DIRECTLY OVER APPLICABLE STERILIZER IN C-153

1" RECIRCULATION

LINE

1" CLEAN STEAM LINE

FOR STERILIZER #1

1" CLEAN STEAM LINE

FOR STERILIZER #2

1" CLEAN STEAM LINE

FOR STERILIZER #3

AREA RESERVED FOR

FUTURE 1" STERILIZER

LINES (TYP OF 2)

EXTEND HEADER

36".  FIELD VERIFY

HEADER SIZE AND

MATCH
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SEE SHEET MI601 & MI603 GENERAL NOTE ABOUT CYBER SECURITY.15.

DOUBLE WALL INSULATED UNIT.14.

AHU-28-01 IS A VARIABLE VOLUME UNIT WITH PERFORMANCE VALUES MONITORED AND REPORTED13.

AHU-28A-01 IS A CONSTANT VOLUME UNIT WITH PERFORMANCE VALUES MONITORED AND REPORTED12.

AHU-28A-01 LARGEST SECTION IS THE CHW COIL MODULE (46"x80"x46").

AHU TO BE SHIPPED PRE-ASSEMBLED INTO SECTIONS NO LARGER THAN LARGEST INDIVIDUAL MODULE TO ALLOW ACCESS INTO BLDG. AHU-28-01 LARGEST SECTION IS THE SAF MODULE (52"x82"x50"). 11.

        PROVIDE WITH STEAM TRAPS AS REQUIRED, SIZED BY MANUFACTURER TO MEET INTENT.  REFER TO SCHEDULES ON DWG. M-603 FOR CONTROL VALVE AND STEAM TRAP SCHEDULES.

                  CHILLED WATER CONTROL VALVES TO BE SIZED FOR INDICATED FLOW AND WITH A 10 FT WG MAXIMUM LOSS.  

                  HEATING HOT WATER CONTROL VALVES TO BE SIZED FOR INDICATED FLOW AND WITH A 10 FT WG MAXIMUM LOSS

                  STEAM CONTROL VALVES TO BE SIZED FOR INDICATED FLOW AND PRESSURE WITH A 5 PSIG MAXIMUM LOSS

STEAM, HEATING HOT WATER AND CHILLED WATER AUTOMATIC CONTROL VALVES AND STEAM TRAPS ARE TO BE PROVIDED BY AHU MANUFACTURER10.

                  AHU CONTROLS PIGTAILS FOR STEAM, HEATING HOT WATER, CHILLED WATER AND HUMIDIFIER AUTOMATIC CONTROL VALVES ARE TO BE PROVIDED

                  ACCESSORIES WITHIN EACH MODULE SCHEDULED ARE TO BE FACTORY WIRED WITH CABLING CONNECTIONS INCLUDING HUMIDIFIER

                  BACNET INTERFACE MODULE FOR INTERLOCKING INTO EXISTING ECMS.  ALL AHU SEQUENCE FUNCTIONS ARE TO BE CONTROLLED AND MONITORED BY ECMS.

                  INTEGRAL CONTROL PANEL PREWIRED, PREPROGRAMMED DDC BASED CONTROLS PER SEQUENCES INCLUDING EACH MODULE SECTION AS SCHEDULED

                  CONTROL TRANSFORMER FOR ENTIRE UNIT

                  LOCKABLE DISCONNECT SWITCH

CONTROL PANEL TO BE LOCATED AT SUPPLY FAN MODULE SUPPLY FAN MODULE TO INCLUDE9.

                  VARIABLE FREQUENCY DRIVE (VFD) 

                  LOCKABLE DISCONNECT SWITCH

EACH AIR HANDLING UNIT FAN SECTION TO BE PROVIDED WITH AND PREWIRED MEETING ALL APPLICABLE CODES AND STANDARDS8.

AUTOMATIC SMOKE DAMPERS INDICATED ON CONTROL DIAGRAM ARE NOT PROVIDED BY AHU MANUFACTURER7.

HEAT RECLAIM COIL TO BE TO BE PROVIDED SEPARATELY AND FIELD INSTALLED IN BLANK SECTION BY CONTRACTOR6.

HUMIDIFIER GRID TO BE PROVIDED SEPARATELY AND FIELD INSTALLED IN BLANK SECTION BY CONTRACTOR5.

                1 SET OF MERV 17 FILTERS

                2 SETS OF MERV 14

                4 SETS OF MERV 8 FILTERS

PROVIDE EACH AHU WITH AN EXTRA CLEAN FILTERS. MANUFACTURER TO DETERMINE SIZE AND QUANTITY OF FILTERS.4.

PROVIDE MAINTENANCE SERVICE MARINE LIGHTS WHERE INDICATED ON SCHEDULE (INTERLOCKED TO A TOGGLE LIGHT SWITCH). PROVIDE WITH SEALED CONDUITS.3.

PROVIDE ULTRAVIOLET UNITS WITHIN AHU WHERE INDICATED ON SCHEDULE TO ELIMINATE MOLD GROWTH  (ENERGIZED 15 MINUTES EVERY HOUR)2.

DOUBLE WALL INSULATED UNIT WITH INNER #304 STAINLESS STEEL LINER1.

REMARKS:

DESIGNATION

UNIT 

FAN SECTION  (AHU-28-01 ONLY)

FAN MOTOR

(CFM)

AIRFLOW
RPM BHP

(IN H2O)

E.S.P.

(IN H2O)

I.S.P.

(IN H2O)

T.S.P.
VOLTAGE AUTOMATIC OA DAMPER OUTSIDE AIR CFM

AIR CFM

RETURN 

DAMPER

ECONOMIZER 

AHU-28A-01 NA NA NA NA

AHU-28-01 7500 4.2
7,500 CFM MAX

 3025 CFM MIN                   

AIR HANDLING UNIT SCHEDULE

(AHU-28-01 ONLY)

BLANK SECTION 

ENTHALPY ECONOMIZER MIXING BOX SECTION (AHU-28-01 ONLY)

RETURN FAN

(HP)

POWER
RPM CONTROL

NA NA NA NA NA NA NA NA NA NA

1965 1.5 0.50 2 460/60/3 5 1750 VFD WITH MARINE LIGHT YES
9,500 CFM MAX

2,000 CFM MIN                   

7,500 CFM MAX

0 CFM MIN                   

NA

AIR HANDLING UNIT SCHEDULE (CONTINUED)

INTAKE SECTION   (AHU-28A-01 ONLY)

BLANK

SECTION

COMBINATION FILTER SECTION

FILTER A (MERV 8) CARTRIDGE FILTER B (MERV 14)

CFM

TOTAL

CAPACITY

(BTUH)

EAT

FDB

LAT

FDB

F.V.

(FPM)

A.P.D.

(INH2O)
ROWS

CFM FILTER TYPE EFFICIENCY
(INH2O)

FLAT

7,925

NA

PLEATED 0.08

- 0.509,500 PLEATED NA NANANANANANANANANA1.001.50904-PLEATED9,5000.601.000.20302
PANEL

NANANANA

YES113545041.526.9124,9611.191.500.889012-PLEATED7,9250.581.000.16302-
FLAT

PANEL
7,925NONO7925

CFM

YES

MEAN PD

(INH2O)

DIRTY PDCLEAN PD

(INH2O)
EFFICIENCYDEPTH INTYPECFM

MEAN PD

(INH2O)

DIRTY PD

(INH2O)

CLEAN PD

(INH2O)

AIR HANDLING UNIT SCHEDULE (CONTINUED)

BLANK SECTION

CHILLED WATER COIL

SUMMER WINTER COIL DATA

CFM

SENSIBLE

CAPACITY

(BTUH)

TOTAL

CAPACITY
EAT

FDB/FWB

LAT

FDB/FWB

EWT

°F

LWT

°F

MAX F.V.

(FPM)

MAX A.P.D.

(INH2O)

FLOW RATE

(GPM)

MAX

W.P.D.

(FTH2O)

MIN ROWS MAX FPI
CFM

TOTAL

CAPACITY

(BTUH)

EAT

FDB/FWB

LAT

FDB/FWB

EWT

°F

LWT

°F

SENSIBLE

CAPACITY

(BTUH)

EAT

FDB/FWB

LAT

FDB/FWB

EWT

°F

LWT

°F
CFM

MAX F.V.

(FPM)

MAX A.P.D.

(INH2O)

FLOW

RATE

(GPM)

MAX

W.P.D.

(FTH2O)

MIN ROWS MAX FPI

7,925 46,808 84/78.6 78.6/77.3 - - 126,532 26.9 42.6 - - 7,925 495 0.24 30 12.8 6 9 7,925 257,627 772,450 78.6/77.3 48.4/48.2 42 54 472 1.29 128 18.7 8 10

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 9,500 246,240 422,370 78/66.8 54/53.8 42 54 472 0.83 71 16 6 12

AIR HANDLING UNIT SCHEDULE (CONTINUED)

BLANK

SECTION

HOT WATER COIL (FIRST STAGE HEATING/DEHUMIDIFYING)

BLANK

SECTION

HUMIDIFIER GRID/MANIFOLD

BLANK

SECTION

FAN SECTION

BLANK

SECTION

HEPA (MERV 17) SECTION  (AHU-28A-01 ONLY)

REMARKS

CFM

TOTAL

CAPACITY

(BTUH)

EAT

FDB

EWT

°F

LWT

°F

MAX F.V.

(FPM)

MAX

A.P.D.

(INH2O)

FLOW

RATE

(GPM)

MAX

W.P.D.

(FTH2O)

MIN

ROWS

MAX

FPI
CFM TYPE

LAT

SUPPLY FAN FAN MOTOR

FILTER C

TYPE RPM BHP
E.S.P.

(INH2O)

I.S.P.

(INH2O)

T.S.P.

(INH2O)
VOLTAGE RPM CONTROL

TYPE
FILTER QTY -

SIZES
DEPTH  IN EFFICIENCY

CLEAN PD

(INH2O)

DIRTY PD

(INH2O)

MEAN PD

(INH2O)

7,925 98,429 41.5 53.0 180 160 495 0.09 11 1.3 1 6 7,925 126 48.5/35.6 49.5/45/70.5 7,925 1,930 12.9 2.5 5 7.5 460/60/3 15 1750 VFD
WITH MARINE

LIGHT/GFI

HEPA - 12 95 0.99 2.80 1.50

5,025 86,832 52.0 68.0 180 160 494 0.16 9 5 1 10 NA NA NA NA NA NA 9500 AF CLASS II 1792 11.4 2.5 3 5.5 460/60/3 15 1750 VFD NA

NA NA NA NA NA NA NA

2,3,4,7,8,9,

10,11,13,14,

AIR HANDLING UNIT SCHEDULE (CONTINUED)

DAMPER

AUTOMATIC 

OA 

CFM

OA 

AIR CFM

RETURN 

DAMPER

ECONOMIZER 

LIGHT

AND MARINE 

WITH UV UNIT 

LIGHT/GFI

AND MARINE 

WITH UV UNIT 

ONLY)

(AHU-28A-01 

BLANK SECTION 

LIGHT/GFI

WITH MARINE 

DAMPER

BYPASS 

FACE AND 

HORIZONTAL 

VALVE)

# DROP IN 

#/HR (ASSUME 5 

20 PSIG STEAM 

(EMERGENCY OPERATION IF HEAT RECLAIM COIL FAILS)

INTERNAL FACE AND BYPASS STEAM PRE-HEAT COIL (AHU-28A-01 ONLY)  

ONLY)

(AHU-28A-01 

SECTION 

BLANK 

LIGHT/GFI

WITH MARINE 

SIZES

QTY - 

FILTER 

IN.

DEPTH 

SIZES

QTY - 

FILTER 

MARINE LIGHT/GFI

WITH UV AND 

MARINE LIGHT/GFI

WITH UV UNIT AND 

LIGHT/GFI

AND MARINE 

WITH UV UNIT 

LIGHT/GFI

AND MARINE 

WITH UV UNIT 

OVERRIDE)

(HUMIDITY 

LAT FDB 

LIGHT/GFI

AND MARINE 

WITH UV UNIT 

LIGHT/GFI

AND MARINE 

WITH UV UNIT 

ROW DISPERSION

DISTANCE MULTIPLE 

ABSORBTION 

ULTRA SHORT 

#/HR

CAPACITY 

DISPERSION 

FDB/FWB

CASE EAT 

WORST 

LIGHT/GFI

AND MARINE 

WITH UV UNIT 

(CFM)

AIRFLOW 

CLASS II

PLENUM FAN 

DIRECT DRIVE 

(HP)

POWER 

PLENUM

DISCHARGE 

LIGHT

WITH MARINE 

LIGHT/GFI

WITH MARINE 

(BTUH)

15

1 THRU 12, 

15
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RE-HEATING COILS ARE 1 ROW, MULTI-CIRCUIT AND 10 FPI (MINIMUM). WPD NOT TO EXCEED 2' WG AND 16.

FACTORY FURNISH HANGER BRACKET SHIPPED LOOSE FOR FIELD INSTALLATION BY CONTRACTOR.15.

OF AHRI STANDARD 410.

REHEAT COIL PERFORMANCE RATED AND CERTIFIED IN ACCORDANCE WITH THE CURRENT EDITION 14.

RECTANGULAR DISCHARGE OPENING WITH SLIP AND DRIVE CLEAT DUCT CONNECTION.13.

FACTORY MOUNTED MULT-POINT PRIMARY AIRFLOW SENSOR.12.

FACTORY MOUNTED DISCONNECT SWITCH.11.

FACTORY MOUNTED NEMA 1 CONTROLS ENCLOSURE, ASSEMBLY ETL CERTIFIED TO UL181.10.

MANUFACTURER.

FACTORY MOUNTED DDC CONTROLS AND ACTUATOR, INCLUDING PROGRAMMING  FURNISHED BY BOX 9.

MEETING REQUIREMENTS OF NFPA90A AND UL181.

BOX TO BE 1" FIBERGLASS INSULATION WITH SOLID METAL LINER, 1.5# DENSITY, R-VALUE = 4.1, 3.

LOSS.  REFER TO VALVE SCHEDULES ON DWG. M-603.

PROVIDE WITH HHW MODULATING CONTROL VALVE FOR FLOW INDICATED WITH A 10 FT. MAX HEAD 2.

0.02" WG.

DWG. MI601 THRU 604 INCLUDING REMOTE DEVICES. MINIMUM PRESSURE NEEDED TO OPERATE IS 

BOX CONTROLS TO BE FURNISHED TO PROVIDE THE INTENT OF THE SEQUENCE OF OPERATION ON 1.

REMARKS:

PROGRAMMING  FURNISHED BY BOX MANUFACTURER

FACTORY MOUNTED DDC CONTROLS AND ACTUATOR, INCLUDING 9.

INSTALLATION BY CONTRACTOR.

FACTORY FURNISH HANGER BRACKET SHIPPED LOOSE FOR FIELD 8.

FACTORY MOUNTED MULT-POINT PRIMARY AIRFLOW SENSOR.7.

FACTORY MOUNTED DISCONNECT SWITCH.6.

CERTIFIED TO UL181.

FACTORY MOUNTED NEMA 1 CONTROLS ENCLOSURE, ASSEMBLY ETL 5.

BOX MANUFACTURER TO BE SAME AS CONSTANT VOLUME BOXES.4.

STEEL INNER LINER.

BOX TO BE INSULATED DOUBLE WALL CONSTRUCTION, #304 STAINLESS 3.

INDICATED.

PROVIDE WITH MODULATING CONTROL DAMPER TO MAINTAIN FLOW 2.

REMOTE DEVICES. MINIMUM PRESSURE NEEDED TO OPERATE IS 0.02" WG.

THE SEQUENCE OF OPERATION ON DWG. MI601 THRU 604  INCLUDING 

REPORT FOR ZONE COMMISSIONING. FURNISH TO PROVIDE THE INTENT OF 

BOX CONTROLS TO BE PRECISION QUALITY TO CONTROL, MONITOR AND 1.

REMARKS:

SURFACE MOUNT DEVICES10.

CONNECTION

ACTIVE SECTIONS OF LINEAR DIFFUSERS TO HAVE INSULATED BOOT AND ROUND DUCT 9.

SHIELDS

HAVE 2 @ 1" SLOTS. UNACTIVE SECTIONS TO HAVE 51% FREE AREA PERFORATED 

REFER TO DWGS FOR LENGTH OF LINEAR DIFFUSER AND ACTIVE SECTIONS. LINEAR TO 8.

DEVICE PROVIDED WITH MANUAL BALANCING DAMPER ACCESSIBLE THRU FACE 7.

CONDENSATION

DEVICED TO HAVE SEALED 2" FIBERGLASS INSULATION BLANKET OVER TOP TO AVOID 6.

DEVICE TO BE FABRICATED OF #304 STAINLESS STEEL.  33% PERFORATED FACE5.

SEALS AND CLIP DOWN MECHANISM

BORDER FOR EPOXY COATED CLEAN ROOM LAYIN CEILING.  PROVIDE WITH GASKETED 4.

BORDER FOR ACOUSTICAL TILE LAYIN GRID3.

DEVICE INTENDED FOR CLEAN ROOM INSTALLATION2.

DEVICE INTENDED FOR STANDARD NON-CLEAN ROOM INSTALLATION1.

REMARKS:

EXISTING CURB TO BE RE-USED.19.

DAMPER SHIPPED LOOSE, GRAVITY OPERATED NOT COATED.18.

BIRD SCREEN ALUMINUM17.

JUNCTION BOX MOUNTED AND WIRED16.

NEMA-1 TOGGLE SWITCH, SHIPPED WITH UNIT.15.

REMOTE MOUNTED VARIABLE FREQUENCY DRIVE WITH LOCKABLE DISCONNECT SWITCH.14.

EXTENDED LUBE LINES-NYLON13.

FACTORY VIBRATION TEST, 0.08 IN/SEC, PEAK, FILTER-IN AS MEASURED AT THE FAN RPM.12.

ROOF CURB-CURB, COATED STEEL, 12" HEIGHT, 1 IN. INSULATION.11.

FAN PANEL MATERIAL-COATED STEEL10.

SHAFT MATERIAL - TURNED AND POLISHED STEEL WITH PROTECTIVE COATING 9.

WIREDUL/cUL-705-"POWER VENTILATORS"

SWITCH-NEMA-3R, TOGGLE, FOR INDOOR OR OUTDOOR, MOUNTED AND 8.

FAN  COATED WITH LABCOAT, CONCTETE GRAY-RAL 7023, ENTIRE UNIT7.

MOTOR WITH GREASABLE BEARINGS6.

MOTOR DUTY-INDUSTRAL5.

MOTOR WITH CLASS F OR GREATER INSULATION4.

MOTOR WITH SHAFT GROUNDING3.

MOTOR VFD RATED WITH SHAFT GROUNDING PROTECTION2.

NEMA PREMIUM EFFICIENT MOTOR-MEET NEMA TABLE 12-121.

REMARKS:

BOX MANUFACTURER

FACTORY MOUNTED DDC CONTROLS AND ACTUATORS, INCLUDING PROGRAMMING  FURNISHED BY 12.

LOSS.  REFER TO VALVE SCHEDULE ON DWG. M-603.

PROVIDE WITH HHW MODULATING CONTROL VALVE FOR FLOW INDICATED WITH A 10 FT. MAX HEAD 11.

RE-HEATING COILS ARE 1 ROW, MULTI-CIRCUIT AND 10 FPI (MINIMUM). WPD NOT TO EXCEED 2.0' WG 10.

FACTORY FURNISH HANGER BRACKET SHIPPED LOOSE FOR FIELD INSTALLATION BY CONTRACTOR.9.

OF AHRI STANDARD 410.

REHEAT COIL PERFORMANCE RATED AND CERTIFIED IN ACCORDANCE WITH THE CURRENT EDITION 8.

RECTANGULAR DISCHARGE OPENING WITH SLIP AND DRIVE CLEAT DUCT CONNECTION.7.

FACTORY MOUNTED MULT-POINT PRIMARY AIRFLOW SENSOR.6.

FACTORY MOUNTED DISCONNECT SWITCH.5.

FACTORY MOUNTED NEMA 1 CONTROLS ENCLOSURE, ASSEMBLY ETL CERTIFIED TO UL181.4.

PROVIDE WITH MODULATING CONTROL DAMPER TO MAINTAIN FLOW INDICATED.3.

MEETING REQUIREMENTS OF NFPA90A AND UL181.

BOX TO BE 1" FIBERGLASS INSULATION WITH SOLID METAL LINER, 1.5# DENSITY, R-VALUE = 4.1, 2.

OPERATE IS 0.02" WG. 

OF OPERATION ON DWG. MI602 INCLUDING REMOTE DEVICES. MINIMUM PRESSURE NEEDED TO 

BOX CONTROLS TO BE PRECISION QUALITY FURNISHED TO PROVIDE THE INTENT OF THE SEQUENCE 1.

REMARKS:

VARIABLE VOLUME (VAV) BOX SCHEDULE

VAV CFM RANGE HEATING COIL

REMARKS
MAX SA

CFM

MIN SA

CFM

HHW

EWT/LWT
HHW GPM

01 8 545 136 273 9712 180/160 1.0  1 THRU 16

02 14 2150 538 1075 38313 180/160 3.8  1 THRU 16

03 10 1085 271 543 19335 180/160 1.9  1 THRU 16

05 4 140 45 70 2495 180/160 0.2  1 THRU 16

04 8 570 570 570 20315 180/160 2.0  1 THRU 16

06 10 950 238 475 16929 180/160 1.7  1 THRU 16

07 4 170 45 85 3029 180/160 0.3  1 THRU 16

08 4 105 45 53 1871 180/160 0.2  1 THRU 16

09 5 225 60 113 4010 180/160 0.4  1 THRU 16

10 5 190 60 95 3386 180/160 0.3  1 THRU 16

11 8 705 176 353 12563 180/160 1.3  1 THRU 16

12 6 300 75 150 5346 180/160 0.5  1 THRU 16

13 14 1645 430 823 29314 180/160 2.9  1 THRU 16

14 4 95 24 48 1693 180/160 0.2  1 THRU 16

15 5 200 60 100 3564 180/160 0.4  1 THRU 16

16 5 180 60 90 3208 180/160 0.3  1 THRU 16

17 6 350 88 175 6237 180/160 0.6  1 THRU 16

AIR DEVICES SCHEDULE

DESIGNATION SERVICE NECK SIZE MATERIAL FINISH REMARKS

LD-1 SUPPLY AIR CONTINUOUS - 1 WAY ALUMINUM WHITE 1, 3, 7, 8, 9

CD-1 SUPPLY AIR 24" X 24" 6" DIA 4 WAY ALUMINUM WHITE 1,3, 7

CD-2 SUPPLY AIR 24" X 24" 8" DIA 4 WAY ALUMINUM WHITE 1,3, 7

CD-3 SUPPLY AIR 24" X 24" 10" DIA 4 WAY ALUMINUM WHITE 1,3, 7

CD-4 SUPPLY AIR 48" X 12" 6" DIA 4 WAY STAINLESS STEEL STAINLESS STEEL 2, 4, 5, 6, 7

CD-5 SUPPLY AIR 48" X 24" 8" DIA 4 WAY STAINLESS STEEL STAINLESS STEEL 2, 4, 5, 6, 7

CD-6 SUPPLY AIR 48" X 24" 10" DIA 4 WAY STAINLESS STEEL STAINLESS STEEL 2, 4, 5, 6, 7

TG-1 TRANSFER AIR 12" X 12" 12" X 12" - ALUMINUM WHITE 1,3, 7

TG-2 TRANSFER AIR 12" X 12" 12" X 12" - STAINLESS STEEL STAINLESS STEEL 2, 4, 5, 7

WTG-1 WALL TRANSFER AIR 12" X 12" 12" X 12" - STAINLESS STEEL STAINLESS STEEL 2, 5, 7

WTG-2 WALL TRANSFER AIR 12" X 12" 12" X 12" - ALUMINUM WHITE 1, 7

WTG-3 WALL TRANSFER AIR 18" X 18" 18" X 18" - STAINLESS STEEL STAINLESS STEEL 2, 5, 7

EG-1 EXHAUST AIR 12" X 12" 12" X 12" - ALUMINUM WHITE 1,3, 7

EG-2 EXHAUST AIR 24" X 24" 6" DIA - STAINLESS STEEL STAINLESS STEEL 2, 4, 5, 6, 7

EG-3 NA 12" X 12" 12" X 12" - ALUMINUM WHITE 1, 7, 10

EG-4 EXHAUST AIR 12" X 12" 12" X 12" - STAINLESS STEEL STAINLESS STEEL 2, 5, 6, 7, 10

EG-5 EXHAUST AIR 24" X 24" 8" DIA - STAINLESS STEEL STAINLESS STEEL 2, 4, 5, 6, 7

EG-6 EXHAUST AIR 24" X 24" 10" DIA STAINLESS STEEL STAINLESS STEEL 2, 4, 5, 6, 7

CONSTANT VOLUME (CAV) BOX SCHEDULE

ZONE CAV-28A -
LEVEL 1 CSS ZONE

SERVED

AIRFLOW

CFM

INLET SIZE

IN DIA

HEATING COIL

REMARKS

01 AIRLOCK MISC 880 14,256 53/68 180/160 1.4  1 THRU 12

03 STERILE STORAGE 1270 20,574 53/68 180/160 2.1

02 STERILE WORK ROOM 1085 17,577 53/68 180/160 1.8

04 CLEAN WORK ROOM 2295 37,179 53/68 180/160 3.7

05 DECONTAMINATION 2050 33,210 53/68 180/160 3.3

06 ENDOSCOPIC 345 7 5,589 53/68 180/160 0.6

EXHAUST FAN SCHEDULE

DESIGNATION LOCATION TYPE

PERFORMANCE FAN DATA MOTOR DATA

REMARKSSIZE

(HP)
VOLTS HERTZ PHASE ENCLOSURE RPM

EF-28A-01 ROOF 7,070 0 7,070 3.0 3 1,740 6.6 22.75 3,450 32 10 7.5 460 60 3 TEFC 1,770 1 THRU 14

EF-109 ROOF 1,420 0 1,420 1.5 2 1,583 - 14.63 - - - 3/4 460 60 3 TEFC 1,725
4, 15, 16, 17,

18, 19

ZONE

AMS- EXH-28A-
CAV CFM REMARKS

01 CART WASH 150 4  1 THRU 9

02 STERILE STORAGE 1140 14

03 STERILE WORK ROOM 830

04 STERILIZER TUNNEL 300 7

05 DIRTY CART AND MATERIAL 1035 14

06 CLEAN WORK ROOM 1620 20

07 SANITIZER TUNNEL 300 7

08 DECONTAMINATION 1500 15

09 ENDOSCOPIC 345 10

CORRIDORS

C100C EAST 

MANAGEMENT

C148 REF CASE 

CORRIDORS

C166 WEST 

CORRIDOR

C157 INTERIOR 

CONFERENCE

C165 

C167 MID

ROOM

C169B BREAK 

MANAGEMENT

RESOURCE 

C160 DICTORATE 

HOUSEKEEPING

C164 

C158 LINEN

READINESS

C128 PHYSICAL 

C130 CMD EVAL

CONTROL

C134 INFECTION 

SCREENING

C132 SUITABILITY 

N129 EL ROOM

C-130 OFFICE

C107 OFFICES

SERVED

LEVEL 1 AREA 

VAV-28 -

ZONE 

IN DIA

INLET SIZE 

CFM

HEATING 

COIL BTUH

HEATING 

COIL BTUH

HEATING 

EAT/LAT

COIL 

EWT/LWT

HHW 

GPM

HHW 

UPBLAST

LABORATORY 

EXHAUST

GENERAL 

(CFM)

VOLUME 

SYSTEM 

(CFM)

VOLUME 

BYPASS 

(CFM)

VOLUME 

FAN 

SP (IN WG)

EXTERNAL 

(MPH)

SPEED 

WIND 

HEIGHT (FT)

PLUME 

EFFECTIVE 

OV (FPM)

NOZZLE 

DIA (IN)

WHEEL 

HP

POWER 

RPM

FAN 

(IN WG)

TOTAL SP 

SERVED

LEVEL 1 CSS ZONE 

IN DIA

INLET SIZE 

STATION (AMS) BOX SCHEDULE

EXHAUST CONSTANT VOLUME AIR MONITORING 

SIZE

MODULE 

PATTERN

BLOW 

-

STATION (AMS) BOX SCHEDULE

TRANSFER CONSTANT VOLUME AIR MONITORING 

TRN-28A-

AMS- 

ZONE                    

SERVED

ZONE 

LEVEL 1 CSS 

RANGE

VAV CFM 
INLET SIZE IN DIA REMARKS

01
TO AIRLOCK

CLEAN WORK 
100 4 1 THRU 8 

02

DIRTY

CLEAN TO 

ENDOSCOPIC 

25 4 1 THRU 8

PROGRAMMING  FURNISHED BY BOX MANUFACTURER.

FACTORY MOUNTED DDC CONTROLS AND ACTUATOR, INCLUDING 9.

INSTALLATION BY MC.

FACTORY FURNISH HANGER BRACKET SHIPPED LOOSE FOR FIELD 8.

FACTORY MOUNTED MULT-POINT PRIMARY AIRFLOW SENSOR.7.

FACTORY MOUNTED DISCONNECT SWITCH.6.

CERTIFIED TO UL181.

FACTORY MOUNTED NEMA 1 CONTROLS ENCLOSURE, ASSEMBLY ETL 5.

BOX MANUFACTURER TO BE SAME AS CONSTANT VOLUME BOXES.4.

STEEL INNER LINER

BOX TO BE INSULATED DOUBLE WALL CONSTRUCTION, #304 STAINLESS 3.

INDICATED

PROVIDE WITH MODULATING CONTROL DAMPER TO MAINTAIN FLOW 2.

REMOTE DEVICES.

OF THE SEQUENCE OF OPERATION ON DWG. MI601 THRU 604 INCLUDING 

REPORT FOR ZONE COMMISSIONING. FURNISHED TO PROVIDE THE INTENT 

BOX CONTROLS TO BE  PRECISION QUALITY TO CONTROL, MONITOR AND 1.

REMARKS:

 1 THRU 12

 1 THRU 12

 1 THRU 12

 1 THRU 12

 1 THRU 12

 1 THRU 9

 1 THRU 9

 1 THRU 9

 1 THRU 9

 1 THRU 9

 1 THRU 9

 1 THRU 9

 1 THRU 9

CD-7 SUPPLY AIR 48" X 24" 12" DIA 4 WAY STAINLESS STEEL STAINLESS STEEL 2, 4, 5, 6, 7

EG-7 EXHAUST AIR 24" X 24" 12" DIA STAINLESS STEEL STAINLESS STEEL 2, 4, 5, 6, 7-

16

12

12

10

16

14
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30" X 30" COIL TO BE LOCATED IN THE EXHAUST DUCT RISER FOR EF-28A-01 ON SECOND FLOOR2.

64" X 36" COIL TO BE FIELD INSTALLED INSIDE HEAT RECLAIM MODULE OF AHU-28A-011.

REMARKS:

TO ENABLE AND MONITOR PUMP OPERATION. 

PUMP TO BE INTERLOCKED WITH AHU-28A-01 AND EF-28A-01 OPERATION. BAS 3.

PUMP LOCATED IN SECOND FLOOR MECHANICAL ROOM2.

MAINTAIN FLOW RATE DEFINED

PUMP TO HAVE INTEGRAL VFD WITH ECM MOTOR AND CONTROLS TO 1.

REMARKS:

HUMIDIFIER GRID TO BE FIELD INSTALLED IN AHU-28A-01 HUMIDIFIER MODULE.6.

PROVIDE WITH STEAM TRAPS AS REQUIRED, SIZED BY MANUFACTURER TO MEET INTENT.5.

WITH A MAX LOSS OF 5 PSIG.  REFER TO VALVE SCHEDULES ON M-603.

PROVIDE WITH INTEGRAL PRESSURE REDUCING VALVE AND STEAM CONTROL VALVE SELECTED FOR FLOW 4.

PROVIDE WITH A 2" STAINLESS STEEL CULINARY STEAM FILTER RATED AT MICRON FOR EACH HUMIDIFIER3.

PROVIDE STAINLESS STEEL ULTRA SHORT DISTANCE MULTIPLE ROWDISPERSION GRID2.

PROVIDE WITH HIGH LIMIT HUMIDITY SENSOR1.

REMARKS:

HEAT RECOVERY SYSTEM PUMP SCHEDULE

REMARKS
GPM VOLTS/PH/HZ CONTROLS

30 2,950 1.5 1.5 4 1 40 230/1/60 VFD 1 THRU 3

HUMIDIFIER SCHEDULE

DESIGNATION LOCATION REMARKS

ACTUAL

CAPACITY

(LBS/HR)

REQUIRED

CAPACITY

(LBS/HR)

CFM AT

OPERATION

EAT

Fdb

EAT LAT LAH
INCOMING

STEAM

PSIG

H-28A-01 AHU-28A-01 - 126 7,925 48.5 48.5 49.5 71 15 1 THRU 6

HEAT RECOVERY SYSTEM COIL SCHEDULE

SUMMER WINTER

REMARKS
CFM

MIN

ROWS

MAX

FPI
CFM

TOTAL

CAPACITY

(BTUH)

EAT

FDB/FWB

LAT

FDB/FWB

EWT

°F

LWT

°F

SENSIBLE

CAPACITY

(BTUH)

EAT

FDB/FWB

LAT

FDB/FWB

EWT

°F

LWT

°F

AHU-28A-01 HRC-28A-01 7,925 325 0.24 30 10.8 6 9 7,925 46,808 84/78.6 78.6/77.3 - - 126,532 26.9 42.6 - - 1

HRC-28A-02 7,520 696 0.91 30 12.8 6 9 7,520 68 75.1 - - 68/58 51.6/50.3 - - 2

-35685068DIRTY MATERIAL STAGING

INDOOR DESIGN CONDITIONS SCHEDULE

% RH

HUMIDIFICATIONHEAT

WINTER

% RH

SUMMER

AIR CONDITIONING
AREA

126.97791CAMP LEJEUNE, NC

OUTSIDE DESIGN CONDITIONS SCHEDULE

SITE REMARKS

WINTERSUMMER

PRESSURE

ROOM 

DIRTY CART STAGING

DECONTAMINATION

ENDOSCOPE ROOMS

CLEAN WORK AREA

STERILE WORK AREA

STERILE STORAGE

SPD ANCILLARY AREAS

ADMINISTRATIVE AREAS

-

-

+

++

++

+68

3568

3568

3568

3568

3568

3568

50

50

50

50

50

50

126.978.684CAMP LEJEUNE, NC

DETERMINE WORST COIL CONDITION

WEATHER POINTS DIRECTED BY BASE ENGINEER TO 1.

REMARKS:

+X6878

68

68

68

68

68

68

68 50

50

35

DESIGNATION

PUMP 

LOCATION

PUMP 

DUCT RISER

P-28A-01 

SECOND FLOOR

MECH RM 

RPM

SPEED 

PUMP 

SIZE IN

SUCTION 

SIZE IN

DISCHARGE 

DIA IN

IMPELLER 

HP

MOTOR 

HEAD FT

TOTAL 

LOCATED IN

COIL 

DESIGNATION

COIL 

DUCT RISER

EF-28A-01 

(FT/MIN)

MAX F.V. 

(INH2O)

A.P.D. 

MAX 

(GPM)

RATE 

FLOW 

(FTH2O)

W.P.D. 

MAX 

Fdb

ROOM EXHAUST, RETURN OR BOTH IS 20% LESS THAN SUPPLY++

ROOM EXHAUST, RETURN OR BOTH IS 10% LESS THAN SUPPLY+

ROOM EXHAUST, RETURN OR BOTH IS 10% MORE THAN SUPPLY-

PRESSURIZATION LEGEND:

2,35-18AHU-28-01

OCCUPANCY SCHEDULE

UNIT
OCUPPIED

REMARKS

WEEKDAYS

10-23AHU-28A-01

IS UTILIZED DURING UNOCCUPIED PERIODS. 

ABILITY TO OVERRIDE AND RETURN TO NORMAL OCCUPIED OPERATION IF AN AREA 

THERE IS NO ESTABLISHED SETUP/SETBACK FOR UNOCCUPIED PERIODS. WE 3.

CORRIDORS/LEGAL/MANPOWER/FISCAL/ACCOUNTING.

AHU-028 IS DEDICATED TO GENERAL HOSPITAL 2.

TEMPERATURE, HUMIDITY AND PRESSURIZATION.

AHU-28A-01 IS DEDICATED TO STERILIZATION AND OPERATES 24/7 TO MAINTAIN 1.

REMARKS:

NAE-3

NAE-3

CONTROLLER

SYSTEM 

JCI 

18-5

-

OCUPPIED

UN-

8-16

OCUPPIED

WEEKENDS

0-23

16-8

-

OCUPPIED

UN-

STEAM TRAP SCHEDULE

DESIGNATION

STEAM TRAP 
SERVICE 

LOAD #/HR

CONDENSATE 

#/HR

CONDENSATE 

TRAP CAPACITY 

PSIG

PRESSURE 

STEAM 

FACTOR

SAFETY 

SIZE "

TRAP 

SIZE "

ORIFICE 
REMARKS

T-28A-01
COIL

IFB PRE-HEAT 
135 202.5 20 1.5 3/4 0.235 1,3

T-28A-02
END OF MAIN

HUMIDIFIER 
- 9.0 2 1/2 0.188 2,3

T-28A-03
END OF MAIN

HUMIDIFIER 
9.0 0.188 2,3

T-28A-04
END OF MAIN

HUMIDIFIER 
9.0 0.188 2,3

T-28A-05  END OF MAIN 22.1 0.188 2

T-CLEAN STEAM-06  END OF MAIN 36.0 55 0.125 2,4

T-CLEAN STEAM-07  END OF MAIN 36.0 0.125 2,4

T-CLEAN STEAM-08  END OF MAIN 36.0 0.125 2,4

20

20

20

20

55

55

-

-

-

-

-

-

2

2

2

2

2

2

1/2

1/2

1/2

1/2

1/2

1/2

CLEAN STEAM 4.

FURNISHED WITH EQUIPMENT (FWE)3.

BUCKET TRAP2.

F&T TRAP1.

REMARKS:

CONTROL VALVE SCHEDULE

CONTROL VALVE

DESIGNATION

ASSOCIATED

COIL

UTILITY

SERVICE

FLOW

GPM

FLOW

#/HR

MAXIMUM PRESSURE

DROP ALLOWABLE

PSIG

VALVE BODY

SIZE IN.
ACTUATOR REMARKS

CV-28A-01 PHC-28A-01 STEAM - 135 5.0 1-1/4 YES 1,2,3

CV-28A-02 CC-28A-01 CHW 128 - 4.3 3 YES 3, 4

CV-28A-03 NOT USED - - - - - - -

CV-28A-04 DHC-28A-01 HHW 11.0 - 4.3 1 YES 3, 4

CV-28A-05 CAV-28A-01 HHW 1.4 - 4.3 3/4 YES 3, 4

CV-28A-06 CAV-28A-02 HHW 1.8 - 4.3 3/4 YES 3, 4

CV-28A-07 CAV-28A-03 HHW 2.1 - 4.3 3/4 YES 3, 4

CV-28A-08 CAV-28A-04 HHW 3.7 - 4.3 1 YES 3, 4

CV-28A-09 CAV-28A-05 HHW 3.3 - 4.3 1 YES 3, 4

CV-28A-10 CAV-28A-06 HHW 0.6 - 4.3 3/4 YES 3, 4

CV-28-01 CC-28-01 CHW 84.0 - 4.3 3 YES 3, 4

CV-28-02 CC-28-01 HHW 9.0 - 4.3 3 YES 3, 4

CV-28-03 VAV-28-01 HHW 1.0 - 4.3 3/4 YES 3, 4

CV-28-04 VAV-28-02 HHW 3.8 - 4.3 1 YES 3, 4

CV-28-05 VAV-28-03 HHW 1.9 - 4.3 1 YES 3, 4

CV-28-06 VAV-28-04 HHW 0.2 - 4.3 3/4 YES 3, 4

CV-28-07 VAV-28-05 HHW 2.0 - 4.3 1 YES 3, 4

CV-28-08 VAV-28-06 HHW 1.7 - 4.3 3/4 YES 3, 4

CV-28-09 VAV-28-07 HHW 0.3 - 4.3 3/4 YES 3, 4

CV-28-10 VAV-28-08 HHW 0.2 - 4.3 3/4 YES 3, 4

CV-28-11 VAV-28-09 HHW 0.4 - 4.3 3/4 YES 3, 4

CV-28-12 VAV-28-10 HHW 0.3 - 4.3 3/4 YES 3, 4

CV-28-13 VAV-28-11 HHW 1.3 - 4.3 3/4 YES 3, 4

CV-28-14 VAV-28-12 HHW 0.5 - 4.3 3/4 YES 3, 4

CV-28-15 VAV-28-13 HHW 2.9 - 4.3 1 YES 3, 4

CV-28-16 VAV-28-14 HHW 0.2 - 4.3 3/4 YES 3, 4

CV-28-17 VAV-28-15 HHW 0.4 - 4.3 3/4 YES 3, 4

CV-28-18 VAV-28-16 HHW 0.3 - 4.3 3/4 YES 3, 4

CV-28-19 VAV-28-17 HHW 0.6 - 4.3 3/4 YES 3, 4

 .REFER TO SEQUENCE OF OPERATION.  VALVE IS MODULATING TYPE4.

FURNISHED WITH EQUIPMENT (FWE)3.

REFER TO SEQUENCE OF OPERATION.  VALVE IS ON/OFF ACTUATION.2.

20 PSIG STEAM SERVICE PRESSURE1.

REMARKS:

EXPANSION TANK SCHEDULE

DESIGNATION

TANK 
ORIENTATION

SERVICE

TANK 
TYPE

GALLONS

VOLUME 

TANK 

GALLONS

VOLUME 

ACCEPTANCE 

TANK 

PSIG

PRESSURE 

CHARGE 

TANK 

REMARKS

ET-28A-01 HORIZONTAL
COOLING

HEATING 
DIAPHRAGM 2 1 11.6 1,2

 AUTOMATIC AIR VENT AND RELIEF VALVE

PROVIDE POTABLE RATED DOUBLE CHECK BACKFLOW PREVENTER, PRV STATION, 2.

HEAT RECLAIM SYSTEM UTILIZES 30% PROPYLENE GLYCOL1.

REMARKS:

+/-

46,808 126,532
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678968

H/C

C/H

7.5 HP

7,070 CFM

EF-28A-01

H/C

C/H

26.9°F db/50% RH WINTER

84°F db/78.6 wb SUMMER

OUTSIDE AIR

7,925 CFM

E.A. 

7,070 CFM
N.C

MERV 8

FILTER A

MERV 14

FILTER B

PD

XX

 

PD

XX

 

ES

XX

 

MT

XX

 

TT

XX

 

 LAS
XX

 

C

C

RETURN

CHW

TT

XX

 

SUPPLY

CHWR

128 GPM

WATER 

CHILLED 

UV-C
H

C

RETURN

HHW

SUPPLY

HWH

11 GPM

WATER 

HOT 

HEATING 

UV-C UV-C

MERV 17

FILTER C

PD

XX

 

EA-SD

SA-SD

TT

XX

 

M

1 HP

40 ' HD

30 GPM

P-28A-HRC-01

15 HP

7,925 CFM 

SAF-28A-01

M

N.C. 

EA SD

DAMPER

SMOKE 

EXHAUST AIR

DAMPER

BACKDRAFT

GRAVITY 

LAT 51.6 dF

EAT 68 dF

WINTER

LAT 75.1 dF

EAT 68dF

SUMMER

7,070 CFM

HRC-28A-002

30% PROPYLENE GLYCOL MIXTURE

 

 

MT

XX

 

ROOM AIR 

FT

XX

 

H

C

RETURN

HHW

SUPPLY

HHW

FT

XX

 

TT

XX

 

SA 

ABOVE

SHOWN 

CAV'S AS 

FOR ALL 

TYPICAL 

FT

XX

 

CHWR

4"

CHWS

4"

HHWS

1-1/2" 

HHWR

1-1/2" 

VFD

1" HHWR

1" HHWS 

VFD

(AMS-EXH-28A-01 THRU 09)

AIR MONITORING STATION BOXES (AMS)

FT

XX

 

(AMS-TRN-28A-01 THRU 02)

AIR MONITORING STATION BOXES (AMS)

TT

XX

 

H

MS

XX

MAH 85% RH

68 dF 

SETPOINT 

N.C. 
N.C. 

ROOM AIR ROOM AIR 

ABOVE

EXH BOXES AS SHOWN 

TYPICAL FOR ALL AMS 

(CAV-28A-01 THRU 06)

CONSTANT AIR REHEAT BOXES (CAV)

N.C. 

 

DAMPER

SMOKE 

OUTSIDE AIR 

36 Fdb

FREEZESTAT

CFM

7,925 
MT

XX

 

35.4 Fdp  LO ALARM

39.4 Fdp NORMAL

WINTER SETPOINTS

48.7 Fdp NORMAL

51.3 Fdp HI ALARM

SUMMER SETPOINTS

FT

XX

 

CFM

7,925 ES

XX

 

N.C. 

DAMPER

SMOKE 

SUPPLY AIR 

40.3 Fdp NORMAL

54 dF NORMAL

WINTER SETPOINTS

47.6 Fdp NORMAL

53 dF NORMAL

SUMMER SETPOINTS

DISCHARGE AIR

1.25" SP

1.25" SP

0.75" SP

LAT 42.6 Fdb

EAT 26.9 Fdb

WINTER

LAT 78.6 Fdb / 77.3  Fwb

EAT 84 Fdb / 78.6 Fwb

SUMMER

7925 CFM

HRC-28A-01

LAT 41.5 Fdb

EAT 26.9 Fdb

7925 CFM

PHC-28A-01

TT

XX

 

H

C

SUPPLY

STEAM

20 PSIG

T

X

DAMPER

AND BYPASS 

INTEGRAL FACE 

RETURN

CONDENSATE 
LPC

1"

LPS

1 1/2"

M

M

DRAIN  

LINE

2" DRAIN 

UV-C

BOXES

FOR CAV 

MAX TOTAL 

14  GPM 

HOT WATER 

HEATING 

TT

XX

 

2" GLYR  

2" GLYS  

MSL MSL MSL MSL MSL MSL
MSL

STEAM

90 #/HR

53 Fdb OVERRIDE

48.5 Fdb NORMAL

WINTER SETPOINTS

DHC 28A-01

LAT 48.4 Fdb/48.2  Fdp NORMAL

EAT 84 Fdb/78.6 Fwb OVERRIDE 

EAT 78.6 Fdb/77.3 Fdp NORMAL

SUMMER SETPOINTS

CC-28A-01

100% O.A
5,200 CFM 

C150B AIRLOCK ROOM

C151 CLEAN WORKROOM

C156B STERILE STORAGE ROOM 

C156 STERILE WORKROOM

C169 DECONTAMINATION ROOM 

C160B ENDOSCOPIC ROOM

REMOTE DEVICES LOCATED IN ROOMS

TT

XX

 

MT

XX

 

PD

XX

 

ESS

N.O.

T

X
N.O.

SUPPLY

STEAM

20 PSIG 

RETURN

CONDENSATE 

STEAM

1-1/2" LPS 

 

1" LPC

T

X

FILTER

CULINARY STEAM 

1 MICRON

STAINLESS STEEL 

137 #/HR

STEAM

126 LBS/HR

H-28-01

 HUMIDIFIER

3
/4
" 

L
P

C

2
" 

L
P

S

T

X

3
/4
" 

L
P

C

FS

XX

 

FT

XX

 7,070 CFM

M

LINE

2" DRAIN 

DRAIN

FS

XX

 

MSL

68°F

35% RH LO

50% RH HI

FS

XX

 

S

N.O.

N.O.

N.O.

N.O.

MSL

ES

XX

 

3
/4
" 

L
P

C

TO FACP

TO FACP

C3

 

AHU-28A-01 CONTROL SCHEMATIC
NTS

A3

 

AHU-28A-01 CONTROL ARCHITECTURE
NTS

INTERFACE

NAE/N2 

M-208

28

AHU 

CP 

PANEL

CONTROL 

M-108 

IN
 S

C
O

P
E

N
IC

1 & 2 SIGNALS

CONTROL ZONES

FIRE ALARM SMOKE 
UCM

MODULE

INTERFACE 

BACNET 

CAV

THRU 06

28A-01 

AMS

THRU 09

EXH-28A-01 

AMS

THRU 02

TRN-28A-01 

EF

VFD

28A-01 

ES

SFD

EA

ES

SD

OA

ES

SD

SA 

TT

XX

 

MT

XX

 

PD

XX

 

FT

XX

 

(TYP 8)

DEVICE

REMOTE 

IN
 S

C
O

P
E

N
IC

ESS

XX

 

(TYP 8)

DEVICE

REMOTE 

(TYP 6)

DEVICE

REMOTE 

(TYP 1)

DEVICE

REMOTE 

(TYP 6)

DEVICE

REMOTE 

BY HOSPITAL VENDOR

POINT OF CONNECTION

LEGEND

TT

XX

 

TT

XX

 

EF-104

TO EXISTING

150 CFM E.A.

EF-104

TO EXISTING

300 CFM E.A.

CART WASH

ROOM AIR

MEN'S RESTROOM

WOMEN'S RESTROOM

ROOM AIR

REFER TO CYBER SECURITY GENERAL NOTE THIS SHEET

IN GENERATING IT UNAUTHORIZED ACCESS ALARMS.

METASYS WITH AN UNAUTHORIZED LAPTOP OR COMPUTER WILL RESULT 

CONNECTED TO THE METASYS NETWORK. ATTEMPTS TO ACCESS 

OF THE PROJECT. NO OUTSIDE VENDOR LAPTOPS ARE AUTHORIZED TO BE 

TEMPORARY ACCESS CODE AND PASSWORD ONLY FOR THE DURATION 

CONTRACTORS WITH AUTHORIZED CAC CARDS WILL BE ISSUED A 

(CAC) AND BE AUTHORIZED TO ACCESS NAVAL HOSPITAL WORKSTATIONS.

SOFTWARE MUST CARRY GOVERNMENT ISSUED COMMON ACCESS CARD 

CONTRACTORS WORKING ON THE NAVAL HOSPITAL METASYS SYSTEM 

(CAC) LOCATED ON BOARD NAVAL HOSPITAL CAMP LEJEUNE. 

LAPTOPS OR GOVERNMENT COMPUTERS VIA COMMON ACCESS CARD 

ACCESS TO THE METASYS SYSTEM IS RESTRICTED TO GOVERNMENT 

PERMITTED.

AUTHORIZED BY THE NAVAL HOSPITAL IT DEPARTMENT ARE NOT 

AUTHORIZED METASYS SOFTWARE. REVISIONS THAT HAVE NOT BEEN 

MANAGEMENT, AND FIELD LEVEL CONTROLLERS USING THE CURRENT 

PROGRAMING,  NAE/NCE SUPERVISORY CONTROLLER DATABASE 

CAMP LEJEUNE METASYS DDC SYSTEM INCLUDING GRAPHICS 

CONFIGURE ADDITIONS OR MODIFICATIONS TO THE NAVAL HOSPITAL 

SYSTEM WILL BE BACNET OVER MSTP.

SYSTEM. BACNET I/P OR MOD BUS I/P DEVICES ARE NOT PERMITTED. 

TO MATCH THE ENCRYPTION PROTOCOL OF THE EXISTING METASYS 

HOSPITAL NETWORK AS PART OF NEW CONSTRUCTION OR RENOVATIONS 

CONFIGURE SUPERVISORY CONTROL DEVICES ADDED TO THE NAVAL 

SUPERVISORY CONTROLLERS WILL BE ENCRYPTED. 

THE METASYS ADX FRONT END SERVER AND THE METASYS NAE/NCE 

OF MIGRATION TO TO METASYS REV 8.1 THE COMMUNICATION BETWEEN 

CONTROL SYSTEM IS MIGRATING TO METASYS REV 8.1. AT COMPLETION 

CURRENT SOFTWARE REVISION IS METASYS REV 7.02. THE EXISTING 

(IA) ENABLED DEVICES/SYSTEMS. 

ARE CONFIGURATION STANDARDS FOR DOD INFORMATION ASSURANCE 

UPDATES TO MAINTAIN CURRENT AUTHORIZATION TO OPERATE. STIGS 

SECURITY PATCHES AND SECURITY TECHNICAL IMPLEMENTATION GUIDE 

NAVAL HOSPITAL IT NETWORK. THE SYSTEM RECEIVES REGULAR 

CONTROL SYSTEM IS CONFIGURED AND APPROVED TO OPERATE ON THE 

LEJEUNE IS A JOHNSON CONTROLS METASYS SYSTEM. THE EXISTING 

EXISTING DDC CONTROL SYSTEM ON BOARD NAVAL HOSPITAL CAMP 

CENTER.

PROGRAM TO MATCH NEW DESIGN VERIFIED AT COMMUNICATION 

SYSTEM. UPDATE METASYS USER INTERFACE EQUIPMENT SPACES 

SMOKE CONTROLS THROUGH THE EXISTING SIMPLEX FIRE ALARM 

METASYS 8.1 CONTROL SYSTEM. INTEGRATE ACTIVATION OF EXISTING 

EXISTING CONTROL SYSTEM. CREATE GRAPHICS WITHIN EXISTING 

SPECIFIED. INTEGRATE CONTROLS HARDWARE AND SOFTWARE INTO THE 

PROVIDE, INSTALL, PROGRAM AND INTEGRATE THE CONTROL SYSTEM 

CYBER SECURITY GENERAL NOTE
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1. SUPPLY FAN (SAF-28A-01) HAND-OFF-AUTO

(HOA) OPERATION: AN HOA SWITCH SHALL BE

PROVIDED AS PART OF THE VFD FOR THE FAN.

WHEN IN THE HAND MODE, THE FAN SHALL BE

STARTED, IN THE OFF MODE THE FAN SHALL BE

OFF. IN THE AUTO MODE, THE FAN SHALL BE

STARTED AND STOPPED THRU THE EMCS. A

POWER FAIL RESTART TIME DELAY WILL BE

PROVIDE FOR THE VFD IN BOTH THE HAND AND

AUTO MODES, TO STAGGER THE RESTART OF

EACH UNIT AFTER A POWER FAILURE TO

PREVENT CREATING A SPIKE IN THE ELECTRICAL

DEMAND UPON ACTIVATION, SAFETIES SHALL

STOP THE SUPPLY FAN IN THE HAND AND AUTO

MODES.

2. EXHAUST FAN (EF-28A-01) HAND-OFF-AUTO (HOA)

OPERATION:  AN HOA SWITCH SHALL BE

PROVIDED AS PART OF THE VFD FOR THE FAN,

WHEN IN THE HAND MODE, THE FAN SHALL BE

STARTED, IN THE OFF MODE, THE FAN SHALL BE

OFF, IN THE AUTO MODE, THE FAN SHALL BE

STARTED AND STOPPED THROUGH THE EMCS.

SAFTIES SHALL STOP THE EXHAUST  FAN  IN THE

HAND AND AUTO MODE .

3.  SUPPLY FAN AUTOMATIC MODE START/STOP

CONTROL: WHEN THE UNIT IS STARTED, A

COMMAND SHALL BE SENT TO THE FAN'S VFD

CAUSING THE SUPPLY FAN TO START, WHEN THE

EMCS SENDS A STOP SIGNAL TO THE FAN VFD

THE FAN SHALL STOP. IN THE EVENT THAT THE

UNIT SHOULD FAIL, THE BAS SHALL SEND A STOP

SIGNAL TO THE FAN VFD STARTER AND

GENERATE AN ALARM AT THE OWS.

                a. SCHEDULE START: AT THE SCHEDULED

OCCUPANCY TIME THE UNIT SHALL START

AND RUN IN THE OCCUPIED MODE.

4. EXHAUST FAN AUTOMATIC MODE START/STOP

CONTROL: WHEN THE SUPPLY FAN IS OFF, THE

ASSOCIATED EXHAUST FAN SHALL BE OFF.

WHEN THE SUPPLY FAN IS ON, THE EXHAUST

FAN SHALL BE STARTED BY THE EMCS. FAN

SPEED SHALL BE VARIED TO ASSURE 7,520 CFM

IS EXHAUSTED BASED ON SUMMARIZING THE

AMS-EXH STATIONS.

5. STEAM IFB PRE-HEAT COIL VALVE

CONTROL(PHC-28A-01): WHEN THE UNIT STATUS

IS OFF, THE PRE-HEAT VALVE SHALL BE CLOSED.

WHEN THE UNIT STATUS IS ON, THE PRE-HEAT

STEAM VALVE SHALL BE CONTROLLED AS

DESCRIBED AS DESCRIBED BELOW

      a. THE STEAM PHC IS FOR EMERGENCY USE

ONLY. IF THE HEAT RECOVERY SYSTEM

FAILS, IS MANUALLY TURNED OFF, OR IF THE

HRC IS NOT ABLE TO REACH SET POINT AND

THE OUTSIDE ARE TEMPERATURE FALLS

BELOW 50 F (ADJUSTABLE). THE STEAM PHC

SHALL BE ENABLED.

           b. THE EMCS SHALL OPEN FULLY THE

PRE-HEAT STEAM VALVE  OUTSIDE AIR

TEMPERATURE FALLS BELOW

50°F(ADJUSTABLE). THE EMCS SHALL

MODULATE THE INTERGRAL FACE AND

BYBASS DAMPERS TO MAINTAIN THE

DISCHARGE TEMPERATURE RESET

SETPOINT BASED ON THE EXHAUST AIR

TEMPERATURE.

6.     HEAT RECOVERY SYSTEM HRC-28A-01, HRC-28A

02 P-28A-HRC-01:THE BAS SHALL ENERGIZE THE

"RUN AROUND COIL" SYSTEM PUMP P-28A-HRC-01

HAND-OFF AUTO (HOA) OPERATION. THE PUMP

SHALL OPERATE SIMULTANEOUSLY WITH

AHU-28A & EF-E8A-01. 30 % PROPYLENE GLYCOL

SHALL BE CIRCULATED THROUGH COILS TO

TRANSFER HEAT FROM THE EXHAUST STREAM

TO PRE-CONDITIONED OUTSIDE AIR STREAM.

7. CHILLED WATER VALVE CONTROL(CC-28A-01):

WHEN THE UNIT STATUS IS OFF, THE CHILLED

WATER VALVE SHALL BE CLOSED, WHEN THE

UNIT STATUS IS ON, THE CHILLED WATER VALVE

SHALL BE MODULATED AS DESCRIBED AS

BELOW.

a.  THE EMCS SHALL MODULATE THE CHILLED

WATER VALVE TO MAINTAIN THE DISCHARGE

AIR TEMPERATURE RESET SET POINT BASED

ON THE EXHAUST AIR AND POLLED SPACE

TEMPERATURE TO SATISFY FURTHEST

FROM SET POINT.

          b.  IN HIGH HUMIDITY OVERRIDE THE CHILLED

WATER VALVE SHALL BE MODULATED OPEN

TO PROVIDE ADDITIONAL MOISTURE

REMOVAL. UPON SATISFYING THE SET

POINTS, THE OVERIDE SHALL BE RELEASED

AND CHILLED WATER VALVE CONTROL

RETURNED TO NORMAL OPERATION.

 8.      HOT WATER COIL VALVE CONTROL(DHC-28A-01):

WHEN THE UNIT STATUS IS OFF, THE RE-HEAT

HOT WATER VALVE SHALL BE CLOSED. WHEN

THE UNIT STATUS IS ON, THE HOT WATER VALVE

SHALL BE CONTROLLED AS DESCRIBED BELOW.

  a.   THE EMCS SHALL MODULATE THE RE-HEAT

HOT WATER VALVE THE EMCS SHALL

MODULATE THE HOT WATER VALVE TO

MAINTAIN THE DISCHARGE TEMPERATURE

RESET SETPOINT BASED ON THE EXHAUST

AIR AND SPACE TEMPERATURE.

9. STEAM HUMIDIFIER (H-28A-01): THEM BAS SHALL

MONITOR THE SPACE HUMIDITY AND SUPPLY AIR

DEW POINT. SPACE SHALL BE 68°F/35%

RH/39.4°Fdp MINIMUM.   IF HIGH LIMIT HUMIDITY

SENSOR IS SATISFIED (SET AT 85% RH)

ADJUSTABLE, THE STEAM CONTROL VALVE

SHALL MODULATE TO ADD STEAM TO AIR

STREAM TO MEET DEMAND BASED ON

FURTHEST FROM SPACE HUMIDITY SENSOR

SETPOINT.

10.      DISCHARGE AIR SET POINT RESET BASED ON IF

SPACE TEMPERATURE IS DEVIATING FROM

SETPOINT, DISCHARGE TEMPERATURE TO BE

RESET. TEMPERATURE CONTROL SHALL BE

RESTRICTED SUCH THAT THE SUPPLY AIR

TEMPERATURE SHALL NEVER FALL BELOW 53°F

OR RISE ABOVE 57°F. IF SPACE TEMPERATURE

AND HUMIDITY DO NOT MEET SET POINTS

DURING RESET, THE RESET OVERRIDE IS TO BE

RELEASED.

11.     CONSTANT AIR VOLUME BOX (CAV) DAMPER &

HOT WATER REHEAT COIL VALVE CONTROL:

WHEN THE UNIT STATUS IS OFF, THE RE-HEAT

HOT WATER VALVE SHALL BE CLOSED. WHEN

THE UNIT STATUS IS ON, THE RE-HEAT HOT

WATER VALVE AND DAMPER SHALL BE

CONTROLLED AS DESCRIBED AS DESCRIBED

BELOW.

 a.    THE EMCS SHALL MODULATE THE RE-HEAT

HOT WATER VALVE THE EMCS SHALL

MODULATE THE RE-HEAT HOT WATER VALVE

TO MAINTAIN THE SPACE TEMPERATURE.

 b.    THE BAS SHALL MODULATE THE DAMPER TO

MAINTAIN THE DISCHARGE AIR FLOW SET

POINT.

12.     ULTRAVIOLET LIGHT CONTROL (UV-C): THE EMCS

SHALL TURN ON THE ULTRAVIOLET LIGHT

ASSEMBLY WHEN THE UNIT IS IN ENERGIZED. UV

LIGHT SHALL OPERATE 15 MINUTES EVERY HOUR

OF OPERATION.

13. MAINTENANCE SERVICE LIGHTS (MSL):MARINE

TYPE FIXTURES ARE MANUALLY OPERATED BY A

TOGGLE SWITCH AT THE UNIT EXTERIOR.

14.     FIRE ALARM SHUTDOWN CONTROL:   SMOKE

CONTROL SEQUENCE.  SMOKE CONTROL

SEQUENCE OF OPERATION SHALL TAKE PRIORITY

OVER TEMPERATURE CONTROL SEQUENCE OF

OPERATION (EXCEPT FREEZE PROTECTION).  WHEN

SMOKE MODE IS INITIATED BY ONE OR MORE OF THE

VARIOUS SMOKE DETECTORS OR THERMAL

DETECTORS, SMOKE REMOVAL SEQUENCE SHALL BE

AS INDICATED AS BELOW.

a. SMOKE CONTROL ACTION INITIATED BY ANY

DEVICE SHALL SIGNAL THE COMMUNICATION

CENTER TO STOP OR START THE FANS, OPEN

OR CLOSE DAMPERS.

b. SMOKE CONTROL SEQUENCE ALARM # 1

INITIATED BY SMOKE CONTROL ZONES (1B1,

1B2, 1D1, 2D2, 1G2):  STOP EF-28A-01 FAN AND

CLOSE THE EXHAUST AIR DUCT SMOKE

DAMPER.  OPEN AHU-28A-01 OUTSIDE AIR

SMOKE DAMPER, OPEN AHU-28A-01 SUPPLY

AIR DUCT SMOKE DAMPER AND START

AHU-28A-01 SUPPLY AIR FAN AT FULL SPEED.

c. SMOKE CONTROL SEQUENCE ALARM # 2

INITIATED BY SMOKE CONTROL ZONE (1D1):

STOP AHU-28A-01 SUPPLY AIR FAN.  CLOSE

AHU-28A-01 OUTSIDE AIR DUCT SMOKE

DAMPER AND SUPPLY AIR DUCT SMOKE

DAMPER.  OPEN THE EF-28A-01 EXHAUST AIR

DUCT SMOKE DAMPER AND START THE

EF-28A-01 FAN AT FULL SPEED.

d. SYSTEM SHALL RETURN TO NORMAL

OPERATION POSITIONS AFTER THE SMOKE

CONTROL PROGRAM IS RESET MANUALLY

FROM THE BAS CONTROL CONSOLE.

15.     FREEZESTAT: WHEN A FREEZE CONDITION

OCCURS AT THE FREEZESTAT , THE UNIT SHALL

BE STOPPED THROUGH A HARD WIRE

INTERLOCK, AN ALARM SHALL BE GENERATED IN

THE EMCS AND DISPLAYED AT THE OWS. ON A

FREEZE ALARM SIGNAL, THE EMCS SHALL FULLY

OPEN THE PRE-HEAT STEAM  VALVE. THE SAF

SHALL BE DE-ENERGIZED. THE CHILLED WATER

VALVE, HEATING HOT WATER VALVES AND

OUTDOOR AIR DAMPER CLOSE. THE

FREEZESTAT SHALL BE SET AT 36°F (MANUALLY

ADJUSTABLE)  AND MUST BE MANUALLY RESET

AT THE FREEZESTAT.

16.     DIRTY FILTER ALARM: DIFFERENTIAL PRESSURE

SWITCHES SHALL MONITOR THE PRESSURE

DROP AT THE FILTERS. WHEN THE PRESSURE

EXCEEDS AN ADJUSTABLE LIMIT, AN ALARM

SIGNAL WILL BE SENT. PRESSURE DIFFERENCE

INDICATORS, LOCATED THE FILTERS, SHALL

INDICATE THE DIFFERENTIAL PRESSURE

ACROSS THE FILTERS.

17.     FAN AND PUMPS STATUS: THE CURRENT RELAYS

SHALL BE USED TO MONITOR THE STATUS OF

THE FAN AND PUMPS. IF THE STATUS INDICATED

DOES NOT MATCH COMMANDED OUTPUT FOR

FAN AND PUMPS, AN ALARM SHALL BE

GENERATED.

18.     FAILURE MODE: UPON LOSS OF CONTROL

SIGNAL OR ELECTRIC POWER THE CONTROL

DEVICES SHALL FAIL AS DEFINED BY THIS DWG..

19.   ADDITIONAL MONITORING AND REPORTING: IN

ADDITION TO THE POINTS MENTIONED IN THESE

SEQUENCES PROVIDE THE ADDITIONAL

MONITORING POINTS FOR REPORTING.

a. MONITOR AND REPORT THE AHU OUTSIDE

AIR   TEMPERATURE, HUMIDITY AND CFM

             b. MONITOR AND REPORT EXHAUST AIR

TEMPERATURE, HUMIDITY AND CFM

             c. MONITOR AND REPORT SUPPLY AIR

TEMPERATURE, HUMIDITY AND CFM

d. MONITOR AND REPORT INDIVIDUAL SUPPLY

AIR TEMPERATURE, HUMIDITY AND CFM OF

CAV-28A-01 THRU 06

e. MONITOR AND REPORT INDIVIDUAL

TRANSFER AIR CFM OF AMS-TRN-28A-01 & 02

f. MONITOR AND REPORT INDIVIDUAL EXHAUST

AIR CFM OF AMS -EXH-28A-01 THRU 09

g. MONITOR AND REPORT ROOM

TEMPERATURE,HUMIDITY AND

PRESSURIZATION FOR

             1. ENDOSCOPIC ROOMS

             2. DECONTAMINATION ROOM

             3. CLEAN WORK ROOM

             4. STERILE WORK ROOM

             5. STERILE STORAGE ROOM

h. SUMMARIZE CAV SUBTOTALS TO PROVIDE

AHU-28A SUPPLY AIR FLOW RATE. SAF-28A-01

TO HAVE SPEED VARIED TO ASSURE 5,200

CFM SUPPLY AIR IS PROVIDED TO CSS

CONTINUOUSLY .

i. SUMMARIZE AMS-EHS-28A AIR MONITORS

EXHAUST FLOW RATE. EF-28A-01 TO HAVE

SPEED VARIED TO ASSURE 7,520 CFM

EXHAUST AIR IS EXHAUSTED FROM CSS.

j. MONITOR OPERATION OF THE HEAT RECLAIM

SYSTEM. SOUND ALARM ON ANY FAILURE OR

IF SET POINTS ARE NOT MET.

k. REPORT TO OWS WHEN OVERRIDE

SEQUENCE  ARE IN OPERATION:

        1. DE-HUMIDIFICATION ROUTINE

        2. IFB PHC ROUTINE

20.   EMERGENCY STOP SWITCHES WILL BE

LOCATED PER THIS DWG. UPON ACTIVATION

THE (ESS) SHALL DE-ENERGIZE THE ENTIRE

SYSTEM AND PLACE UNIT IN ALARM. THESE

SWITCHES ARE MANUAL RESET ONLY AT MAIN

CONTROL SYSTEM PANEL AFTER APPROVAL

FROM ATFP SECURITY. LOW LEAKAGE

DAMPERS IN OA/RA/EA AND RELIEF AIR SHALL

BE SHUT, SEALING TIGHT. IF DUE TO AN

ATTEMPT TO INTRODUCE A FOREIGN

SUBSTANCE INTO INTAKE/EXHAUST

OPENINGS, THE EXPOSED SURFACES ARE TO

BE THOROUGHLY DECONTAMINATED PRIOR

TO UNIT RE-START.

21.   EXHAUST AIR AND TRANSFER AIR

MONITORING STATIONS CONTROL. WHEN AHU

UNIT STATUS IS OFF, THE DAMPER IS CLOSED.

WHEN THE AHU UNIT STATUS IS ON, THE

DAMPER SHALL BE CONTROLLED AS

DESCRIBED BELOW.

a. THE BAS SHALL MODULATE THE DAMPER

TO MAINTAIN THE AIR FLOW SET POINT

22.   EXISTING EXHAUST FANS TO REMAIN AS

PRESENTLY

        CONTROLLED.

   EF-109,   1,420 CFM (MISC)

   EF -104    300 CFM (CART WASH AND RO/DI)

23.   SPACE PRESSURIZATION IS DEPENDENT ON

AIR BALANCE.

                                                           CFM      PRESSURE

        -DECONTAMINATION SIDE     -10%          -0.05"

-CLEAN SIDE                            +10%         +0.05"

-AIR LOCK                                     0            +0.01"

-CORRIDOR                                  0            +0.00"

24. AUTOMATIC DAMPERS AND SMOKE DAMPERS

INDICATED TO ISOLATE AHU ASSOCIATED

WITH AHU AND/OR WITHIN THE MECHANICAL

ROOM ARE TO BE LOW LEAKAGE TYPE WITH

SEALS TO TIGHTLY SHUT OFF AND PREVENT

ANY CONTAMINATION FROM CROSSING THIS

BOUNDARY.

25.  CONTRACTOR IS RESPONSIBLE FOR

FUNCTION OF THE SYSTEMS TO MEET THE 

INTENT OF THESE SEQUENCES FROM THE TIE

POINTS INDICATED ON DWG. MI601.

26. REFER TO SHEET MI601 FOR CYBER SECURITY

MECHANICAL GENERAL NOTE.

CONSTANT VOLUME AIR HANDLING UNIT (AHU-28A-01) SEQUENCE OF OPERATION
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REFER TO CYBER SECURITY GENERAL NOTE THIS SHEET

IN GENERATING IT UNAUTHORIZED ACCESS ALARMS.

METASYS WITH AN UNAUTHORIZED LAPTOP OR COMPUTER WILL RESULT 

CONNECTED TO THE METASYS NETWORK. ATTEMPTS TO ACCESS 

OF THE PROJECT. NO OUTSIDE VENDOR LAPTOPS ARE AUTHORIZED TO BE 

TEMPORARY ACCESS CODE AND PASSWORD ONLY FOR THE DURATION 

CONTRACTORS WITH AUTHORIZED CAC CARDS WILL BE ISSUED A 

(CAC) AND BE AUTHORIZED TO ACCESS NAVAL HOSPITAL WORKSTATIONS.

SOFTWARE MUST CARRY GOVERNMENT ISSUED COMMON ACCESS CARD 

CONTRACTORS WORKING ON THE NAVAL HOSPITAL METASYS SYSTEM 

(CAC) LOCATED ON BOARD NAVAL HOSPITAL CAMP LEJEUNE. 

LAPTOPS OR GOVERNMENT COMPUTERS VIA COMMON ACCESS CARD 

ACCESS TO THE METASYS SYSTEM IS RESTRICTED TO GOVERNMENT 

PERMITTED.

AUTHORIZED BY THE NAVAL HOSPITAL IT DEPARTMENT ARE NOT 

AUTHORIZED METASYS SOFTWARE. REVISIONS THAT HAVE NOT BEEN 

MANAGEMENT, AND FIELD LEVEL CONTROLLERS USING THE CURRENT 

PROGRAMING,  NAE/NCE SUPERVISORY CONTROLLER DATABASE 

CAMP LEJEUNE METASYS DDC SYSTEM INCLUDING GRAPHICS 

CONFIGURE ADDITIONS OR MODIFICATIONS TO THE NAVAL HOSPITAL 

SYSTEM WILL BE BACNET OVER MSTP.

SYSTEM. BACNET I/P OR MOD BUS I/P DEVICES ARE NOT PERMITTED. 

TO MATCH THE ENCRYPTION PROTOCOL OF THE EXISTING METASYS 

HOSPITAL NETWORK AS PART OF NEW CONSTRUCTION OR RENOVATIONS 

CONFIGURE SUPERVISORY CONTROL DEVICES ADDED TO THE NAVAL 

SUPERVISORY CONTROLLERS WILL BE ENCRYPTED. 

THE METASYS ADX FRONT END SERVER AND THE METASYS NAE/NCE 

OF MIGRATION TO TO METASYS REV 8.1 THE COMMUNICATION BETWEEN 

CONTROL SYSTEM IS MIGRATING TO METASYS REV 8.1. AT COMPLETION 

CURRENT SOFTWARE REVISION IS METASYS REV 7.02. THE EXISTING 

(IA) ENABLED DEVICES/SYSTEMS. 

ARE CONFIGURATION STANDARDS FOR DOD INFORMATION ASSURANCE 

UPDATES TO MAINTAIN CURRENT AUTHORIZATION TO OPERATE. STIGS 

SECURITY PATCHES AND SECURITY TECHNICAL IMPLEMENTATION GUIDE 

NAVAL HOSPITAL IT NETWORK. THE SYSTEM RECEIVES REGULAR 

CONTROL SYSTEM IS CONFIGURED AND APPROVED TO OPERATE ON THE 

LEJEUNE IS A JOHNSON CONTROLS METASYS SYSTEM. THE EXISTING 

EXISTING DDC CONTROL SYSTEM ON BOARD NAVAL HOSPITAL CAMP 

CENTER.

PROGRAM TO MATCH NEW DESIGN VERIFIED AT COMMUNICATION 

SYSTEM. UPDATE METASYS USER INTERFACE EQUIPMENT SPACES 

SMOKE CONTROLS THROUGH THE EXISTING SIMPLEX FIRE ALARM 

METASYS 8.1 CONTROL SYSTEM. INTEGRATE ACTIVATION OF EXISTING 

EXISTING CONTROL SYSTEM. CREATE GRAPHICS WITHIN EXISTING 

SPECIFIED. INTEGRATE CONTROLS HARDWARE AND SOFTWARE INTO THE 

PROVIDE, INSTALL, PROGRAM AND INTEGRATE THE CONTROL SYSTEM 

CYBER SECURITY GENERAL NOTE
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1. SUPPLY FAN (SAF-28-01) HAND-OFF-AUTO

(HOA) OPERATION: AN HOA SWITCH SHALL BE

PROVIDED AS PART OF THE VFD STARTER

FOR THE FAN. WHEN IN THE HAND MODE, THE

FAN SHALL BE STARTED, IN THE OFF MODE

THE FAN SHALL BE OFF. IN THE AUTO MODE,

THE FAN SHALL BE STARTED AND STOPPED

THRU THE EMCS. A POWER FAIL RESTART

TIME DELAY WILL BE PROVIDE FOR THE VFD

IN BOTH THE HAND AND AUTO MODES, TO

STAGGER THE RESTART OF EACH UNIT

AFTER A POWER FAILURE TO PREVENT

CREATING A SPIKE IN THE ELECTRICAL

DEMAND UPON ACTIVATION, SAFETIES SHALL

STOP THE SUPPLY FAN IN THE HAND AND

AUTO MODES.

2. RETURN FAN (RAF-28-01) HAND-OFF-AUTO

(HOA) OPERATION:  AN HOA SWITCH SHALL BE

PROVIDED AS PART OF THE VFD FOR THE

FAN, WHEN IN THE HAND MODE, THE FAN

SHALL BE STARTED, IN THE OFF MODE, THE

FAN SHALL BE OFF, IN THE AUTO MODE, THE

FAN SHALL BE STARTED AND STOPPED

THROUGH THE EMCS. SAFETIES SHALL STOP

THE EXHAUST  FAN  IN THE HAND AND AUTO

MODE .

3.  SUPPLY FAN AUTOMATIC MODE START/STOP

CONTROL: WHEN THE UNIT IS STARTED, A

COMMAND SHALL BE SENT TO THE FAN'S VFD

STARTER  CAUSING THE SUPPLY FAN TO

START, WHEN THE EMCS SENDS A STOP

SIGNAL TO THE FAN VFD STARTER FAN,

SHALL STOP. IN THE EVENT THAT THE UNIT

SHOULD FAIL, THE EMCS SHALL SEND A STOP

SIGNAL TO THE FAN VFD STARTER AND

GENERATE AN ALARM AT THE OWS.

                a. SCHEDULE START: AT THE SCHEDULED

OCCUPANCY TIME THE UNIT SHALL

START AND RUN IN THE OCCUPIED

MODE.

4. RETURN FAN AUTOMATIC MODE START/STOP

CONTROL: WHEN THE SUPPLY FAN IS OFF,

THE ASSOCIATED RETURN FAN SHALL BE

OFF. WHEN THE SUPPLY FAN IS ON, THE

RETURN FAN SHALL BE STARTED BY THE

EMCS. FAN SPEED SHALL BE VARIED TO

ASSURE AIRFLOW BALANCE IS MET FOR

MODE OF OPERATION.

5.       CHILLED WATER VALVE CONTROL (CC-28A-01):

WHEN THE UNIT STATUS IS OFF, THE CHILLED

WATER VALVE SHALL BE CLOSED, WHEN THE

UNIT STATUS IS ON, THE CHILLED WATER

VALVE SHALL BE CONTROLLED AS

DESCRIBED AS BELOW.

a.  THE EMCS SHALL MODULATE THE

CHILLED WATER VALVE TO MAINTAIN A

THE DISCHARGE AIR TEMPERATURE

RESET SET POINT BASED ON THE POLLED

SPACE AIR TEMPERATURE TO SATISFY

FURTHEST FROM SET POINT.

 6.      HOT WATER REHEAT  COIL VALVE

CONTROL(DHC-28-01): WHEN THE UNIT

STATUS IS OFF, THE PRE-HEAT HOT WATER

VALVE SHALL BE CLOSED. WHEN THE UNIT

STATUS IS ON, THE HOT WATER VALVE SHALL

BE CONTROLLED AS DESCRIBED AS

DESCRIBED BELOW.

  a.   THE EMCS SHALL MODULATE THE

REHEAT HOT WATER VALVE THE EMCS

SHALL   MODULATE THE HOT WATER

VALVE TO MAINTAIN THE DISCHARGE

TEMPERATURE RESET SETPOINT BASED

ON THE POLLED SPACE AIR

TEMPERATURE TO SATISFY FURTHEST

FROM SET POINT.

7.       DISCHARGE AIR SET POINT RESET BASED ON

SPACE AIR DEWPOINT SET POINT CONTROL:

THE EMCS SHALL HAVE DISCHARGE AIR

TEMPERATURE CONTROL BASED ON SPACE

AIR TEMPERATURE RESET SCHEDULE WITH

THE SPACE AIR SETPOINT OF 75°F. THERE

WILL BE A SHIFT IN THE DISCHARGE AIR

TEMPERATURE BASED ON THE OUTSIDE AIR

TEMPERATURE. ALSO TEMPERATURE

CONTROL SHALL BE RESTRICTED SUCH THAT

THE SUPPLY AIR TEMPERATURE SHALL

NEVER FALL BELOW 54°F OR RISE ABOVE

58°F. IF SPACE TEMPERATURE AND HUMIDITY

DO NOT MEET SET POINT DURING RESET, THE

RESET OVERRIDE IS TO BE RELOCATED.

8.       WHEN BAS CALCULATES THAT THE ENTHALPY

OF THE OUTSIDE IS BELOW THE COOLING

COIL REQUIRED LAT DEW POINT OF (53.8°Fdp)

THE UNIT MODE OF OPERATION WILL CHANGE

TO ECONOMIZER MODE.  OUTSIDE AIR,

RETURN AIR AND RELIEF AIR DAMPERS SHALL

MODULATE TO MEET COOLING COIL SET

POINT. SET POINT SHALL BE ADJUSTED

BASED ON DISCHARGE AIR RESET. IF SPACE

TEMPERATURE OR RELATIVE HUMIDITY IS

NOT MET, THE OVERRIDE SHALL BE

RELEASED AND CHILLED WATER VALVE

MODULATION RETURNED TO NORMAL.

9.     VARIABLE AIR VOLUME BOX (VAV) DAMPER &

HOT WATER REHEAT COIL VALVE CONTROL:

WHEN THE UNIT STATUS IS OFF, THE DAMPER

& RE-HEAT HOT WATER VALVE SHALL BE

CLOSED. WHEN THE UNIT STATUS IS ON, THE

DAMPER & PRE-HEAT HOT WATER VALVE

SHALL BE CONTROLLED AS DESCRIBED AS

DESCRIBED BELOW.

 a.    THE EMCS SHALL MODULATE THE

RE-HEAT HOT WATER VALVE TO MAINTAIN

THE SPACE TEMPERATURE.

 b.    THE BAS SHALL MODULATE THE DAMPER

TO MAINTAIN DISCHARGE AIR

TEMPERATURE & SPACE TEMPERATURE.

        - ON A FALL BELOW SPACE COOLING

(75°F)   SET POINT THE DAMPER

SHALL MODULATE TOWARDS BOX

MINIMUM AIR FLOW.

- UPON A FURTHER DROP BELOW

SPACE HEATING SET POINT (68°F)

THE DAMPER SHALL REPOSITION TO

50% AIR FLOW AND HEATING HOT

WATER VALVE MODULATE TO MEET

SET POINT.

10.     ULTRAVIOLET LIGHT CONTROL (UV-C): THE

EMCS SHALL TURN ON THE ULTRAVIOLET

LIGHT ASSEMBLY WHEN THE UNIT IS IN

ENERGIZED. UV LIGHT SHALL OPERATE 15

MINUTES EVERY HOUR OF OPERATION.

11.      MAINTENANCE SERVICE LIGHTS

(MSL):MARINE TYPE FIXTURES ARE

MANUALLY OPERATED BY A TOGGLE SWITCH

AT THE UNIT EXTERIOR.

12.     FIRE ALARM SHUTDOWN CONTROL:   FIRE

ALARM SHUTDOWN CONTROL:   SMOKE

CONTROL SEQUENCE.  SMOKE CONTROL

SEQUENCE OF OPERATION SHALL TAKE PRIORITY

OVER TEMPERATURE CONTROL SEQUENCE OF

OPERATION (EXCEPT FREEZE PROTECTION).

WHEN SMOKE MODE IS INITIATED BY ONE OR

MORE OF THE VARIOUS SMOKE DETECTORS OR

THERMAL DETECTORS, SMOKE REMOVAL

SEQUENCE SHALL BE AS INDICATED AS BELOW.

a. SMOKE CONTROL ACTION INITIATED BY

ANY DEVICE SHALL SIGNAL THE

COMMUNICATION CENTER TO STOP OR

START THE FANS, OPEN OR CLOSE

DAMPERS.

b. SMOKE CONTROL SEQUENCE ALARM # 1

INITIATED BY SMOKE CONTROL ZONES (1B1,

1B2, 1D1, 2D2, 1G2):  STOP RAF-28A-01 FAN

AND CLOSE THE RETURN AIR DUCT SMOKE

DAMPERS.  CLOSE THE  AHU-28-01 RELIEF

AIR AND RETURN AIR DAMPERS.  OPEN THE

AHU-28-01 OUTSIDE AIR DAMPER.  OPEN

THE AHU-28-01 SUPPLY AIR DUCT SMOKE

DAMPER AND START SAF-28-01 SUPPLY AIR

FAN AT FULL SPEED.

c. SMOKE CONTROL SEQUENCE ALARM # 2

INITIATED BY SMOKE CONTROL ZONE (1D1):

STOP SAF-28-01 SUPPLY AIR FAN.  CLOSE

AHU-28-01 OUTSIDE AIR DAMPER, RETURN

AIR DAMPER AND SUPPLY AIR DUCT SMOKE

DAMPER.    OPEN THE AHU-28-01 RELIEF AIR

DAMPER AND RETURN AIR DUCT SMOKE

DAMPER.  START  RAF-28A-01 FAN AT FULL

SPEED.

d. SYSTEM SHALL RETURN TO NORMAL

OPERATION POSITIONS AFTER THE SMOKE

CONTROL PROGRAM IS RESET MANUALLY

FROM THE BAS CONTROL CONSOLE.

13.     FREEZESTAT: WHEN A FREEZE CONDITION

OCCURS AT THE FREEZESTAT , THE UNIT

SHALL BE STOPPED THROUGH A HARD

WIRE INTERLOCK, AN ALARM SHALL BE

GENERATED IN THE EMCS AND

DISPLAYED AT THE OWS. ON A FREEZE

ALARM SIGNAL, THE EMCS SHALL

DE-ENERGIZE THE SAF/RAF.  FULLY

CLOSE CHILLED WATER VALVE AND THE

HEATING HOT WATER VALVES. ALL

DAMPERS RETURN TO CLOSED POSITION.

THE FREEZESTAT SHALL BE SET AT 36°F

(MANUALLY ADJUSTABLE)  AND MUST BE

MANUALLY RESET AT THE FREEZESTAT.

14.     DIRTY FILTER ALARM: DIFFERENTIAL

PRESSURE SWITCHES SHALL MONITOR THE

PRESSURE DROP AT THE FILTERS. WHEN THE

PRESSURE EXCEEDS AN ADJUSTABLE LIMIT,

AN ALARM SIGNAL WILL BE SENT. PRESSURE

DIFFERENCE INDICATORS, LOCATED THE

FILTERS, SHALL INDICATE THE DIFFERENTIAL

PRESSURE ACROSS THE FILTERS.

15.     FAN STATUS: THE CURRENT RELAYS SHALL

BE USED TO MONITOR THE STATUS OF THE

UNIT SUPPLY AND RETURN FANS. IF THE

STATUS INDICATED DOES NOT MATCH

COMMANDED OUTPUT FOR A FAN, AN ALARM

SHALL BE GENERATED.

16.     FAILURE MODE: UPON LOSS OF CONTROL

SIGNAL OR ELECTRIC POWER THE CONTROL

DEVICES SHALL FAIL AS DEFINED BY THIS

DWG.

17.   ADDITIONAL MONITORING: IN ADDITION TO THE

POINTS MENTIONED IN THESE SEQUENCES

PROVIDE THE ADDITIONAL MONITORING

POINTS AND REPORTS

             a.  MONITOR AND REPORT OUTSIDE AIR

TEMPERATURE, HUMIDITY AND CFM

b.  SUMMARIZE VAV SUBTOTALS TO

PROVIDE

        AHU-28 SUPPLY AIR FLOW RATE.

c.  MONITOR AND REPORT ROOM

TEMPERATURE   & HUMIDITY

d. REPORT OUTSIDE AIR FLOW TO ASSURE

2,000 CFM MINIMUM IS PROVIDED.

18.  EMERGENCY STOP SWITCHES WILL BE

LOCATED PER THIS DWG. UPON ACTIVATION

THE (ESS) SHALL DE-ENERGIZE THE ENTIRE

SYSTEM AND PLACE UNIT IN ALARM. THESE

SWITCHES ARE MANUAL RESET ONLY AT MAIN

CONTROL SYSTEM PANEL AFTER APPROVAL

FROM ATFP SECURITY. LOW LEAKAGE

DAMPERS IN OA/RA/EA AND RELIEF AIR SHALL

BE SHUT, SEALING TIGHT. IF DUE TO AN

ATTEMPT TO INTRODUCE A FOREIGN

SUBSTANCE INTO INTAKE/EXHAUST OPENINGS,

THE EXPOSED SURFACES ARE TO BE

THOROUGHLY DECONTAMINATED PRIOR TO

UNIT RE-START.

19.   EXISTING EXHAUST FANS TO REMAIN AS

PRESENTLY CONTROLLED.

   EF-109   1,420 CFM (MISC)

   EF -104      300 CFM (CART WASH AND

RO/DI)

20.   AUTOMATIC DAMPERS AND SMOKE DAMPERS

        INDICATED TO ISOLATE AHU ASSOCIATED WITH

        AHU AND/OR WITHIN THE MECHANICAL ROOM

        ARE TO BE LOW LEAKAGE TYPE WITH SEALS

        TO TIGHTLY SHUT OFF AND PREVENT ANY

        CONTAMINATION FROM CROSSING THIS

        BOUNDARY.

21.   CONTRACTOR IS RESPONSIBLE FOR FUNCTION

OF THE SYSTEMS TO MEET THE INTENT OF

THESE SEQUENCES FROM THE TIE POINTS

INDICATED ON DWG. MI603.

22. REFER TO SHEET MI603 FOR CYBER

SECURITY MECHANICAL GENERAL NOTE.

VARIABLE VOLUME AIR HANDLING UNIT (AHU-28-01) SEQUENCE OF OPERATION
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