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-DD(X)
*NAVY’S NEW DESTROYER CLASS

*LCS
*NAVY’S NEW LITTORAL COMBAT SHIP CLASS

CVN 21
*'NAVY’S NEW AIRCRAFT CARRIER SHIP CLASS
LHA(R)
*NAVY’S NEW BIG DECK AMPHIBIOUS ASSUALT SHIP CLASS (REPLACES LHA CLASS SHIPS)
*T-AOE(X)
*'NAVY’S NEW FAST COMBAT SUPPORT SHIP CLASS
NSC
*COAST GUARD’S NEW NATIONAL SECURITY CUTTER SHIP CLASS
-LHD-8
*NAVY’S LAST LHD CLASS SHIP TO BE BUILT

*LPD-17
*NAVY’S NEW AMPHIBIOUS TRANSPORT DOCK SHIP CLASS
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*OPNAYV INSTRUCTION 9070.1

*STATES THE SURVIVABILITY POLICY OF NEW SURFACE SHIPS
*STATES CBR PROTECTION REQUIREMENTS BY SHIP CLASS

‘NAVAL VESSEL RULES (NVR)

*FORMERLY CALLED "GENERAL SPECIFICATIONS FOR NEW CONSTRUCTION US NAVY SHIPS”
*DETAIL SPECIFICATIONS THAT MUST BE USED BY SHIPBUILDER
*CBR-D CHAPTER SPECIFICALLY STATES REQUIREMENTS FOR NEW SHIPS



NEW SHIP SUPPORT

- SHIP

WAI';"‘:AFIE CENTERS CHEMICAL-BIOLOGICAL-RADIOLOGICAL
DAHLGREN RESPONSIBILITIES

*CAPABILITIES/OPERATIONAL REQUIREMENTS REVIEW
»GENERAL REQUIREMENTS FOR SHIP
»ENSURE CBR-D CAPABILITIES MEET OPNAVINST 9070.1 FOR SHIP TYPE/MISSION
*PERFORMANCE SPECIFICATION REVIEW
»OUTLINE SPECIFIC SYSTEMS TO MEET PERFORMANCE REQUIREMENTS
»ENSURE APPROVED SYSTEMS ARE SPECIFIED TO MEET REQUIREMENTS
*SHIP SPECIFICATIONS REVIEW
»ENCOMPASS DETAIL DESCRIPTION OF SYSTEM COMPONENTS
»ENSURE PROPER EQUIPMENT, DESIGN, DRAWINGS, AND VERBIAGE ARE INCORPORATED
»PROVIDE LATEST TECHNOLOGIES TO PROGRAM OFFICE AND REQUEST SYSTEMS FOR PLATFORM
*DESIGN DEVELOPMENT
»DETAIL DESIGN INTEGRATION (CAD/MODELLING)
»LOCATE EQUIPMENT AND SYSTEMS TO INTEGRATE WITH SHIP
»PERFORM INTEGRATION CALCULATIONS AND EQUIPMENT SIZING AS REQUIRED
»PROVIDE TECHNICAL INFORMATION TO SHIPBUILDER FOR INTEGRATION COST ANALYSIS
»ATTEND DESIGN REVIEWS TO INCORPORATE SYSTEM INTEGRATION
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Collective Protection System

-Uses Highly Filtered Air to
Overpressurize Zones.

-Single Pass System

-Eliminates Need for Individual
Protective Equipment (IPE)

Decontamination

Personnel Decontamination Stations

-Prevents Zone Contamination

ﬂ -Allows Ingress to Protected Areas

Outer Clothing

Countermeasures Washdown System H

-Provides Decontamination for
100% of topside, through hundreds

of spray nozzles

-Also employed in firefighting.

CBR-D COMMODITY

Medical Systems
-Biological Agent Identification

Individual Protective Equipment

-Personal Protection in a CBR
environment

CE‘EMIC&.;EMOLoelCAL;RADy.oel%L
PROTECTION BRANCH

Detectors

-Currently: Provide Point
Detection of CBR elements

-Future: Standoff Detection will
provide advance warning of a
CBR attack. !

i,
i
¢ ‘"".IIII.

Detector Unit

Information Systems

-Shapes the Battle Space
- CBR Attack Early Warning Network
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CPS Fan Room CPS Decontamination Station
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CAPABILITIES
 CAD DESIGN
* 3-D MODELING
 CFD
 FEA
———|  « HVAC LOAD CALCS
A « EQUIPMENT SIZING

®
¥

CPS Fan Room

aom0e.005 Remazks  1101_95/52/18EMUEARAYL_104.8/83.4_615GRA deltas .8
e Entering Air Conditions - Roon Air [B Temp (F) 51.5
- Replenishmert Air (cfn) 575 Roon Adr WB Temp (F)  Compue |
| ket or Relative Humidity (3) 95 or Specific Humidity
1627005 Chilled Water Conditions - Entering Temperature (F) 45
12200005 GPM per Ton -3.6  or Leaving Temp (F) or B Sevs
-
P Room Load Conditions =
Il 37e.032 Total Load (BTU/Hr) Bl and Sensible Heat Ratio 1
or Sensible (BTU/Hr) and Latent (BTU/Hr) Print
Air Flow (efm) O Leaving Air OB Temp (F)

Leaving Aix VB Temp (F
Computed Results - J &0

Coil Load (BTU/Hz) Coil Slope Size DV 65 Help
Coil Adr Flow (cfm) €75 Chilled Water Flow (gpm) 24.7 9
Leaving Air DB (F) 51.5 Leaving Water Temp (F) 51.7

Leaving Aix WB (F) 50.67 Coil Water B.L. (psi) 1.54

Condensatior (gom) Coil+Filter P.L. (in.wtr) .29 B

dsr) 4B @RE—s ) AEE R SND N BEA= =0/ 0 6800 DIEIBI HEE s MITY S
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WARFARE CENTERS CHEMICAL BIOLOGICAL RADIOLOGICAL
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Filters & Housing Cut Away
S— CBR Filter Bank

Static Outside Air
Probe

Pressure Control

CPS High Pressure Fan |

Zone Pressure
Alarm

Station

Differential Pressure Gauge
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*DEFINE TP ZONES

—SINGLE OR MULTI DECK
—TP ZONES MUST BE WITHIN FIRE ZONE BOUNDARY

FIRE ZONE BOUNDARY CATWALK PASSAGE FIRE ZONE_BOUNDARY
/ [ KSRty
R / N
f fae fe
[ ]
FAN ROOM o " A
% . ROOM G ROOM .
i ML - H 7
i A7 > CCESS 9 £e E
PR ; P R |:| FIRE ZONE
— Ve BOUNDARY
|:| CPS ZONE
I BOUNDARY
] A —
B L
e
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e PasSAGE 5 A
{ - PP R L | ) F
4 - e | T
T
v 4k ) PASSAGE . _
L, yF TF b
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d VL 11
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*LOCATE FAN ROOMS, AIRLOCKS AND DECONTAMINATION STATIONS
~FAN ROOMS HOUSE AIRLIFT, PREFILTER, PREHEATER, CBR FILTERS, FAN, AND COOLING COIL

—AIRLOCKS ALLOW EGRESS AND INGRESS (ONLY IN A NON CONTAMINATED ENVIRONMENT)
FROM TP ZONES WITHOUT LOSING ZONE PRESSURE

—DECONTAMINATION STATIONS ALLOW INGRESS (IN A CONTAMINATED ENVIRONMENT)TO TP
ZONES FROM THE WEATHER DECK

/ CATWALK

FIRE ZONE BOUNDARY

PASSAGE
DECONTAMINATION STATION \

FIRE ZONE BOUNDARY

4 F! ,\np'EF
CPS SUPPLY - e " )
FAN ROOH @ FAN R00M - i) i mo
- _ T Al .
— il L o |
R [ v o '
%ﬂ R Lk PASSAGE |PRESSURE LOCK AGCESS E ACCESS IR 00k A
—H 7 L] ALR LOCK
/\n
Q—F " [
] "
T
| ~ hA
~ ~
PRESSURE
= ”% ] PASSAGE % % FRES
¥ el | o
A I
- e | T T
'] -
" 4 - prcsast  ATR LOCK- D PRE S3URE 0K
DH- P L —
PSSy f) :Qm Ao P [Fan| ran | B
o ROOM| RM | RO
ROOM |
/ l \/PMIFUM\I
A1R LOCK . i

|:| CPS FAN ROOMS
|:| AIR/PRESSURE LOCKS

DECONTAMINATION
STATION

12
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DETERMINE SUPPLY AIR QUANTITY
~USUALLY SUMMATION OF REPLENISHMENT AIR TO RECIRCS

*DETERMINE AIR NEEDED FOR AIRLOCKS/DECONTAMINATION STATIONS SWEEPS AND LEAKAGE
~50 CFM FOR EACH DOOR
—420 CFM FOR EACH AIRLOCK/DECONTAMINATION STATION
-840 CFM FOR CASUALTY DECONTAMINATION STATION

DETERMINE QUANTITY/SIZE OF CPS FANS
—-A105~5400 CFM

FIRE 7ONE BOUNDARY CATWALK PASSAGE FIRE ZONE BOUNDARY
_A104~3 600 CFM / DECONTAMINATION STAT'ONBE\ o
Pd
Pt
—-A103~2400 CFM . ' ‘
A102~1800 CFM e j —|'*'_’CFPASN L fJ RECRCRA e | 2 \é\
= ~ p CG
pmn 2 - NG R L ke e ]
—-A101~1200 CFM q i o voo) 820 pussuce ressire Loy O —A‘cum E ACCESS Q) —bIR Lok 4
_ g LWJ | ‘ t'z[l —AIR LOCK

PRESSURIZATION/LEAKAGE AIR=3340 CFM
|~ REPLENISHMENT AIR =3660 CFM

T TOTAL CP3 SUPPLY AR = 7200 CfM

I L
;J—‘ 50 +1.~ TWO (2) AlD4 CPS SUPPLY FANS
[ | b
e § w
PRESSURE
< < suA PASSABE % 50 LOCK
‘ e ~ | S
. 420| | : = A o |
50 50 5ol PASSAGE  41R LOCK— £, PRESSURE [ 0K~
) e Fan o0y 50 |50 | 4
PR i % [RODM FAN |FaN| Fan | B
\ e ROOM| RM | ROOM 13

/ Y Teum
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CALCULATE HEAT GAIN FROM CPS FANS
~HIGH PRESSURE FAN WITH MOTOR IN AIRSTREAM GENERALLY ADDS 5 TO 12 DEGRES F

*SIZE COOLING COIL AND GPM

—BYPASS AROUND COIL IF DUCTED DIRECTLY TO RECIRC (REMOVES FAN HEAT ONLY)

—100% OF AIR COOLED TO DESIGN TEMPERATURE IF DUCTED DIRECTLY TO SPACE (REMOVES FAN HEAT AND COOLS

AIR DOWN TO SPACE DESIGN CONDITIONS) Mixed Ar Caloulation

Fan Heat Calculation T1= 51.5
Qmotor= 38200 T2 = 104.8
CFM= 3600 CFM1 = 675
delta T= . CFM2 = 2925
TMIX =] 94.80625

DESIGN CONDITIONS

*AMBIENT AIR CONDITIONS
»3600 CFM
» 95°F DB, 82°F WB, 55%RH
*BYPASS AIR CONDITIONS (WITH FAN HEAT)

Remarks al04_95/82/78FANHEATRMVL_104.8/83.4_675CFM delta9.8

»2925 CFM Entering Air Conditions - 1 10 } 3 Room Air DB Temp (F) 51.5
»104°F DB, 83OWB, 40%RH Replenishment Air (cfm) 675 Room Air WB Temp (F) Compute
or Relative Humidity (%) 095 or Specific Humidity
*ENTERING COIL AIR CONDITIONS (WITH FAN HEAT)
Chilled Water Conditions - Entering Temperature (F) 45
»675 CFM GPM per Ton -3.6 or Leaving Temp (F) or GPM Save
>104°F DB’ 83OWB’ 40%RH Room Load Conditions -
LEAVING COIL CONDITIONS Total Load (BTU/Hr) 1 and Sensible Heat Ratio 1
or Sensible (BTU/Hr) and Latent (BTU/Hr) Print
»>675 CFM Air Flow (cfm) 0 Leaving Air DB Temp (F)
>51.5°F DB, 51°WB, 95%RH Computed Results - Leaving Air WB Temp (F)
*MIXED AIR CONDITIONS Coil Load (BTU/Hr) Coil Slope Size DW 65 Help
Coil Air Flow (cfm) 675 Chilled Water Flow (gpm) 24.7
»3600 CFM Leaving Air DB (F) 51.5 Leaving Water Temp (F) 51.7
> 95°F, 82°F, 55%RH Leaving Air WB (F) 50.67 Coil Water P.L. (psi) 1.54 14

Condensation (gpm) Coil+Filter P.L. (in.wtr) .29 Exit
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*LOAD IMPACT CALCULATIONS (DELTA FROM BASELINE DESIGN):
~WEIGHT ~ EQUIPMENT, DUCT, FOUNDATIONS, PIPING, ETC
~ELECTRICAL ~ FANS, HEATERS

Equipment

Baseline HYAC Supply System

—AC PLANT ~ IMPACT TO PUMPS (GPM FROM COILS)
—COST ~ EQUIPMENT & MATERIAL, LABOR, ENGINEERING

BASELINE SUPPLY SYSTEM

Equipment

CPS Supply System

CPS SUPPLY SYSTEM

ESTIMATE DELTA ABOVE
BASELINE

Totals

Size/Marne

WEIGHT (LBS)

LOAD

Size/Mame WEIGHT (LES]

WEIGHT (LES)

LOAD

MOISTURE SEPARATOR

Muoisture Separator

]

MOISTURE SEPARATOR

[N

Moisture Separator 2000

2000

PREFILTERHOUSING

MNEIF Prefilter

100

PREFILTERMOUSING

MEIF Prefilter 100

0

PREHEATER

29EH hd

58

243

PREHEATER

33EH - 160

PREHEATER (2)

31EH -

THYRISTOR COMTROLLES

fata]

339

PREHEATER (2)

35EH - u]

44

345

Thyristor Controller

400

THYRISTOR COMTROLLES

[SEE=RRNY NN

Thyristor Controller 400

]

CPS FILTER HOUSING

600 CFM Housing with Filters

0

CPS FILTER HOUSING

]

B00 CFM Housing with Filters

SUPPLY FAN

[ a0t seewe ~]

0932125

SUPPLY FAN

Al01

SUPPLY FAN (2)

[ nozass -]

SUPPLY FAN (3)

1.11885

SUPPLY FAN (2)

A103

SUPPLY FAN [3)

A104

SUPPLY FAN (4)

SUPPLY FAN (4)

A105

20320325

WTC WALVE

24"Dia WTC Valve

WTC WALVE

COOUNG COIL

51

COOUNG COIL

COOLING COIL (29

51

COOLING COIL (2

i}

REHEATER

REHEATER

0

REHEATER (2)

CONTACTOR

REHEATER (2)

0

Contactor

CONTACTOR

Contactor

i}

SUPPLY DUCT

Supply Duct (Avg)

SUPPLY DUCT

mio|loiojloim|n|oinioio

CPS Supply Duck {Awg) w

72000

PIFING

0.50 NPT CUNI Pipe

PIFING

fu]
2
=

1.5 NPT CUNI Fipe

2124

AIRLOCKIPRESSURE LOCK)

Mone:

AIRLOCK/PRESSURE LOCK)

steel Arlock

40000

AIRLOCKIPRESSURE LOCK (2)

Steel Airlock

AIRLOCK/PRESSURE LOCK [2)

Mone

0

DECOM STATION

Aluminum Decan,

DECON STATION

Steel Decon,

30000

DECORN STATION (21

Mone:

Z0OME PRESSURE ALARM

DECORN STATION (2)

Alurinum Cas, Decon. v

50000

Zone Pressure Alarrn

ZOME PRESSURE ALARM

Zone Pressure Alarrn

8200

&,200

PRESSURE CONTROL VALVE

Pressure Caontral Yalve

0

PRESSURE CONTROL YALYE

Pressure Contral Yalve

1,850

1,850

EXHALUST FAN

[ccotsague-cw w]|

0.7457

9447

EXHAUST FAN

[ o1 5adwe -]

0532125

3656

EXHAUST FAN (2)

1.11855

12517

EXHAUST FAN (2)

| CCOZAHNWE - W ﬂ

1.11855

12517

0.186425 6,791

FAN CONTROLLER

|CCD2A4W6—(W ﬂ
Fan Contraller

22,000

FAN CONTROLLER

Fan Contraller

22,000

FOUNDATION

Foundation [Awvg)

21,000

FOUNDATION

ale|lmia]|o|a]sis|oie

Foundations (Awvg)

23,000

7000

SUMMARY

B2.11493

180,360

SUMMARY

M7.2217

50

a6 557

S5l 326 527 1 5

50
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