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FOREWORD

The Unified Facilities Criteria (UFC) system is prescribed by MIL-STD 3007 and provides
planning, design, construction, sustainment, restoration, and modernization criteria, and applies
to the Military Departments, the Defense Agencies, and the DoD Field Activities in accordance
with USD(AT&L) Memorandum dated 29 May 2002. UFC will be used for all DoD projects and
work for other customers where appropriate. All construction outside of the United States is
also governed by Status of forces Agreements (SOFA), Host Nation Funded Construction
Agreements (HNFA), and in some instances, Bilateral Infrastructure Agreements (BIA.)
Therefore, the acquisition team must ensure compliance with the more stringent of the UFC, the
SOFA, the HNFA, and the BIA, as applicable.

UFC are living documents and will be periodically reviewed, updated, and made available to
users as part of the Services’ responsibility for providing technical criteria for military
construction. Headquarters, U.S. Army Corps of Engineers (HQUSACE), Naval Facilities
Engineering Command (NAVFAC), and Air Force Civil Engineer Support Agency (AFCESA) are
responsible for administration of the UFC system. Defense agencies should contact the
preparing service for document interpretation and improvements. Technical content of UFC is
the responsibility of the cognizant DoD working group. Recommended changes with supporting
rationale should be sent to the respective service proponent office by the following electronic
form: Criteria Change Request (CCR). The form is also accessible from the Internet sites listed
below.

UFC are effective upon issuance and are distributed only in electronic media from the following
source:

e Whole Building Design Guide web site http://dod.wbdg.org/.

Hard copies of UFC printed from electronic media should be checked against the current
electronic version prior to use to ensure that they are current.

AUTHORIZED BY:

DONALD L. BASHAM, P.E. -

Chief, Engineering and Construction ChiefEngineer

U.S. Army Corps of Engineers Naval Facilities Engineering Command
KATHLEEN T. FERGUSON; P.H. . Dr.ﬁfw. , P.E.

The Deputy Civil Engineer DireCjor, | llations Requirements and
DCS/Installations & Logistics Management

Department of the Air Force Office of the Deputy Under Secretary of Defense

(Installations and Environment)
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CHAPTER 1
INTRODUCTION
1-1 PURPOSE AND SCOPE. This UFC is comprised of two sections.

Chapter 1 introduces this UFC and provides a listing of references to other Tri-Service
documents closely related to the subject. Appendix A contains the full text copy of the
previously released Military Handbook (MIL-HDBK) on this subject. This UFC serves as
criteria until such time as the full text UFC is developed from the MIL-HDBK and other
sources.

This UFC provides general criteria for the design of firefighting school
facilities.

Note that this document does not constitute a detailed technical design,
maintenance or operations manual, and is issued as a general guide to the
considerations associated with the design of firefighting school facilities.

1-2 APPLICABILITY. This UFC applies to all Navy service elements and
Navy contractors; Air Force service elements should use the references cited in
paragraph 1-3 below; all other DoD agencies may use either document unless explicitly
directed otherwise.

1-2.1 GENERAL BUILDING REQUIREMENTS. All DoD facilities must comply
with UFC 1-200-01, Design: General Building Requirements. If any conflict occurs
between this UFC and UFC 1-200-01, the requirements of UFC 1-200-01 take
precedence.

1-2.2 SAFETY. All DoD facilities must comply with DODINST 6055.1 and
applicable Occupational Safety and Health Administration (OSHA) safety and health
standards.

NOTE: All NAVY projects, must comply with OPNAVINST 5100.23 (series), Navy
Occupational Safety and Health Program Manual. The most recent publication in this
series can be accessed at the NAVFAC Safety web site:
www.navfac.navy.mil/safety/pub.htm. If any conflict occurs between this UFC and
OPNAVINST 5100.23, the requirements of OPNAVINST 5100.23 take precedence.

1-2.3 FIRE PROTECTION. All DoD facilities must comply with UFC 3-600-01,
Design: Fire Protection Engineering for Facilities. If any conflict occurs between this
UFC and UFC 3-600-01, the requirements of UFC 3-600-01 take precedence.

1-2.4 ANTITERRORISM/FORCE PROTECTION. All DoD facilities must
comply with UFC 4-010-01, Design: DoD Minimum Antiterrorism Standards for
Buildings. If any conflict occurs between this UFC and UFC 4-010-01, the requirements
of UFC 4-010-01 take precedence.

1-3 REFERENCES. The following Tri-Service publications have valuable
information on the subject of this UFC. When the full text UFC is developed for this
1-1
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subject, applicable portions of these documents will be incorporated into the text. The
designer is encouraged to access and review these documents as well as the
references cited in Appendix A, MIL-HDBK 1027/1B.

1. US Air Force AFETL 91-4, Site Selection Criteria
for Fire Protection Training Areas,
14 June 1991
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ABSTRACT

Thi s handbook provi des basi ¢ desi gn gui dance devel oped from
extensi ve reevaluation of facilities necessary to support new
firefighting devices. It is intended for use by experienced
architects and engi neers. The contents cover the technical and
envi ronmental requirenents of the structures that house them
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FOREWORD

Thi s handbook has been devel oped from an eval uati on of
facilities in the shore establishnment, from surveys of the

avai lability of new materials and construction nethods, and from
sel ection of the best design practices of the Naval Facilities
Engi neeri ng Command ( NAVFACENGCOM), ot her Governnent agenci es,
and the private sector. This handbook was prepared using, to

t he maxi num extent feasible, national professional society,
association, and institute standards. Deviations fromthese
criteria cannot be nade w thout prior approval of the
NAVFACENGCOM Criteria O fice.

Design cannot remain static any nore than can the functions it
serves or the technologies it uses. Accordingly,
recommendations for inprovenent are encouraged and shoul d be
furni shed to Commanding Oficer, Atlantic D vision, Naval
Facilities Engineering Command ( LANTNAVFACENGCOV), Code 403,
1510 Gl bert Street, Norfolk, VA 23511-2699; tel ephone (757)
322-4243.

DO NOT USE THI S HANDBOOK AS A REFERENCE DOCUMENT FOR PROCUREMENT
OF FACILITIES CONSTRUCTION. I T IS TO BE USED I N THE PURCHASE OF
FACI LI TI ES ENG NEERI NG STUDI ES AND DESI GN ( FI NAL PLANS,
SPECI FI CATI ONS, AND COST ESTI MATES). DO NOT REFERENCE IT IN

M LI TARY OR FEDERAL SPECI FI CATI ONS OR OTHER PROCUREMENT
DOCUMENTS.
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Section 1: | NTRODUCTI ON

1.1 Scope. This mlitary handbook prescribes design
criteria necessary to support new firefighting training devices
and to outline technical and environnental requirenents of
structures whi ch house them

1.2 Application. Training facilities covered by this
handbook as identified by the devices contained wthin are as
fol |l ows:

a) 19F1A and 19F1B - Advanced Shi pboard Firefighting
Trai ners

b) 19F3 and 19F3B - Basi c Shi pboard Firefighting
Trainers, which consist of four training structures:

(1) Bl - Engine Room- Bilge Fire Trainer
(2) B2 - Galley/Berthing Fire Trainer
(3) B3 - Pit Fire Trainer
(4) B4 - Pit Fire Trainer
c) 19F3A and 19F3C - Conbi ned Basi ¢/ Advanced
Shi pboard Firefighting Trainers, which consist of a 19F1A

portion and 19F3-B3 trainers

d) 19F4 and 19F4A - Basic Shipboard Aircraft
Firefighting Trainers

e) 19F5 and 19F5A - Basic Recruit Shipboard
Firefighting Trainers

f) 21Cl2 and 21Cl12A - Submarine Firefighting Trainers
g) Gas Chanber - Chem cal Warfare Trainer

h) Seawol f



M L- HDBK- 1027/ 1B

1.2.1 Types of Trainers. There are two types of trainers:
war m and col d weat her designs. Cold weather design is
applicable to sites in climtes where annual heating degree days
are 1100 or greater. Warm weather design is applicable to sites
in climtes where annual heating degree days are |ess than 1100.
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Section 2: DESIGN CRI TERI A

2.1 Site Devel opnent

2.1.1 Fl oodi ng Consi derations. Wen planning the site for a
new 21Cl12 and 19F series facility, the finished floor area of
the craw space shoul d be high enough to preclude fl ooding
during a 100-year storm The training device equipnent that

will be installed in the craw space is expensive and woul d be
destroyed if the crawl space were fl ooded.

2.1.2 Prevailing Wnd. Prevailing wind direction should be
one of the first considerations in selecting a site. Heat and
products of conbustion may be objectionable to adjacent
bui | di ngs | ocated downw nd. Show prevailing wind direction on
dr awi ngs.

2.1.3 Drai nage. Rai nwater shoul d be channel ed away from
devi ce structures because water that enters the structure should
be first treated and then di sposed of in the sanitary sewer.
Since firefighting agents are collected in the structures,
surface runoff can be di sposed of in the storm system w thout
treat ment.

2.1.4 Circulation Patterns. Design the site layout to all ow
for personnel circulation patterns between each of the various
support facilities and trainers.

2.1.5 Support Facilities. There are various support
facilities that nmust be provided wth the 19F and 21Cl2 series
trainers. Provide classroom space, restroons, showers, and
changing area to support the students and instructors. |In
addition, provide a maintenance area, utilities space, storage
area, and wastewater treatnment system Design initial planning
to allow for bulk deliveries of fuel and dry storage.

2.1.6 Security. Fence the grounds around a firefighting
school to restrict entry of unauthorized personnel. Fence each

fuel and CO, storage area, and exterior doors to firefighting
school facilities should be of the | ockable type.

2.1.7 Set backs and Cl earances. The exterior of firefighting
structures should have a clearance of 16 maway from any
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obstruction, trees, building, structure, etc., to allow free
access of natural ventilation air to the crawl space, and to
al |l ow access for snow and ice renoval

2.1.8 Pollution Permts. The prelimnary design should
include the initiation of air and water pollution permt
appl i cations.

2.1.9 Contam nated Soil. As a result of several
firefighting trainer sites having contam nated soil, evaluate
selected firefighting trainer sites for soil and groundwater
contam nation during the planning stage of the project. Permts
may be required for the site cl eanup.

2.1.10 Design for Accessibility of Physically Handi capped
Personnel . Provisions for physically handi capped personnel are
not required in firefighting training facilities. Firefighting
trainers are required to be designed for abl e-bodi ed naval
personnel .

2.1.11 Energy Conservation. Normal buil ding energy
conservation measures are not a consideration in the
firefighting facilities because of the facilities application,
i.e., because heat is generated by the fires, energy
conservation neasures are not feasible. Energy studies are not
required to be perfornmed for firefighting trainers because the
trainers are the sane as trainers at other |ocations, and each
trainer has the sanme nechanical and electrical systens. The one
area of the firefighting facilities that will have conditioned
air is the instructor station and the electrical room which
shoul d be designed to conserve energy in conpliance with the

| at est techni ques and applicable standards. Refer also to

M L- HDBK- 1190, Facility Pl anning and Desi gn Qui de.

2.1.12 Design Simlarity. Design and construct firefighting
training structures the sane fromsite to site (i.e.,
firefighting training structures should have the sane internal
di rensions, internal arrangenents, simlar functions, simlar
equi pnent, etc.). Design simlarity is required to ensure that
al | naval personnel are exposed to simlar training

envi ronnent s.
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2.2 Uility Design

2.2.1 Gener al

2.2.1.1 Service. The various services, water, fuel, 100
percent foam (surrogate) concentrate, and, possibly, conpressed
air should be routed to each training structure by underground
pi pe. Each service should include a manual shutoff valve for

mai nt enance purposes. The valves to a given structure should be
grouped together in a valve pit with a cover snmall and |ight
enough to be lifted by two nen. No cover should wei gh nore than
57 kg and each cover should have lifting handles. The propane
val ve should be in a separate pit.

2.2.1.2 Design for Sinmultaneous Operation. Design and size
utilities for the firefighting training school to allow for
training structures to operate sinultaneously.

2.2.1.3 Freeze Protection and Snow. Firefighting facilities
shoul d be protected agai nst freeze damage. Because training
structures are not usually heated, interior and exterior

wat er - based utilities | ocated aboveground shoul d be protected.
Large valve pits with many val ves shoul d al so include protection
for freezable utilities. Refer also to pars. 3.2.3 and 3.11.8
for additional requirenments. Methods of freeze protection

i ncl ude drain-down, heat tracing, and air purge. The follow ng
criteria applies to this handbook:

a) Wen a drain-down system enpl oys sone net hod of
automatically sensing anbient tenperature and controlling a
val ve, install a manual valve in parallel with the automatic
valve. The manual valve will provide an added neasure of
prot ection.

b) Provide freeze protection at any | ocation where
there is the possibility of freezing tenperatures. Sites as far
south as Mayport, Florida, should have freeze protection.

c) In those |ocations subjected to regular snow
accumnul ati ons, ensure that the design will not inpede the
operation of exterior equipnment. Design facilities to
accommodat e snow renoval procedures.
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d) Since the foamstations and foamreels cannot be
adequately drained they should be freeze-protected by a
removabl e, insulated and electrically heated cover. The cover
shoul d be conpletely renovable so that during training the hose
stations maintain a shipboard appearance.

2.2.1. 4 Breathing Air. The quality standard for conpressed
air to be used for breathing air is Federal Specification (Fed.
Spec.) BB-A-1034, Conpressed Air, Breathing. Breathing air is
not a requirement in surface fleet training facilities; however,
it is arequirenment for submarine fleet trainers. Refer to par.
3.12.4.6 for requirenments. Breathing air for instructors by the
use of personal "SCOTPAK" units is not covered by this handbook

2.2.1.5 Fire Departnent. Training facilities are designed on
the basis that experienced instructors with adequate fire
control equipnment will be present at--all tinmes that training is
being conducted. The fire suppression capability wll be

suppl enmented by a nmunicipal or mlitary fire departnent whenever
possible, with fire departnment notification provided by properly
spaced exterior fire alarm boxes, fire tel ephones, or other
approved neans. Provide fire hydrants at each firefighting
school site in accordance with the National Fire Protection
Associ ation (NFPA) 24, Installation of Private Fire Service

Mai ns and Their Appurtenances.

2.2.1.6 El ectromagnetic Interference (EM). Test firefighting
project sites for EM to determne required EM protection for
trainers. EM testing should be acconplished by the Naval Air
Warfare Center Training Systenms Division (NAWCTSD) during
prelimnary design to determ ne cost inpact. |f NAWTSD test
results indicate EM shielding is required, NAWTSD should
determine if the device equipnment can be shielded. [|f device
EM shields are determ ned to be inadequate, then NAWTSD shoul d
notify the Engineering Field D vision (EFD) or Engineering Field
Activity (EFA), NAVFACENGCOM and LANTNAVFACENGCOM of facility
EM shielding requirenents.

2.2.2 Equi pnrent Qut ages

2.2.2.1 Standby. There is no requirenent for standby
equi pnment in excess of full design capacity for the systens
supporting a firefighting training facility. Critical support
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systens, those whose downtine would affect a | arge portion of
the training, should be designed with parts totaling ful
capacity, e.g., two 50 percent fans or two 50 percent punps.
Then while a piece of equipnment is not operating and being

repai red, the second piece of equipnment can be carrying 50
percent of the load. 1In all cases, critical equipnment should be
designed to provide as nuch reliability and maintainability as
possi bl e.

2.2.2.2 Emer gency Power. Enmergency power is generally not a
requi renent for firefighting facilities. The fuel and CO2
systens are required to be failsafe, shutting off fuel and CO2
when el ectrical power is lost. Wthout a continuous source of
fuel, there can be no fire, because there is no conbustible
material inside a training structure. For this reason the
propane entry station consisting of the "block and vent"
(Appendi x J, Figure J-2) should be |ocated outside of the
training structure.

The availability of electricity at nost training
facilities is reliable enough that periodic outages wll not
adversely affect training. |In the event of electrical power
outage at a trainer, provide a battery backup annunci ati on and
alarm at the 24-hour duty desk and at the instructor's station.
Provi de capability to silence the alarmat both | ocations.

2.2.2.3 Emergency Water. Energency water should be water
supplied under sufficient pressure to fight fires wi thout the
use of electrical energy. Water flow tests should be perforned
to determ ne the adequacy of the water supply system A
separate emergency water systemis not necessary for the 19F
series trainers for the sane reasons stated above under
energency power. The Navy's portabl e gasoline powered P-250
punps and the Minicipal Fire Departnent are available for
non-trainer structure fires.

2.2.2. 4 Li ghtning Protection. As a mninmm the requirenments
of NFPA 78, Lightning Protection Code, should be followed.
Li ghtning protection is not required for the propane tanks.

2.2.2.5 Lighting. The fenced-in grounds and parking area
around the firefighting facility should be lighted to provide
general security.
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2.2.3 Fuel

2.2.3.1 Propane. Propane should be the fuel for the 19F and
21Cl12 series trainers. It has a standard and reliable chem ca
conposition as opposed to natural gas which is a blend of

chem cals. Propane gives the desirable flane characteristics
and has been tested for environmental acceptability in the
training situation. Conplete stoichionetric burning of propane
requires 23 cubic neters (cu. m of air for each cubic neter of
fuel at atnospheric pressure. The followng criteriais

provi ded pertaining to propane as outlined in NFPA 58, Storage
and Handling of Liquefied Petrol eum Gases:

a) Properties and characteristics of |iquefied
petrol eum (LP) gases. Propane has certain properties and
characteristics which nmust be understood by the persons handling
and processing these products.

(1) They are normally gases but are changed to
liquid state by the application of noderate pressure. At
at nospheric pressure conmmercial propane boils at m nus 42.2
degrees C. It is evident that at normal atnospheric
tenperatures and pressures, propane will be in a gaseous form
Propane in liquid state and open to the atnosphere w ||
evaporate (not boil) although the atnospheric tenperature may be
bel ow its boiling point.

(2) LP gases contain no toxic conponents such as
carbon nonoxi de. However, the vapors should not be inhaled as
serious accidents could occur fromignition of gases contai ned
in the |ungs.

(3) LP gases are heavier than air. Wth air
equal to 1.0, the specific gravity of propane is 1.52. LP gas
will, therefore, collect in |ow places but will eventually
diffuse into the atnosphere.

(4) The explosive range of propane-air mxture is
| oner and narrower than with other fuel gases and is 2.15 (I ower
explosive limt) to 9.6 (higher explosive limt) percent in air.
The |l ower explosive limt is the limt at which conbustion of
propane can be sustained. The higher explosive limt is the
limt at which the conbustion of propane cannot be sustai ned.
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(5) In accordance with requi renents of NFPA 58,
LP gases are effectively odorized to positively indicate
presence of gas down to concentration in air of not over
one-fifth the | ower explosive limt.

(6) The pressure exerted by propane gas in a
container is entirely dependent upon the tenperature of the
contents. [Excessive pressure may be relieved by dischargi ng gas
from above the liquid thus reducing the tenperature of the
liquid or by application of a cooling agent to the outside of
the container. 1In the interest of safety, it is preferable to
reduce the tenperature of the liquid rather than permt the
escape of high pressure gas with resultant potential hazard.

b) Propane data as listed in NFPA 58:
Total heating value after
vapori zati on: 25 140 kJ/L (1iquid)
92 430 kJ/cu. m
50 000 kJ/kg

. 271 cu. mof vapor per L of liquid at
15.56 degrees C

Vapor pressure in kPa at:

20 degrees C 895

40 degrees C 1482

55 degrees C 1980

Specific gravity of liquid at

15. 56 degrees C 0. 504
Initial boiling point at 1.00 atnosphere,

degrees C -42

Flammability limt, percent of propane gas in air:

Lower 2.15
Upper 9. 60

c) The design of the fuel system should be in
accordance wth NFPA 54, National Fuel Gas Code and NFPA 58 and
NAVFAC Desi gn Manual DM 22, Petrol eum Fuel Facilities. NFPA 58
covers the LP gas systemincluding the container, the vaporizer,
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t he unl oadi ng station, and tank and pi pe appurtenances up to the
doubl e bl ock and bl eed val ve at each building. NFPA 54 covers
any part of the system where the propane gas pressure is |less
than 1370 kPa.

d) Fuel should be stored in a single |ocation which
provi des easy access for tank trucks. This is to facilitate
inventory taking, reduce installation costs, and increase
safety. Use a mninmumof two tanks to store the fuel. This
allows for tank maintenance without interruption to the
training. The total storage should equal 30 days' consunption.
Design a full storage tank to contain 80 percent liquid
equi val ent to 30 days' storage and 20 percent vapor. The vapor
space allows for thermal expansion and nust never be used for
liquid storage. Fence the storage area to restrict pedestrian
and vehicular traffic. The fence should have a main entrance
gate and a second gate on the opposite fence from such gate for
energency exit. At fence openings, provide a renote shutoff
station for the energency shutoff valves, refer to subpar. 0).
The fence area should have anti-vehicle barricade posts to
protect tanks from an accidental collisions fromvehicles or
trucks. I n accordance with NFPA 58, the storage area shoul d not
have wal | s, barricades, curbed areas, etc., which would prevent
access and lateral ventilation fromflushing the area. Provide
the tanks in accordance with the American Soci ety of Mechani cal
Engi neers (ASME), Boiler and Pressure Vessel Code, Section VIII
unfired pressure with a m ni nrum working pressure of 2100 kPa.
Propane storage tanks should have an Anerican Society of
Mechani cal Engi neers stanp of approval on the tanks. No used
tanks are allowed. Tank foundations should be proper for the
soi|l bearing conditions and the weight of the tank plus its ful
wei ght of water because of the future hydrostatic testing of
each tank. Tank exterior shells should be coated with proper
corrosion protective material where the tank shell rests on the
foundation. This may be acconplished with a properly saturated
pad. The tank shoul d be adequately grounded.

e) The tank val ves and ot her appurtenances shoul d be
listed and approved for LP gas use by Underwiters Laboratories,
Inc. (UL), Factory Mutual Research Corporation (FM, or other
qualified testing facility. The tank pressure relief valves
shoul d be in accordance with the specifications of UL or ASME.
The vent outlet from such val ves should be a m ni nrum of 2150 nm
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i n height and should di scharge vertically upward. The di scharge
vents should be equipped with a loose rain cap so that it wll
not restrict the flow of propane vapor through such vent. The
rain cap or end of the vent should be installed to direct the
di scharge vertically upward only. It is preferable to instal
the pressure relief valves on a nultiport manifold so that one
valve at a tinme can be shut off for repair or replacenent while
the tank is properly protected by the remai ning val ve or val ves
which are still in service and cannot be shut off, thus,
ensuring full required relieving capacity. The vertical

di scharge of propane vapor 2150 mm above the top of the
container assists in dispersing propane in a general safe
manner .

f) Storage tank |iquid and vapor operating
connections are to be equipped with internal valves. These
internal valves function as a primary shutoff val ve and have
built-in excess flow protection. The valves are to be operated
manual |y at the installed | ocation, or froma renote | ocation
via pneumatic actuator. Provide a fusible plug at the val ve
| ocation to close the valve in the event of fire.

g) The water drain discharge opening of the pressure
relief valves nust be equipped with a diverter to deflect any
product flow when the val ve operates away from i npi ngenent on
the tank or an adjoining tank. This is necessary to prevent a
hot spot and a possible tank shell failure if such discharge
woul d becone ignited.

h) Each connection to the storage tank should be
equi pped with an excess flow val ve or a backfl ow check val ve as
required in NFPA 58 except for the pressure relief valve and
openings of 1 mmor smaller. The container should al so be
equi pped with a pressure gauge.

i) Liquid piping between shutoff points should be
equi pped with a hydrostatic pressure relief valve to relieve the
pressure caused by an increase in the liquid tenperature
resulting in an increase in pressure when the shutoff valves are
in a closed position.

J]) Accuracy in filling the tanks is inportant because
of the expansion of the liquid as its tenperature rises. The
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anount of propane that can be placed in a tank over 4550 L water
capacity as shown in Table 4-5.2.1 of NFPA 58 is 45 percent of
the water weight capacity of the container. Then Table
4-5.2.3(b) shows that at 15.9 degrees C tenperature the

container can be filled to 88 percent. It is, thus, inportant
to have accurate gauging devices. Such tanks generally have a
vari abl e gauge for general inventory control. The gauging

devices are generally a float magnetic gauge with an indi cator
dial to show the percentage full of the contents at different

t enper at ures; however, the gaugi ng devices are not accurate
enough to use themfor maximnumfill control because the fl oat
arm may becone bent or other mal function may occur that throws
off the accuracy. As aresult, a fixed |liquid |evel gauge is
required. This is a tube into the tank with the tube |length
made to extend down to the proper liquid | evel of 88 percent.
There is a small valve with a restricted opening at the outer
end. On filling of the container, the operator opens this valve
and vapor will flow out during loading until the liquid reaches
the bottom of the tube where a white cloud wll appear at the
outlet valve. This is not liquid propane but rather it is a
wat er vapor cloud which is created when |iquid propane expands
to vapor and resulting refrigeration condenses the noisture in
the air and creates the white cloud as fog. Wen this occurs,
t he operator should inmmediately shut off the flow of propane
into the container and then shut off the gauge val ve.

CGenerally, at firefighting schools, transport trucks wll be
used.

k) Propane will be delivered to the containers by
transport truck or, in sonme cases, by tank car. GCenerally at
firefighting schools, truck transport will be used. Truck
transports are generally 30 000 to 42 000 L capacity. Usually,
such transports are equi pped with an unl oadi ng punp. |In such
cases, the unloading hose is connected to the storage unl oading
station liquid line for unloading. The vapor return hose is
al so connected to the storage tank vapor line. This connection
assists in the liquid transfer as it prevents a buil dup of vapor
pressure in the receiving tank. The transport m ght be equi pped
wi th a vapor conpressor instead of a punp to use for
off-loading. O f-Iloading involves vapor being drawn off the
storage tank and discharged into the transport tank which
creates a higher pressure differential in the transport tank and
thus forces the liquid to flowinto the storage tank. When the
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liquid has been off-loaded fromthe transport to the storage,
there will be sonme residual propane vapor in the transport. The
vapor is recovered by switching the conpressor valving so that

it will then draw vapor fromthe transport and discharge it into
the storage tank. This vapor piping to the storage tank should
di scharge into the liquid of the tank and not into the vapor
space. This assists in condensing the vapor to liquid and thus
speeds up the transfer. The recovery of the vapor results in an
econom ¢ benefit.

) Propane or water may be delivered to the storage
by tank cars. 1In such cases, a proper tank car unl oadi ng
facility must be installed. The facility should be a platform
facility adjacent to the tank car unloading | ocation. The
facility should be equipped with liquid and vapor pipe |lines and
a hose connection at the platform The hose connection should
be of proper length to properly reach the tank car val ve done.
There will be two liquid hoses so that a connection can be nmade
to both |iquid eduction valves on the tank car. These wll be
connected to the platformliquid piping at a three-way fitting.
At the hose connection to this fitting, a backflow check val ve
shoul d be installed at each hose connection to prevent backfl ow
into the tank car. The tank car |iquid education and the vapor
openi ngs on the manhol e cover plate are equi pped with excess
fl ow val ves on the underside of the manhol e cover. Hose
connections are al so equi pped with shutoff valves in the
protective done. A pressure relief valve is installed in the
center of the protective donme with an opening in the donme cover
above the relief valve. The tank car is equipped with a
sanpling tube extending down fromthe manhol e cover to the sunp
at the tank bottomso that a sanple of the propane or water may
be drawn off. There is also a thernoneter well extending into
the car tank. The thernoneter well have an antifreeze sol ution
init to a height of about 310 nmto provide conductivity of
propane liquid tenperature to the thernoneter when it is
inserted in the well.

m The transport trucks or tank cars should al ways
have the wheel s bl ocked by chock bl ocks to prevent novenent
whi | e parked and especially while unloading. The transport
truck or tank car unl oadi ng point nmust be equi pped with an
enmergency shutoff valve to prevent a discharge fromthe storage
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tank(s) in case of a pullaway or break of the unl oading hose or
ot her equipnment. Refer to NFPA 58. The enmergency shutoff valve
should be installed in the fixed piping between the tank and a
substantial bul khead with hose or sw vel -type pi ping connections
on the opposite side of the bul khead fromthe energency shutoff
val ve.

n) The bul khead shoul d be substantial and shoul d be
of concrete. The piping should be fully anchored to the
bul khead not just by inserting the pipe through a sl eeve.

0) Provide energency shutoff with three nodes of
operation: manually; renote control; and thermally. A
preferable installation can be nade which provides both therm
and renote control. The installation entails the running of
plastic tubing to strategic points in or near the storage and

unl oadi ng points pressurized with air, carbon dioxide (CO),
etc., so that the pressure holds the valve open. Then if there
is afire, the plastic will nelt, thus, enabling the valve to be
closed. Install the plastic tubing so that it will be activated
at all potential points of a flane. Install the tubing at a
poi nt where the energency valve will be activated if there is a
fl ame downstream beyond the bul khead. For renote control, there
may be a snap action rel ease val ve at several strategic

| ocations in the tubing so that activation of valves rel eases
the pressure and cl oses the energency shutoff valve. The

pl astic tubing nmust be tied to the unl oading hose so that a
pul | away of the hose will break the tubing. In this way, a
pul | away of the hose will activate the energency shutoff valve
and cl ose the discharge fromthe tank storage. The excess flow
valves in the transport piping should stop the flow fromits
tank. If it is a pullaway break, the transport tank val ves
shoul d al ways have been cl osed before noving the vehicle.

p) After unloading the liquid fromeither a transport
truck or a tank car, bleed the liquid propane fromthe
connection after shutting off the valve at both the hose end and
at the unl oadi ng piping. Mny accidents have occurred because
such bl eedi ng has not been done. There should be a bl eed
attachnment built into the unloading equi pnent for this purpose.
If the attachnment is not provided then bl eeding can be done by
only partially disconnecting the hose, thus, creating sone
addi ti onal hazards.
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Renote shutoff control should be | ocated at the
24-hour duty station and at each fence opening. The truck
unl oadi ng station energency shutoff should have a dual control
of cable release and renote shutoff.

gq) Normally vapors for use will be drawn off of the
container fromthe vapor space above the liquid. Propane boils
froma liquid to a vapor at a liquid tenperature of m nus 42.2
degrees C or above and thus replaces the vapor being used.
However, this evaporation creates heavy refrigeration which
cools down the tenperature of the liquid. |If the draw is heavy
enough it will result in insufficient vaporization thus
requiring the use of a vaporizer to convert the liquid to vapor.

r)y There are two basic types of vaporizers. One is
the indirect type which is heated by a heating unit renote from
the vaporizer. The indirect type should furnish heat by steam
hot water, or other heating nmedium The other is a direct-fired
type. The standards for vaporizers is detailed in NFPA 58.

Many times a punp is necessary to provide the necessary fl ow
fromthe storage tank to the vaporizer because if the vapor
pressure in the storage tank gets |low, the proper quantity of
liquid will not flowto the vaporizer, thus the need for the
[iquid punp. The installation should be in accordance with NFPA
58 and shoul d have the electrical equipnment in accordance with
NFPA 70, National Electrical Code. Wterbath and indirect-fired
vaporizers are both acceptable for use at firefighting training
facilities. Use an indirect-fired vaporizer when there is a
sufficient sized central steamor high tenperature hot water
heating plant or systemavailable. 1In this case, the
indirect-fired vaporizer would be | ess expensive than the
wat er bat h vapori zer. Use a waterbath vaporizer when there is no
central heating plant or systemavailable. |In this case, the
wat er bat h vapori zer woul d be | ess expensive than an
indirect-fired vaporizer and a new heating plant. No
direct-fired vaporizers other than the waterbath type are to be
used.

s) Wen using indirect-fired vaporizers, NFPA 58
applies. FMLoss Prevention Data, Section 7-55/12-28, Liquefied
Petrol eum Gas apply. In addition, install and design the
wat er bat h vapori zer in accordance with the foll ow ng:
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(1) Waterbath vaporizers should be FM approved.

(2) Waterbath vaporizers should be located to
mai ntai n the space cl earances as required by FM

(3) Provide energency shutoff valves with fusible
links. Provide the follow ng energency shutoff valves in
accordance wth NFPA 58 and FM Loss Prevention Dat a:

(a) Liquid propane supply fromthe truck
unl oadi ng station to the storage tank.

(b) Liquid propane supply fromthe storage
tank to the vapori zer.

(c) Gas propane supply fromthe vaporizer
Regardl ess of which type of propane vaporizer is used, the truck
unl oadi ng station should be located 23 mm nimumfromthe tank
and vaporizer. Refer to Appendix J, Figure J-1.

t) Indirect-fired vaporizers can be |ocated indoors
in specially designed vaporizer roons. Refer to NFPA 58 for
requirenents. |If a vaporizer roomis provided then provide a
separate propane alarmdetection systemfor the room This
al arm det ecti on system shoul d provide an alarm (sound and
flashing warning sign) in the instructor's station at the
24-hour duty desk, and locally at the vaporizer room entrance.
Provi de a 24-hour battery backup

In addition to the alarm detection system for propane
vaporizers installed indoors, provide the follow ng safety
features:

(1) The exhaust fan should be | ocated near the
fl oor and should vent to the outside with high and | ow i ntakes
in the door. The exhaust fan should be energized by an on-off
switch | ocated outside of the room

(2) Doors with panic hardware.

(3) A leak detector readout with the readout
out si de.
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(4) A leak detector kit |ocated outside.

u) A totalizing, vapor type neter should be provided
at the tank installation, at the vaporizer discharge, to record
fuel used at the facility. The fuel system should be sized by

adding the denmand rates listed herein for each trainer to be
constructed. Flow neter should be a turbo neter with
tenperature and pressure conpensation. Provide neter with
digital interface connections.

(1) The propane wll be delivered to the
i ndi vi dual structures by underground pipe with a single entry to
each structure. The propane piping at the site should be routed
in a closed |loop so as to nmaintain a constant supply pressure.
Do not use gal vani zed steel pipe for underground installation.
Under ground pipe and fittings should be carefully coated for
protection fromcorrosion and shoul d be equi pped with cathodic
prot ection.

(2) The propane entry should consist of the
appar atus and pi ping as shown in Appendix J, Figure J-2.
Install a totalizing consunption neter on the structure side of
the "house valve" to record the anmount of propane used by that
buil ding. The device contractor will tie into the propane entry
as shown in Appendix J, Figure J-2. Provide the propane entry
outside. A list of valves, fixtures, appurtenances, and
controls required for the propane systemare shown in Appendi X
J, Figures J-3 through J-7.

(a) Provide underground piping |ocated under
roadways, parking areas, etc., in a vented protective conduit in
accordance with APl 2510, Design and Construction of LP Gas
Installations at Marine and Pipeline Term nals, Natural Gas
Processing Plants, Refineries, Petrochem cal Plants, and Tank
Far ns.

(b) Propane piping should be wel ded and
shoul d be provided in accordance with ANSI B31.3, Chem cal Pl ant
and Petrol eum Refinery Piping, and should be Schedule 80. On
existing facilities, propane piping with threaded fittings
shoul d be back-wel ded.
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(3) In addition to the above, provide a bank of
two gaseous propane strainers with isolation valves at the
propane entry for each training structure. The strainer bank
shoul d be | ocated upstreamfromthe isolation valve serving the
flow neter. Each strainer should be sized and desi gned as
fol | ows:

(a) The propane demand flow rate, L/s.

(b) Stainless steel 1000 kPa basket type
in-line strainer wth flanged connecti ons and ASME code stanp.

(c) Provide with a 30 mcron filter screen.

(d) Support |arge basket strainers on
outside reinforced structural concrete pads. Provide fence with
| ocked gate and warning sign displaying "WARNI NG - PROPANE. NO
SMOKING WTHIN 15 M "

(e) Designed for outside use.

(f) Provide nmeans for cleaning including
relieving propane pressure prior to opening the strainer.

(g) A potential manufacturer who can provide
this strainer is StreamFl ow Strainers, Inc., Buffalo, NY, (800)
263-8251, or Haywood Industrial Products Inc., Elizabeth, NJ
(201) 351-5400. O her manufacturers are al so avail abl e.

v) Safety precautions to be observed in handling LP
gases:

(1) Snoking and open flanes are prohibited in
areas of storage tanks, unloading stations, and vapori zer.

(2) Mtor vehicles are prohibited fromentering
the storage area. Mdtor vehicles should be prohibited from
entering or |eaving unloading area while transport trucks or
tank cars are bei ng unl oaded.

(3) Test for |leaks with soapsuds and a pressure
drop test.
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(4) Connect ground wire to tank cars and truck
trailers before any unloading or |oading operation is started.

(5 Wear rubber (neoprene) gloves when gaugi ng
tank cars, truck trailer, and storage tanks and when perform ng
ot her operations.

(6) Keep vapor or liquid off skin and cl ot hing.
Liquid in contact with skin produces the sanme injury as a freeze
bur n.

(7) Thorough ventilation is required in
bui | di ngs, especially at floor |evel.

(8) Use spark proof tools and expl osi on proof
flashlights.

(9) Open valves slowy. |If excess flow val ves
are closed, they may be opened by closing the |ine discharge
valve for a few mnutes, thus permtting pressure above and
bel ow excess flow valve to equalize internally through the snal
hol e provided for this purpose, enabling the excess flow val ve
disk to drop into the open position.

(10) The coefficient of thernmal expansion of the
liquefied gas is high, therefore, liquid should not be confined
in any isolated section of pipe except where a pressure relief
val ve i s provided.

(11) Do not overfill storage tanks. The maxi mum
allowable fill is 80 percent full, refer to NFPA 58 for exact
fillage anounts.

(12) Do not pressurize tank cars above the safety
val ve setting as stenciled on the car. |f faulty equipnment on
the car prevents normal unl oadi ng do not | oosen or renove car
val ves under any circunstances. Fill in "Bad Order Tag" and
attach to defective car part. Informfirefighting school
supervi sor of defective car and await further instructions on
di sposition of the car.

(13) Bl eed vapor and |iquid unloading and | oadi ng
hoses before uncoupling fromtank cars or truck transports.
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(14) Bleed pressure from vapor conpressor
crankcase before renoving oil fill plug.

(15) Before undertaking repairs the container or
section of pipe to be repaired nust be isolated by cl osing
val ves or physically disconnecting the involved section from
communi cating lines, as the situation warrants, followed by
t hor ough purging with CO2.

(16) Hoses and fittings must be maintained in good
order. Damaged or unsafe hoses nust be renoved from unl oadi ng
area and nust not be used for any purpose.

w) The propane interconnection at the device
contractor tie-in point will be a block and vent propane entry
as shown in Appendix J, Figure J-2. This interconnection wll
then neet the requirenents set forth in NFPA 54 and al so the FM
I nsurance requirenents.

x) The two nost hazardous events associated with the
gaseous fuel burning trainers are the fuel handling operations
and the accunul ati on of unburnt fuel in the trainer. The risk
of fuel handling operations is mtigated by strict adherence to
NFPA 58, DM 22, and this handbook. The risk should be further
reduced by having the receiving and storage systens naintai ned
by the device mai ntenance contractor or soneone experienced wth
| arge propane systens. The danger from accumnul at ed unburnt fuel
in the trainer is adequately elimnated during the occupied
period by a system of ventilation, sensors, and interl ocks.
During the unoccupied period, the risk is reduced by natural
ventilation and the proper operation of the key operated
Hands- O f Automatic (HOA) switch in the instructor's station.
Proper operation requires air flushing and purging the craw
space prior to energizing the crawl space electrical circuits.
(Refer to par. 3.6.4)

y) The maximumfill level (fixed Iiquid |evel) gauge
on the top of the tank is inconvenient at tinmes to read. Thus,
a backup variable liquid | evel rotogauge may be installed in the
center of the tank head. |If the float type liquid | evel gauge
is not operating or if you want to check its accuracy, the
rot ogauge may be used. The rotogauge has a manual |y operated
arm which traces the inside circunference of the tank. Wen
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install ed and mai ntai ned properly, the rotogauge will give you a
true reading.

z) The firefighting training facility wll have a
24- hour propane detection system provided by the device
contractor. Refer to par. 2.6.a). The facility contractor is
required to interface with the detection systemvia the data
term nal cabinet (DTC) as foll ows:

(1) For 19F series trainers, provide an alarm
systemto alarm by sound and fl ashing warning sign at the
guarterdeck or other 24-hour duty station. The warning sign
shoul d state "DANGER - PROPANE ALERT."

(2) For 21Cl12 series and Seawol f trainers, refer
to par. 3.12 for requirenents.

(3) In addition to propane al arnms, the 24-hour
duty station should be equi pped with renote shutoff capability
of propane from storage tanks and vapori zers.

2.2.3.2 Natural Gas. Natural gas is largely nethane but

i ncl udes et hane, propane, and butane. It has two di sadvant ages
inregards to its use as a fuel for 19F series devices. First,
t he device would have to be nodified. Natural gas has |less than
one-half of the Btu content of propane based on heating val ue of
93 MJ/cu. mof propane and 37 MJ/cu. mof natural gas.
Therefore, pipes, nozzles, and other conponents, would have to
be | arger to accompdate the increased flow rate. The flane
characteristics so inportant to realismalso would be different.
Additionally, natural gas is lighter than air, with air having
specific gravity equal to 1, natural gas has a specific gravity
between .58 and .70. Trainer architectural and safety aspects
woul d have to be redesigned for this lighter than air hazard.
Second, tests have not been run to determ ne the effect that
usi ng natural gas would have on the training environnent.
Therefore, natural gas cannot be used for the device training
fires. Natural gas, however, can be used as heating fuel.

2.2.3.3 Ol and Gasoline. Q1 and gasoline are no | onger
preferred as firefighting school fuels. These liquid

hydr ocar bon fuels produce many kinds of air and water pollution
whi ch can only be partially treated at great cost and may not be
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acceptable by the local, State, or Federal environnental
regul ati ons.

2.2.4 Wat er

2.2.4.1 Potable Water. Potable water should neet the foll ow ng
criteria:

a) Firefighting facilities based on the 19F and 21Cl12
series trainers should use fresh water throughout. Salt water
cannot be used because of the corrosive effect on the expensive
devi ce.

b) Recycled water can be used. Previous tests have
i ndi cated that wastewater treatnent would be required to provide
recycled water. The training structure effluent contains a
| arge chem cal oxygen demand (COD) that would have to be renoved
before delivering it back to the fire field. Refer to par.
5.3.3 for wastewater characteristics.

c) Water delivered to the site should be netered and
supplied through a backfl ow preventer in accordance with AWM
C506, Backfl ow Prevention Devi ces--Reduced Pressure Principle
and Doubl echeck Val ve Types. The pressure drop of this
equi pnment nust be consi dered when cal culating the availability
of water.

d) The range for water or foam pressure at the hose
nozzle for the 19F series trainers is 820 to 965 kPa).
Subrmarine trainers (21Cl12) should also require a m nimum nozzl e
pressure of 820 to 965 kPa. The total discharge head of each
punp should allow for hydraulic | osses and wear.

e) The water system should be sized by summ ng the
demand and consunption |listed herein for each 19F and 21C12
series trainer.

f) During the devel opnment of the project, the EFD
Code 16 (Uilities Division) should verify a reliable source of
potable water. Water usage rates should be determ ned based on
a once-through water system \Water flow tests should be
conducted to determ ne the adequacy of the water supply system

22



M L- HDBK- 1027/ 1B

g) Oher than the firefighting water, potable water
for drinking and cool -down showers should be supplied to each
device structure. The drinking fountain should be a pipe which
shoots the water in an arch to a drain and the shower shoul d be
an energency shower. Eyewash showers are not required.

h) Enmergency water is defined as water delivered
under pressure, over 700 kPa during a power outage. Energency
water is not required for the 19F and 21Cl2 series trainers
because water could not extinguish the fire in an energency.

i) Due to previous problens of piping failure from
bursting under pressure, do not use PVC or other plastic
materials for firefighting water piping. Piping should be
suitably rated for 2100 kPa.

2.2.4.2 Water Storage. Sufficient water storage should be
provided to ensure that the water demand can be net under al
operating conditions w thout starving the punp suction. Wter
storage shoul d be available on the site or in the vicinity.

Wat er storage should be sufficient to supply the facility needs
such that once a class is started (including classroomtine), it
can be finished. Design the water storage tank in accordance to
AWM st andards. Tank should include the follow ng: |eve

gauge, automatic neans for filling, vent, manways, OSHA approved
| adders, etc.

2.2.5 Wastewater. Effluent fromthe training structures
shoul d be collected in an equalization tank, treated, and punped
at a netered rate into the sanitary sewer system The ultimate
di sposal of the effluent should be through a biol ogical

treatnment process. |If the public owned treatnment works (POTW
does not incorporate that degree of treatnent, the fire facility
shoul d biologically treat the wastewater prior to discharging it
(refer to Section 5).

2.2.6 El ectrical Power. Provide sufficient electrical power

i n underground conduit to each structure to neet the needs of
the buil ding and devi ce equi pnent, including the conputer.
Demand quantities are listed herein. Provide spare capacity in
bot h power and control conduits. Separate conduits should be
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used for power and control wiring. Spare conduits for the
device contractor's use are identified under the respective
trainer's requirenent.

2.3 Supporting Facilities. Firefighting facilities should
have a utilities building and a bulk storage building with an
agent bottle refill.

2.3.1 Uilities Building. The utilities building design
shoul d conformto the following criteria:

a) The utilities building should have a m ni mum f| oor
area of 232 sgq. m

b) The utilities building should include water punps,
foam concentrate m xi ng station, nmotor control centers,
wast ewat er treatnent nonitoring equi pnent, central utility
annunci ator panel, and a nmi ntenance ar ea.

c) Provide a minimumof two punps piped in parallel
to supply 965 kPa water to the farthest hose. For submarine
trainers, provide one full-sized punp for standby when existing
potabl e water pressure is sufficient; when potable water
pressure is low, provide two full-sized booster punps in
parallel. Design the punping systemas an industrial process
system and not to neet normal fire protection requirenents.
Provide a flow sensor to turn on the second punp, based on
demand. The second punp shoul d be protected fromshort cycling
with a tinmer which keeps the punp running for at |east 10
m nutes, regardl ess of demand. Each punp should be rated for
conti nuous duty and should include a non-slam check valve. The
design of the water system should be such that the punps are
protected from"dead head" during erratic demand vari ati ons
experienced at a firefighting training facility. The nethod of
relieving "dead head" pressure should ensure that the punp
cannot overheat during this condition. The pressure relief
shoul d be by diaphragmrelief valve. Provide a manual |ead punp
select switch and the | ead punp should be started nmanually.
Process water piping serving the hose stations should be painted
red. Provide punps with nechanical seals.

d) Aqueous filmformng foam (AFFF) are concentrates,
based on fluorinated surfactants plus foam stabilizers, usually
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diluted with water to a 3 to 6 percent solution. The foam
formed acts both as a barrier to exclude air or oxygen, and to
devel op an aqueous filmon the fuel surface capabl e of
suppressing the evolution of fuel vapors. The foam produced

W th AFFF concentrate is dry chem cal conpatible and thus is
suitable for conbined use with dry chemcals. At firefighting
training facilities, an AFFF surrogate is used in |lieu of real
AFFF for cost and environnmental reasons. The foam surrogate
concentrate, Calsoft, Utrawet K, or equivalent, wll be
delivered and stored in bulk form Refer to par. 4.2 for
details on AFFF. It will be punped to the utilities building
concentrate m xing tank where it will be diluted with potable
water to a strength equal to 100 percent AFFF concentrate. A
bat ch process should be used and provisions for m xi ng should be
included to prepare the solution. The nmethod chosen for m xing
shoul d consi der the potential foam ng problem The 100- percent
solution wll be punped as required to each proportioner hol ding
tank on the fire field. It will also be used to fill 19 L foam
concentrate cans for use in the training structures. Carbon
steel cannot be used for piping and storage of AFFF surrogates.
Acceptable materials are stainless steel and copper piping.

AFFF concentrate piping tanks and appurtenances shoul d be
painted green. Al 6 percent and 3 percent AFFF piping should
be painted green and red striped. AFFF punps should be positive
di spl acenent type with internal relief and nechani cal seals.

e) An electrical roomshould be provided in the
utilities building to house electric controls and utilities
rel ated notor control centers, such as, water, fuel, chem cals,
wast e punps, and ot hers.

f) Uility systeminformation, such as pressures,
tenperatures, liquid |evels, run status, and flows shoul d be
brought to a central annunci ator panel. The fuel information
shoul d be sensed indirectly so that no fuel is piped inside the
bui l ding. Tanks and reservoirs should have | evel indicator
devi ces.

2.3.2 Storage and Refill. Storage and refill facilities
shoul d neet the following criteria:
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a) Provide a minimumfloor area of 232 sq. mfor bulk
storage for all trainers, except the 21Cl2 trai ner which should
have a m nimum of 111 sq. mof floor area.

b) Provide bulk storage for |arge CO, bottl es,
pal | eti zed purpl e potassi um powder (PKP) containers,
19 L cans of foam concentrate, PKP and COyextingui shers, and OBA
canisters. This storage should be kept fromfreezing and kept
dry. The maxi num t enperature shoul d not exceed 54.2 degrees C.
The | ayout shoul d consider the handling of material by fork
truck. A mnimmof 9.2 sq. mof well ventilated space should
be provided for filling enpty PKP and CO2 fire extinguishers.
This area should contain scales and support jigs to facilitate
the filling operation which should be done in accordance with
NAVSHI PS Techni cal Manual , Chapter 55, Section 555-4.1.

c) Additional storage may be required for storing of
col l ateral equi pnent and spare parts. Contact the using
activity for requirenents.

d) The dry storage and refill areas should contain
fl oor drains which |ead to the equalization tanks.

2.4 O her Facilities

2.4.1 P- 250 Denpnstration. Provide the P-250 denponstration
with all 19F type trainers. The P-250 punp cannot be nounted on
the 19F4 trainers. P-250 denonstration facilities should neet
the followng criteria:

a) The P-250 is a gasoline-powered, portable water
punp. For denonstration, provide an in-ground sunp of a m ni num
4200 L along with bl eachers for the trainees (see Appendi x A,
Figure A-15). The sunp should have a drain and a 50 mm fill
valve. Provide a chain rail for personnel safety. During the
denonstration, the punp should take suction fromthe sunp and
di scharge back to it.

b) Wen the installation is |ocated inside an
encl osed structure, the exhaust fromthe gasoline engi ne should
be renoved. The P-250 punp uses process water for bearing
[ ubrication. This water should be di scharged through the
exhaust pipe. Provide an exhaust systemto carry away the
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exhaust including a trapped drain to carry the |ubrication water
to the equalization tanks. Refer to par. 5.3.3 on pretreatnent
and equal i zation tanks. For outside P-250 |ocations, provide
means to drain the lubrication water to the equalization tanks.
The lubrication water could contain small anounts of oil and
gasoline. The drains serving the P-250 punp should be piped to
an oil and water separator for renoval of gasoline and oil from
the P-250 punp lubrication water. A new P-250 punp has been

i ntroduced which elimnates oil and gasoline in the lubrication
wat er .

2.4.2 WIld Hose. Provide the wild hose denonstration with
19F type trainers. The wild hose cannot be nounted on the 19F4
and 19F4A trainers. The wild hose denonstration area should
meet the following criteria:

a) The wild hose denonstration area should include
access to a 40 mm hose station, 30 480 mm of 40 mm hose, 65 mm
to 40 nmm adapter, another small section of 40 mm hose, and a
3048 mm hi gh steel pipe colum. A section of 40 mm hose shoul d
be strapped to the colum wth 2438 mm hangi ng | oose fromthe
top. The other end of the 40 nm hose section should be at
ground level to allow coupling of the |onger hose. (See
Appendi x A, Figure A-13.)

b) The wild hose should be installed outdoors except
in extreme climate |ocations where an enclosed area is a
necessity for year-round training. Provide enclosed areas
inside training structures with Plexiglas barriers to facilitate
view ng the wld hose without getting personnel wet.

Caution: The length of the free end of hose with the
nozzl e should al ways be | ess than the distance to the
wal l's, ceiling, and floor to prevent damage to the
structure.

2.4.3 Snoke House. A separate facility for snoke training
has not been identified.

2.4. 4 Hose Drying Area. Provide a rack for |aying out
twel ve 15 000 mm | engt hs of hose to dry. It should be |ocated
in an open area if possible to take advantage of natural air
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movenent. Hoses should [ay on an angle to pronote drai nage.
Provi de one rack per training structure.

2.4.5 Mai nt enance Contractor Area. The mai ntenance
contractor area should be a work or office type roomw th a 2450
mm hi gh ceiling to be used by the device mai ntenance contractor.
The m ni mum fl oor areas should be as foll ows:

a) For 19F5, 19F5A, 21Cl12, and 21Cl12A trai ners,
11 sg. m

b) For 19F1A, 19F1B, 19F3, 19F3B, 19F3A, 19F3C, 19F4,
or 19F4A trainers, 45 sq. m

c) For other training devices, |locate the naintenance
contractor area at the utility building or other support
bui | di ng.

2.4.5.1 Room Provi sions. Provide the roomwth the foll ow ng:

a) Tel ephone connection
b) Air conditioning, heating, and ventil ation

c) 120 volt, single phase, heavy duty el ectrical

out | et
d) Lighting
e) Lockabl e door
2.5 | nterfaces
2.5.1 CGeneral. Firefighting training facilities are

procured through two separate contracts. The first is a
construction contract which provides the training structure, the
site devel opnent, the supporting facilities, and the utilities.
The second is a device contract which provides the trainer,
conputer, and its related equi pnent. Everything discussed in

t hi s handbook shoul d be provided by the facilities contractor

unl ess indicated otherwise. Two copies of mlitary construction
(MLCON) project facility drawi ngs and any changes thereof, and
as-builts should be supplied to NAWCTSD when avai | abl e.
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2.5.2 Devi ce Contractor. The device contractor should

provi de the foll ow ng equi pnent:

a)
b)
c)

d)
sinmul ators

e)
detectors)

f)
9)
h)
1)
i)

k)
service

Fi r epl ace nockups
Nonfi repl ace nockups
Tel I tal e and obscurati on snoke systens

Hal on and aqueous potassi um carbonate (APC) agent

Expl osi ve gas nonitoring system (propane

Tenperature and safety nonitors
Trai ni ng and mai nt enance communi cati on devi ces
Ventil ati on devices used by the trainee

Shi pli ke | abelings

Power ventilation necessary to distribute snoke

Equi prent necessary to "clean up" electrical

Equi pnrent necessary for el ectromagnetic shielding
Speci al conpartnent |ighting

Bul khead rib insulation (21Cl12)

Partitions in 21Cl2 instructor's station

Fl ush deck nozzle system (19F4)

Bul khead fl apper (21Cl2 and 21C12A)

Red Devil bl ower and adapter (21Cl2 and 21Cl12A)
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2.5.3 Facility Contractor. Unless indicated otherw se,

devi ce services should be brought to a single point close to the
exterior of the training structure. The device contractor
shoul d make final connections after the facility contractor

| eaves the site.

2.5.3.1 Electric. Electrical service designated for the
devi ce and conputer should termnate in a single-fused

di sconnect in the electric roomnear the instructor's station.
For those buildings without an instructor's station, the

di sconnect should be |located in a ground-|evel burner room

Power for facilities installed equipnent, such as,
i ghts and exhaust fans, should be run through a separate, fused
di sconnect and wired ready for use. This disconnect should be
| ocated in a ground-1level burner room

Power provided should be directly fromthe station or
muni ci pal grid system |If the power source needs to be nodified
or "cleaned up" to protect the conputer equi pnent, the device
contractor wll provide the necessary equi pnent.

2.5.3.2 Data Term nal Cabinet (DTC). Exhaust fans, notorized
danpers, and notorized valves located in, a trainer should be
controlled by individual, HOA switches in the instructors
station. The automatic node shoul d have the necessary relays to
be energized by a 24-Vac, 100 mA, binary signal fromthe future
device conmputer. Wre each relay to the DIC. The DTC shoul d be
| ocated in the instructor's station, except the DIC for the 19F4
trainer should be located in the electrical space bel ow the
instructor's station. Controls which are recommended to be
wired to the DIC should include the HOA switches and rel ay

nmenti oned above. The 24-Vac rel ays associated with HOA sw tches
wired to the DIC should be provided with arc suppression
protection. The use of non-suppressed relays can produce a

| arge voltage spike which is detrinental to the device

conput ers.

The DTC should include a termnal strip where these
controls are wred to unique lugs. Mating lugs on the term nal
strip should be ready for the device contractor to tie into to
conplete the installation. Each lug should be identified by the

30



M L- HDBK- 1027/ 1B

facilities contractor by the function connected to it. For
typical control interface, see Appendix A Figures A-18 through
A- 20D.

2.5.3.3 Fuel . Refer to par. 2.2.3.

2.5.3.4 Fireplace. Areas indicated on the floor plans as
firepl ace areas should have no floor grating or plate and shoul d
be free of any structural nenbers. Acceptable tolerance should
be plus or mnus 6.4 mm maxi num  Provisions for supporting the
future device are shown in Appendix A Figures A-9A and A-9B
Provide a tenporary bolted post and chain railing around the
opening for safety until the device is installed.

2.5.3.5 APC Exti ngui shing Agent Sinulation. Provide a
40 mmfire water line to the deep fat fryer fireplace and
termnate with a gl obe val ve below the floor grating.

2.6 Device. (For information only and does not pertain to
the device contract.) The device equi pnent provided in the
trainers consist of the follow ng:

a) Fireplaces should be conputer-controlled propane
burners hidden in a nockup which is designed to represent the
item burning. See Appendix A Figures A-1, A-2, and A-3. Most
fireplaces will be floor-nmunted and fed fromthe craw space.
Fi repl aces which are not fed fromthe crawl spaces, such as:
el ectrical panel, wire bundle, and vent duct fires, should
i ncl ude propane equipnent in their electrical cabinets. Each of
these cabinets will contain a propane sniffer which will detect
any propane which has | eaked into the cabinet. There will also
be propane sensors on both sides of the wall underneath
el ectrical cabinets containing burners. Wen activated, this
sniffer will shut down its fireplace until the propane is
removed fromthe area.

b) Design device equipnment to go through a 914 nmm
per sonnel door unl ess other provisions are made.

c) The artificial snoke generator (provided by the
device contractor) is started at the beginning of a training
session and runs continuously. Air at 538 degrees C should be
di scharged from bypass ducts which keep the system at operating
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tenperature. The unit requires one-half hour at the start to
attain operating tenperature. Wen snoke is required, the
chemcal is injected into the hot air and ducted to the proper
| ocation. The building ventilation should remain on even during
the application of snoke. The bypass duct should discharge into
the ventilation systemor be controlled so that no artificial
snoke can exit through it. Different snoke generation rates are
obtained by relieving air before the chemcal is injected into
it.

d) The snoke generator should be powered by propane
and electricity and |located on the ground adjacent to the
training structure.

2.7 Gas Chanber

2.7.1 CGeneral. Use the gas chanber to provide chem cal

war fare counterneasures training; it is not part of the 19F and
21C12 series firefighting structure. However, the gas chanber
shoul d usually be provided with the 19F5 facility. The chem cal
agent to be used for training is tear gas. Use the gas chanber
to train 1 class of 100 personnel at a tinme, 2 to 3 classes per
day, and 20 cl asses per week.

2.7.2 Training. Recruits and instructors will enter into

t he gas chanber wearing the MCU2/P gas masks. Prior to their
entrance in the chanber, tear gas is nade on a hot plate and is
subsequent|ly exposed to the recruits as they renove their gas
masks. \When gas training is conplete, the recruits and
instructors march out of the chanber to an area where they can
get fresh air. After conpletion of gas training, an instructor
opens the energency exit/vent doors and energi zes the exhaust
systemto exhaust the tear gas-laden air fromthe gas chanber.
During winter, the instructor will deenergize the heating system
prior to energizing the exhaust system \Wen tear gas has been
removed fromthe gas chanber, the exhaust systemw /|| be
deenergi zed and the heating systemw || be energized, as
required. After each use, the gas masks will be sterilized by
the recruits by dipping or wiping the masks with a 2 percent

i odi ne and 98 percent water solution. The masks are then rinsed
or wiped wwth water and w ped dry.
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2.7.3 Site Devel opnent. The gas chanber should be a
separate structure and should be | ocated at | east 15 maway from
any building or facility to prevent the mgration of tear gas
into an occupied area or building. Consideration should be
given to the prevailing wnd direction. The gas chanber

di scharge should be sited so that tear gas is not blown to
occupi ed areas or buildings | ocated downw nd.

2.7.4 Architectural. The floor plan for the gas chanber is
provi ded in Appendix H, Figure H 2.

2.7.4.1 Layout. Layout of the gas chanmber should conformto
the followng criteria:

a) The gas chanber should be a 120 sq. m based on
i nsi de di mensions, one-story building consisting of a 9144 mm by
9144 mm gas chanber room a decontam nation station, a storage
room and a nmechani cal room

b) The building should consist of concrete masonry
unit wall construction. Ceiling should be a 2450 mm hi gh
gypsum board type. Protective seal ant should be applied to both
the walls and the ceiling of the gas chanber room Seal ant
shoul d be chem cally-resistant to tear gas (vapor and powder)
and capabl e of preventing mgration of tear gas and water
through the walls and the ceiling of the gas chanber room
Protective seal ant shoul d be an epoxy or urethane coating
system

c) There should be neans of access to the space above
the ceiling, which will be used for maintenance purposes.
Access to the ceiling should be via the storage | ocker or the
mechani cal room The doors should be the insulated, hollow
metal type. Each door should be provided with a clear 460 mm by
460 mm shatt erproof wi ndow. There should be no wi ndows in the
walls. Provide energency exit doors with panic hardware.

2.7.4.2 Decontam nation Station. Use the decontam nation
station for sterilizing the gas masks. The decontam nation
shoul d consi st of an iodine-water solution sink for sterilizing
the gas nasks, a rinse water sink for rinsing the gas masks, and
a drying counter or table for hand drying the masks. The sinks
and counter or table should be stainless steel.
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2.7.4.3 St orage Locker. Store gas masks, tear gas powder or
capsul es, and coll ateral equipnment in the storage | ocker
separated fromthe gas chanber. Provide built-in wall storage
consi sting of pigeon-hole type conpartnents in the storage

| ocker for storing 200 gas masks with haversacks. See Appendi x
H Figure H2, for detail information pertaining to wall

st or age.

2.7.4.4 Col | ateral Equi pnent. Collateral equipnent to be
furni shed by the station are:

a) Washdown hose and storage rack
b) Hot plates

c) Hot plate counters

d) Gas masks

2.7.5 Pl unbi ng. Provide hot and cold water to the sinks in
the decontam nation station. Provide floor drains in the gas
chanber room and decontam nation room Provide a 20 mm hose bib
in the gas chanber room for hose washdown of floors, walls, and
ceiling. Drains should connect into piping leading to
equal i zati on basi n.

2.7.6 Mechani cal .  Provide a nmechani cal exhaust and w nter
heati ng systemfor the building (heat the building to 10 degrees
Cinside. Do not provide air conditioning. The nechani cal
exhaust system shoul d be separate fromthe heating system and
shoul d be provided for the gas chanber room The exhaust system
shoul d be sized for 60 air changes per hour. A sign should be
pl aced on the gas chanber roomwall, near the exhaust system
controls, stating, "IMPORTANT - WHEN OPERATI NG EXHAUST SYSTEM
TURN OFF HEATI NG SYSTEM AND OPEN ALL DOORS." The exhaust fan
shoul d have a non-overl oadi ng wheel. The exhaust system should
contain a discharge stack to disperse the tear gas hi gh enough
into the air above the building to prevent recircul ati on back
into the gas chanber and mgration to other areas and buil di ngs.
The exhaust system should contain a notorized danper which wll
be closed during gas training to prevent the | oss of tear gas.
Do not use an air heating systemfor heating the building. The
heati ng system shoul d consi st of unit heaters or fin tube
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radi ati on. The heating equi pment should be designed for water
cl eaning by hose and should al so be able to withstand the
accumrul ati on of tear gas powder.

During tear gas training, when the recruits are
entering the gas chanber room the heating will be turned off by
the instructor. Wen recruits are in the gas chanber, the
instructor will turn the heating systens back on. The exhaust
systemw || be off throughout the gas training. After
conpletion of gas training, the instructor will turn the heating
systemoff in the gas chanber room open doors, and energize the
exhaust systemto rid the gas chanber of tear gas. After
exhausting the tear gas out of the chanber, the instructor wll
turn the exhaust system off and energi ze the heating system

2.7.7 Electrical. Provide lighting in gas chanber roons.
Provi de wat er proof, surface-nmounted, incandescent |ight fixtures
in the gas chanber room Provide three heavy-duty, waterproof
wal | outlets in the gas chanber room Two of the wall outlets
shoul d be | ocated near the hot plates. Provide a red, rotating
beam | ight outside at the main entrance to the chanber to serve
as a warning light during training. A sign should be placed on
the building, near the main entrance, stating, "CAUTION - GAS
TRAI NI NG | N PROGRESS WHEN RED LI GHT | S FLASHI NG " El ectrical
power to the building should be 120/208 Vac/singl e phase/ 60 Hz.

2.7.8 Tear Gas Characteristics. Tear gas is available in
two fornms: powder and powder-in-capsule. Approxinately 6.5 to
20 grans of powdered tear gas wll be used per class for the gas
chanber .

a) Chemcal: al pha-chl oroacetophenone, CgH5COCHxCq

b) Threshold Limt Value (TLV): 0.3 ng/n?

c) Melting Point: 59 degrees C
d) Density: 1.324 graminml (powder)

e) Vapor Pressure: 1.6 Pa
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Section 3: TRAINING STRUCTURE

3.1 Trai ni ng Courses. The various 19F and 21Cl2 series
firefighting trai ners have been designed to support the
foll ow ng courses:

a) J-495-0418 - Ceneral Shipboard Firefighting
Trai ning Course: Taught in the 19F3 and 19F3A trainers, a 2-day
course for a maxi mum of 108 students in the 19F3 and 60 students
in the 19F3A. Students are exposed to Cass A B, and C type
fires.

b) J-425-0424 - Advanced Shi pboard Firefighting Team
Eval uati on Course: Taught in the 19F1A and 19F3A trainers, a
2-day course for a maxi mum of 30 students. Students should
| ocate, identify, and extinguish the classes of fires and
communi cate with Damage Control Central.

c) J-495-0413 - Shipboard Aircraft Firefighting
Trai ning Course: Taught in the 19F4 trainer, a 2-day course for
a maxi mum of 60 students. Students should conduct firefighting
and rescue exercises with fixed wing and helicopter crash fires.

d) J-495-0414 - Aviation Facility Ship Helicopter
Firefighting Team Trai ni ng Course: Taught in the 19F4 trainer,
a one-day course for a maxi numof 29 students. Students should
conduct firefighting exercises with helicopter crash fires.

e) J-495-0424 - Advanced Shipboard Firefighting Team
Trai ni ng Course: Taught in the 19F1A and 19F3A trainers, a
4-day course for a maxi num of 30 students.

f) A-495-2071 - Submarine Basic Firefighting.

g) A-495-2072 - Submarine Advanced Firefighting.

h) A-495-2073 - Submarine Team Firefighting.

Subpars. f) through h):

(1) The basic course is a 2-day course: 8 hours

of classroomand 8 hours of trainer instruction. Maxi mum cl ass
size i s 25 students.
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(2) The advanced course is a 2-day course: 16
hours of conbi ned classroomand trai ner instruction. NMaxi num
class size is 12 students.

(3) The teamcourse is a one-day course: 4 hours
of trainer instruction. Maxinmmclass size is 14 students.

3.2 CGeneral. Design the training structure to house the
various 19F and 21Cl2 series devices and provide realistic
training situations. It should be ruggedly constructed to

w thstand the tenperature cycling fromthe intense heat of the
flame to a streamof cold water froma hose. It should

wi thstand the inpact of a high velocity hose stream

3.2.1 Heat Protection. Building structural conponents
shoul d have sufficient roomfor thermal expansion. The maxi num
flame tenperature of the device is 899 degrees C when using
propane fuel. Assune the products of conbustion reach 349
degrees C and an individual conpartnent may reach 204 degrees C.
Any itemlocated in a conpartnent should be able to w thstand
the radi ant heat or be shielded fromit. It takes about 5
mnutes for a small fireplace and about 20 m nutes for a |l arge
fireplace, such as a bilge fire, to return to the starting
tenperature assumng 2 mnutes of cooling water spray.

3.2.2 Personnel Spacing. There will be approximately 1550
mm of spaci ng between trainees on a hose team

3.2.3 Weat her and Freeze Protection. Wather protection of
the training structure should neet the following criteria:

a) Structures should be sufficiently enclosed and
heated to allow training in subfreezing weather (where this is a
requi renent) w thout adverse effects, such as, ice buildup on
grating or doors. Oher than for training and water freeze
protection, there is no low tenperature limt on the structure
or associ ated equi pnent during off hours.

b) Crawl space should be heated to 4.4 degrees C

during unoccupied hours to maintain the structure above
freezing. Unit heaters should be used to provide heat.
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c) During occupied hours, enclosed staging areas
shoul d be heated to 10 degrees C and al so should be ventil ated
for sumer heat renoval. The staging area ventilation should be
the forced type so the pressure there is always above the
conpartnent pressure. This will ensure that the snoke stays in
the training conpartnents.

d) Wen roof staging areas and second story energency
wal kways are enclosed, a 1850 nm by 2450 mm hi gh renovabl e wal |
panel in the staging area should be provided. This will allow
| arger equi pnment to be hoisted during installation and
mai nt enance.

e) Staging areas should drain into the structure to
ensure that firefighting agents and rai nwater are coll ected.
St agi ng areas should be provided with trench type drains.
Rai nwat er fromroofs does not have to go to the crawl space.

3.2. 4 Drai nage. The area around exterior trainee entries to
a fire space should be provided with an apron which slopes to a
drain. The drain should |ead to the wastewater treatnent
system This apron will collect the firefighting agent used to
cool the door prior to student entry and should be |arge enough
for that purpose. |If the apron will be subject to collecting
rainnater, a pair of post indicator valves should be placed on
the drain line; one should lead to the stormdrain, the other
should lead to the wastewater treatnent. It will be the
instructor's responsibility to correctly position the valves so
the rainwater goes to the stormdrain when the structure is not
in use and the training water goes to treatnent when the
structure i s occupi ed.

3.2.4.1 Drai nage Piping Material. Because of exposure to heat
and AFFF, the drainage piping in the training structure should
be capabl e of w thstanding 400 degrees C and shoul d be
constructed of either copper or stainless steel. Wen piping is
not exposed to heat, PVC piping can be used.

3.2.5 Escape Trunks. Escape trunks should be 1550 mm on a
side and should descend fromthe roof to the first floor by way
of a vertical waparound | adder. The roof entry should be a
smal|l hatch and the | ower entry should be an Ellison door. A
hori zontal safety net should be stretched across the escape
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trunk at a maxi num of 2450 mmintervals. The safety net in
escape trunks should be first quality parachute nylon webbing in
accordance wth BUSH PS Dwg. 804-5184163. Wbbi ng shoul d have
800 kg test |l oad and should be waterproof. Borders should have
safety snaps for attachnent to wall-nounted eyelets. The net
shoul d be fastened to the walls so it can be renoved for

mai nt enance. Provide a 900 mm by 900 mm opening in the safety
net where the | adder passes through. Provide door in escape
trunk for access fromcraw space area for maintenance. The
door should have louvers for ventilation. The escape trunk
shoul d be provided with 950 L/s nechanical ventilation with the
supply air comng fromthe crawl space. Refer to par. 3.11.9. 2.

3.2.6 Consumabl es. Each 19F and 21Cl12 series trainer was
designed to handl e a specified student |oading as indicated
herein. The training schedul e and demand and consunption of
consumabl es are also indicated. Wen the student |oading of a
proposed project differs substantially fromthe indicated

val ues, the design demand and consunption may be proportioned up
or down to suit the project.

3.2.7 Burner Roons. Burner roons should have a m ni mum
ceiling height of 2134 nmand a floor level with the crawl space
floor. The device contractor will provide necessary hardware
for nmounting and mai ntaining training conponents away fromair

i ntake | ouvers. For access into the burner room where a change
in elevation occurs, provide stairs with a |anding and railing.

3.2.8 Qbstructions. Provide obstructions where they are

i ndicated on the floor plan drawings in the appendi ces.
Qobstructions should be constructed of 4.8 mm steel plate, nmaking
a solid top and sides and having an open bottom Cbstructions
shoul d be bolted to the floor grating fromunderneath in such a
way that they can be positioned anywhere in the room

3.2.9 Separ ati on Chanber and Pi ping Traps

a) Effluent comng froma fire training structure
shoul d dunp into a separation chanber. The primary purpose of
the chanber is to separate the propane which accunul ates in the
pi pe peripheral air space fromthe remai nder of the wastewater
pi ping. The chanber should be open at the top or covered with a
150 mm di aneter vent pipe. The inlet should be valved with a
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| ockabl e post indicator type valve, and should be high enough
above the outlet invert so the influent can fall even in
freezing weather. The inlet should be baffled. Both inlet and
outl et should term nate inside the chanber with a pipe flange
and sufficient roomfor a future pipe fitting. The outlet
should be a dip tube which draws fromthe bottom of the chanber.
A running trap should be provided in the outlet |ine adjacent to
t he chanber (see Appendix A, Figure A-16 for separation chanber
detail).

b) "NO SMXXI NG' signs should be posted facing al
di rections around the separation chanber since it is a source of
pr opane.

c) No traps should be provided in the piping |eading
fromthe crawl spaces. Floor drains |eading fromother spaces
in the training structure should have vented traps or should tie
into the wastewater |ine upstream of the separation chanber
running trap. This precaution will prevent propane mgration
t hrough the piping.

3.2.10 Fi repl ace Conpartnment D nensions. D nensions given
for fireplace conpartnent sizes are inside clear dinensions.
These inside clear dinensions are critical and should be

mai nt ai ned; al |l owabl e tol erance should be plus or mnus 6.35 nm
maxi mum  For exanple, if a fireplace conpartnent has refractory
coatings and steel plate liners on the walls, then the inside
clear dinensions are fromliner to liner of the walls.

3.3 Repair or Crash Lockers. Each structure, except the
21C12 and 21C12A trainers, should have at | east one repair

| ocker to house the paraphernalia required for firefighting.

Unl ess indicated ot herwi se, repair |ockers should be 3048 mm on
a side with a 2438 mm sl opi ng roof and gutter. Repair |ockers
shoul d have natural ventilation at floor and roof and shoul d
have a floor drain. Hollow netal doors should be used on repair
| ocker entries. The follow ng repair |ocker equipnment should be
provi ded by the respective training school:

a) Damage control plotting board to track status of
the fire and extingui shnent process

b) OBA canisters and OBA' s
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c) COp bottles

d) PKP bottles

e) Repair parts

f) Nozzles
Crash | ockers should be the sane as repair | ockers.
3.4 Doors and Hatches. Various types of entryways defi ned
here are used throughout firefighting training structures.

Doors used for energency exits should be adequately nmarked and
shoul d have pani ¢ hardware.

3.4.1 Watertight Doors. Watertight doors should be provided
i n accordance with NAVSH PS Dwg. 805-1400066, gal vani zed st eel
with three dogs unl ess indicated otherw se, see Appendi x A,
Figure A-12. Refer to NAVSH PS Dwg. 805-1400074 for details of
airtight doors. Airtight doors as shown on NAVSH PS Dwg.
805-1400074 can be used in lieu of watertight doors since
subnergence in water is not a requirenent. Airtight doors are a
good simulation to watertight doors. No hasp assenbly is
required. Three dogs are used instead of eight because the door
will warp when subjected to heat and many of the dogs woul d not
work. Since the door will have to be replaced periodically
because of warping, it is desired to keep the door as

I nexpensi ve as possible. Quick-acting watertight doors should
be a watertight door provided wwth a single |ever to operate the
three dogs at once. Refer to Appendix A Figure A-7. Quick-
acting, airtight doors should be provided in accordance with
NAVSHI PS Dwg. 805-1400074.

3.4.2 Hol | ow Metal Doors. Hollow netal doors should be
standard exterior doors with standard door knobs. Panic

har dware shoul d be used on doors | abel ed "Enmergency Exit."

Typi cal ly, doors should be 900 mm wi de except that doors to
instructors' stations, burner/electrical roonms, and electrical
equi pnent roons should be 1200 mm m ni num wi dt h doors to all ow
for equi pnent access.
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3.4.3 Wre Mesh Doors. Wre mesh doors shoul d be
constructed of 38 mmangle steel with 9.5 mm by 12.7 nmm st eel
wire mesh fastened to it.

3.4.4 Automatic Closing (Ellison) Doors. Automatic closing
(El'l'ison) doors should be in accordance with NAVSH PS Dwg.
803-5184129. Refer to Appendix A, Figure A-8. Ellison doors
are nonwatertight, steel, balanced doors which close
automatically by the action of an internal spring. ElIlison
doors shoul d be shielded fromthe radi ant heat of the
fireplaces. The door should be 900 mm wi de. These doors are
considered to be proprietary and are provided by Ellison Bronze
Co., Inc.

3.4.5 Large Hatch. A large hatch should be provided in
accordance with BUSH PS Dwg. 805-1624089. This hatch shoul d be
900 mm by 1550 mm with six w ench-operated dogs, spring-bal anced
and shoul d include a 635 nm quick-acting, spring-bal anced,

rai sed scuttle.

3.4.6 Smal|l Hatch. A small hatch shoul d be provided in
accordance with BUSH PS Dwg. 803-1645097. This hatch is 900 nm
by 1070 nmmrai sed, oval, quick-acting, and spring-balanced. It

shoul d i ncl ude 330 nm di aneter handwheel s on both sides which
operate four dogs. Provide safety chains or rails around the
top of hatches.

3.5 Ladder s

3.5.1 Inclined Ladders. Inclined |adders should be designed
in accordance with NAVSH PS Dwg. 805-1749113. The wei ght of the
| adder shoul d be supported fromfl oor beans instead of deck
grating. The slope of the |adder should not exceed 60 degrees
fromthe horizontal and unl ess indicated otherw se, should have
| andi ngs at either end with a m ni mum of 1070 nm cl ear space.
When the | adder rises nore than 6100 nm of vertical height, an

i nternedi ate | andi ng shoul d be provided in accordance with OSHA

a) The top tread of an inclined | adder shoul d be
225 mm wi de and start 51 nmaway fromthe deck cowing. O her
treads should be 150 nmw de. Non-slip treads, wthin wet
condi tions, should be used exclusively. Head room cl earance
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anywhere on the | adder should be maintained at 2150 mmin
accordance with OSHA. The inclined | adder should be constructed
of hot -di pped gal vani zed steel.

b) Were an inclined | adder passes through a craw
space, an airtight barrier should be provided so the crawl space
air cannot enter the inclined | adder space.

c) \Were the inclined | adder |eaving Conpartnent 1
passes through the first floor concrete ceiling, it should be
surrounded by a barrier. The barrier should be tight to the
ceiling and extend into the conpartnent to 2150 mm above
finished floor. This barrier will keep any products of
conbustion higher than 2150 mm from entering the inclined | adder
space.

3.5.2 Vertical Ladders. Vertical |adders should be designed
in accordance with NAVSH PS Dwg. 804-1749235. Fol |l ow ng
standard shi pboard design, the w aparound | adder rungs shoul d be
177.8 mm fromthe wall. The rungs should be of serrated 316
stainless steel to provide a nonslip surface. A 0.83 sg. m
openi ng should be provided in the safety net where the | adder
passes through.

3.6 Li ghting and El ectri cal

3.6.1 General Lighting. GCeneral lighting should be provided
for each space in a firefighting structure using appropriate
buil ding type fixtures and sw tches.

The fireplace areas should use indirect lighting from
the crawl space areas. The fixture should be wall nounted at
900 mm above finished floor (AFF), facing outward or with a (25
degree) stanchion. Lum naires should not be floor nounted,
facing upward. Provide a fixture simlar to that shown in
Appendi x A, Figure A-22. Specify the particular type and | anp
watt age appropriate for the design (Type 1 or 2). Lumnaires
shoul d meet Underwriters Laboratories Inc. (UL) 595,

Mari ne-Type Electric Lighting Fixtures, for marine |ocations. A
gl obe guard should be provided. The above requirenents wll:

(a) protect the fixtures fromheat and direct spray of the
water; (b) allow for the water to drain away fromthe fixture;
and (c) avoid letting water penetrate the fixture and conduit
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system These lighting levels are not intended for use with
training personnel. The lights in the craw spaces are only
intended to aid and suppl enmrent mai ntenance and i nspection
personnel who carry individual task lighting. Provide
approximately 53.8 Lx of illumnation level. The light swtches
associated with the crawl space lights should be | ocated outside
the entryway(s) for the conpartnents.

It is requested that the follow ng requirenent be
added to the operation and mai ntenance support information
(Ovsl) for the facility:

Perform nonthly inspection of the two gaskets (ball ast
and gl obe) associated with each fixture. Replace gasket when
deterioration is evident.

Stagi ng areas should be provided with general 1ighting
for nighttinme operation.

3.6.2 Speci al Conpartnent Lighting. Special conpartnent
lighting should be provided for use by the trainee and should be
provi ded and controlled by the device contractor.

Every attenpt should be nade to mnim ze the | ength of
conduit in the conpartnent. Wen conduit is run in the
conpartment it should be shielded fromthe fire and water spray
and should contain wire wwth high tenperature insulation
suitable for greater than 260 degrees C. Hi gh tenperature wre
shoul d be in accordance wwth MIlitary Specification M L-W25038,
Wre, Electrical, H gh Tenperature and Fire Resistant, Type 1

3.6.3 120-Volt Alternating Current (Vac) Convenience
Qutlets. The 120-Vac conveni ence outlets should be provided in
the craw spaces, burner roonms, and instructor's station.

3.6.4 Electrical Interlocks in Crawl Space and Burner Roons.
The el ectrical interlocks in crawl spaces and burner room shoul d
meet the following criteria:

a) Provide a | ockable, key operated HOA switch in the
instructor's station to disable lighting circuits, receptacle
circuits, and power circuits in the craw space(s) and burner
roon(s). The HOA switch should be wired to the DIC in the sane
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manner as the other HOA switches. After the device is
installed, the conputer will interlock these circuits with the
ventilation such that they remain deenergized until after a
preset purge time. The conputer will deenergize these circuits
again at the end of the occupied time. The HOA switch should
remain | ocked in the automati c node after the device is
installed. Provide a m ninmm of one HOA switch for each burner
roomand crawl space; (two total) for the 19F5 or 19F5A; provide
one for each 19F3 or 19F3B building (four total); (one total)
for the entire 19F1A or 19F1B building. The key operated
feature of this switch should prevent accidental changing of the
position and the key should only be in the possession of the
senior person in the instructor's station. The positions of
this swtch function are as foll ows:

(1) Hand - The fans nmust be operating for a
preset time of 3 mnutes before the power and lighting circuits
not ed above can be energized fromthis position. Prior to the
installation of the trainer device, this position is used to
provide light and power for construction and testing work in the
crawl space. After installation of the trainer, this position
can be used to provide utilities for normal maintenance work or
to provide power and lighting in the event of a conputer
mal f uncti on.

(2) Of - Power and lighting circuits
deener gi zed.

(3) Automatic - The conputer starts the purge
cycle by operation of the ventilation fans and checks the
sensors in the crawl space and central cabinets containing
propane piping prior to energizing the power and |ighting
circuits. Exact sequence and timng of this operation is
conpl eted by NAVAI RMARCEN Trai ning Systens Division at the tine
the trainer device and the conputer are installed. The switch
will then be |ocked in the automatic position.

b) Crawl space should contain propane burners,
pi pi ng, valves, and regulators. As discussed above, the
ventilation systemw || be interlocked with the nain propane
valve. Propane will not be introduced to the trainer until the
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crawl space is purged. In addition, the crawl space wll
contain propane detectors (provided by the device contractor)
which wll prevent the introduction of propane if 10 percent of
the |l ower explosive limt (LEL) of propane is detected in the
crawl space or burner roons.

c) Electrical receptacles, lighting fixtures, and
other electrical equipnment in craw space and burner roons
shoul d normal |y be deenergi zed and can be energi zed only after
t he above interlocks are satisfied.

d) The crawl space exhaust fan and power enabl e
controls should include the foll ow ng features:

(1) Detect fan run status via a differenti al
pressure sensor.

(2) Detect a closed danper (with fan running) via
a differential pressure sensor.

(3) Transmt the analog fan differential pressure
to the device conputer

(4) Turn off fan upon detection of failure or
cl osed danper.

(5 Indicate when fan fails to respond to a
control action.

(6) Latched fan start circuit in hand control
node (upon restoration of power after a failure, fan will be
of f).

(7) Use the fan status in purge tinmer interlock
with crawl space power. Tinmer interlocks should be provided
w th adjustable settings fromO to 30 m nutes, and set at 3
m nut es.

(8) Indicate when crawl space power enable fails
to respond to a control action.

(9) Crawl space power indicator |ight.

46



M L- HDBK- 1027/ 1B

(10) Latched crawl space power enable circuit in
hand control node (upon restoration of power after a failure,
crawl space power will be off).

3.6.5 Alarmfor Loss of Electrical Power. (For al
trainers.) Provide a battery backup annunci ation and al arm at
the 24-hour duty desk and the instructor's station which wll
activate in the event of an electrical power outage at a
trainer. Capability to silence the alarm should be provided at
both | ocati ons.

3.7 Fl oors. There should be five types of floors in a
fire training device structure: a training floor, a staging
floor, a crawl space floor, a maintenance floor, equi pnent
floor, and a conputer roomfloor. Consider Cccupational Safety
and Health Adm nistration (OSHA) requirements for wal king
surfaces. Floors should be designed for a floor |oading of
292.8 kg/sq. mexcept for the conputer area, which should use
standard conputer floor design, and the deck surrounding the
fireplace of the 19F4 and 19F4A. Additional support should be
provi ded by the device contractor to nount any equi pnent which
exceeds the indicated | oading.

3.7.1 Training Floor. The training floor is the floor
inside the fire conpartnent that the trainees walk on. This

fl oor should be steel grating to give sure footing, good

di stribution of ventilation air which cones from bel ow, and
instant renoval of firefighting agents. Unburned propane can be
i ntroduced into the conpartnent during flanme suppression;
therefore, even distribution of ventilation air is inportant to
dilute it and flush it away. This floor should be supported
fromthe crawl space floor below and the walls. Gating should
be made of mld steel and shoul d be hot-di pped gal vani zed with a
maxi mum vertical depth of 25 nm and holes that are 19 mm by 50
mm maxi mum fromcenterline to centerline. Benefits of high
tenperature steel grating naterial are not cost effective in the
firefighting facilities. A nonskid surface should be provided
on the grating. Gating should be sectionalized and securely
fastened so it can easily be renoved for nmaintenance. Two nen
shoul d be able to handl e each section. Refer to par. 3.7.6 for
additional requirements for grating. The training floor should
nmeet the follow ng additional criteria:
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a) Floor support steel should be indirectly attached
to the walls and crawl space floor to allow room for thermal
expansi on. Connections should have slotted bolt holes to all ow
for thermal expansion. Floor support steel should be hot-di pped
gal vani zed.

b) Areas designated as fireplace |ocations should be
free of lights, equipnent, flooring, and floor support nenbers.
The perineter of the fireplace area should be designed, as shown
in Appendix A, Figure A-9, to support the future device nockup
around its perineter. Fireplace support should be 70 mm bel ow
the trainer floor. Since this area will remain open until the
device contractor installs the nockup, a tenporary post and
chain railing should be provided around the perineter.

Design Note: Draw ngs should show | ocations of
sectionalized grating. Gating sections should be dinensioned
and sized on drawings. A note should be provided on drawings to
i ndicate the contractor should use the di nensions given as a
guide only. Adjoining grating sections should match and be at
t he sane el evati on.

3.7.2 Crawl Space Floor. The crawl space floor should be

| ocated directly under each training floor. Each crawl space

fl oor should be at or above grade for safety reasons. It should
be constructed of concrete. The functions of the crawl space
floor are to collect agents which come through the training
floor grating, to separate training conpartnents in the case of
two-story structures and provide a platformfor the maintenance
of burner and sensor equi pnent. The crawl space floor shoul d
have chanfers where the walls neet the floors. The cants should
be 150 nm hi gh and 150 mm wi de.

a) Were the crawl space floor neets any wall,
provide a 150 mm high by 150 mm wi de cant strip, fillet or curb.
The purpose of this cant strip is to prevent propane gas from
accunulating in the corners of the floor or wall interface. The
cant strip wll allow the propane gas to flow away fromthe
wal | s.
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Caution: Wastewater piping leading froma crawl space
shoul d be routed to a separation chanber prior to

di scharging into the piping leading to the propane in

the piping. The separation chanber should be provided
as shown on Figure A-15 of Appendix A

b) There should be 1372 nm of clear space between the
structure of the training floor and the crawl space fl oor,
unl ess noted otherwise. This area should remain clear of
obstructions to allow for burner tubes and burner equi pnent.
The perineter of the crawl space should be as open as possible
for burner tube installation and access to ventilation air.
However, for heating, ventilating, and air conditioning (HVAC
equi pnrent pl acenent, ductwork, and piping runs in the craw
space, should be limted to a space 600 nm w de above the

| ouvers, along the exterior wall. Space in front of the craw
space | ouvers should not be used, since it is the path of the
ventilation air. In addition, the heated supply air duct for

cold weather trainers can be | ocated outside.

c) Personnel access should be provided to crawl space
areas. Gound | evel accesses should be ranped to facilitate
dolly traffic.

3.7.3 Staging Floor. The staging floor is the area where
the students are organized before starting a firefighting
sequence. The staging floor can be nmade of concrete or grating.
The concrete design should have generous sl opes to channel away
water and collect it for treatnent. |If the area is exposed to
the rain, the collection piping should be configured to all ow
rai nwater to bypass the treatnment system The staging floor
shoul d be designed to neet the follow ng additional criteria:

a) A catchnent should be provided by each trainee
door to ensure that the agent used by the trainee to cool the
door is directed to the treatment system Rai nwater should be
handl ed as stated above.

b) Wen the staging area is above a firepl ace
conpartment, as in the case of roof staging, the flooring nust
be separated fromthe heat generated in the space bel ow.

Gal vani zed steel grating should be provided in these areas. The
grating floor should be at |east 508 nmm above the concrete
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ceiling of the fireplace conpartnent. This concrete ceiling
shoul d be sloped to drains | ocated above each firepl ace
conpart ment .

c) Trench drains should be provided.
3.7. 4 Mai nt enance Floor. The mai ntenance floor is used in

the electrical roons and should be constructed of concrete with
no coveri ng.

3.7.5 Conputer Floor. The conputer floor is a raised
conputer deck conformng to M L-F-29046, Flooring Rai sed,
CGeneral Specification for. Twelve inches of clear space should
be provided under the decking. This flooring should be used in
the instructor's station(s). The adjacent electrical room does
not require a raised conputer deck

3.7.6 Grating Floors and Platforns. For grating floors and
pl atforns | ocated outside, provide galvanized steel grating with
a non-skid surface. Gating should be hot-di pped gal vani zed,

open type, 25.4 mmby 4.7625 nm bars, welded with section

modul us of 5625 cu. mm nonent of inertia of 71,552 nnﬁ, and

maxi mum wei ght of 36.112 kg/sq. m

3.8 Walls. Walls around training conpartnments should
resist thermal cycling from538 degrees Cin the fire area to
the col dest anbient tenperature at the site, plus the effect of
cold water applied during the extinguishment of the fire. Walls
shoul d not be porous because, in colder climates, the wetted
wal | coul d be damaged when the water freezes. Walls should

wi t hstand the nmechanical stress of a stream of high-pressure
wat er .

3.8.1 VWall System Walls directly behind the cabl e raceway,
el ectrical panel, trash can, storage conpartnent, and dryer
fireplaces should not have colums in themand the crawl space
directly bel ow should al so be free of colums. Holes up to
0.18 sq. mw Il be cut through the walls in these areas by the
device contractor. Holes any larger will be structurally
reinforced by the device contractor.

In addition, walls surrounding fireplaces should be
lined with a steel panel. The panel and its supports shoul d
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allow for thermal expansion. Wathering steel (ASTM A588/ A588M
Standard Specification for H gh-Strength Low All oy Structura
Steel Wth 50 psi (345 MPa) MninumYield Point to 4 in. (100
mm) Thick or ASTM A242/ A242M St andard Specification for

Hi gh-Strength Low All oy Structural Steel should not be used
because the rust is not self-limting in this application.

Steel liners protect the refractory coating fromthe effects of
the water spray and raise the training conpartnent tenperature
by reflecting the heat back into space.

a) The refractory system should be a one-inch thick
calciumsilicate board |like "Wsttenp" as manufactured by Fire
Facilities, Inc. of Antioch, IL.

3.8.2 W ndows. W ndows shoul d be provided in training
conpartment walls as shown on the floor plans in Appendi x B,
Figures B-3 and B-4; Appendix C, Figures G2 and C 3; Appendi x
D, Figures D1, D2, and D-3. These wi ndows provide a neans for
spectator viewing. Wndows should be 139 sq. m be nmade of heat
strengt hened gl ass, and have hinged, sheet netal covers on the
out si de.

3.8.3 Cool Down. Walls adjacent to fireplaces wll probably
overheat, so a nethod to cool them down between training

exerci ses should be provided. The preferred nethod is a water
spray system consisting of nozzles and a notorized val ve wired
back to the data term nal cabinet, which will have manua
control. The notorized val ve shoul d have a manual bypass which
will be used for the trickle cooling flow control. Nozzles
shoul d be | ocated so that water dripping fromthemw Il not
detract fromthe training. These nozzles and their piping wll
require an adjustable flow rate of water to maintain a trickle
to protect themfromthe heat.

The mai n purpose of the cool -down systemis to provide
cooling of the wall and ceiling steel plate liners after a
training scenario. The spray nozzles are controlled by a
sol enoi d val ve via the DTC/ device conputer. There should al so
be manual control by the hand/off/automatic switch. Dripping is
acconpl i shed by a manual bypass gl obe or needle valve. This
val ve bypasses the solenoid. The spray nozzle should be open
type, stainless steel (316 SS) wth 125 degree spray pattern,
10 mmorifice. Install cooling nozzle in pendant position.
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Cool i ng spray nozzles should be directed horizontally or 30
degrees down fromthe horizontal and towards the wall at the
fireplace with the spray hitting ceiling and wall liners. The
nozzl e should not be | ocated over fireplace openi ngs because the
constant water drip is not desired over the device equipnent. A
m nimum flow of 1.893 L/s is used for each nozzle.

Not e: NAVAI RMARCEN Trai ning Systens Division has the
final say as to the |location of these nozzles. They do not want
direct spray onto their device equipnment. They may require sonme
of the nozzles be relocated during their facility (construction
site survey) inspections. Sone of the manufacturers that can
nmeet the above requirenents are:

Spraying Systens Co., (312) 665-5000
Bete Fog Nozzle, Inc., (413) 772-0174

3.9 Roofs and Ceil i ngs

3.9.1 Trai ning Conpartnment Ceilings. Ceilings in the

trai ning conpartnments shoul d be constructed of reinforced,

i ghtwei ght concrete with a refractory coating of sprayed on
calciumalumnate cement. No alternates are acceptable. Wen a
steel false ceiling is required, it is to help control trainer
conpartment heat and to protect the refractory coating.

3.9.2 Staging Area Roofs. Roofs over staging areas should
protect trainees fromthe el enents, such as the hot sun in the
south and the snow in the north. Staging areas should have a
r oof .

In those structures where the roof access enters the
fireplace conpartnent directly, the access way shoul d be
shiel ded to i npede the escape of hot gases. The shield should
be constructed of steel plate which should forma rectangul ar
box. The box should surround the inclined | adder. The bottom
edge of the box should stop 2000 mm above the training floor in
Conpartnents 1 and 2 of the 19F1A and 2750 nm above the floor in
the 19F3-Bl1 structure. The forward side of the box should be
far enough in front of the |ladder so a person descendi ng the
| adder cannot bunp his head. The shield should be airtight
where it neets the ceiling.
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3.10 Instructor's Station and El ectrical Space. Each 19F
series trainer has its own instructor's station which, along
with the adjacent electrical space, houses nost of the

el ectroni c equi pnent associated with the device. Operations of
bui | di ngs associated with a given device are controlled fromthe
instructor's station. A single point ground plate is required
for trainers. Gounding plates are required in the instructor's
station and its acconpanying electrical roomunder the raised
conputer roomflooring. The instructor's station and el ectri cal
space shoul d be waterproof fromthe outside weather.

3.10.1 Air Conditioned Space. The instructor's station and
adj acent electrical space should be designed as an air
conditioned office. Wen the instructor's station is adjacent
to a training conpartnent, it should be thermally insulated from
it, including structural nenbers.

3.10.2 Tenperature and Relative Humdity. Environnentally
control the instructor's station and the adjacent electrical
roomto 25.5 degrees C and 50 percent relative humdity in the
sumrer and 20 degrees C and 30 percent relative humdity in the
winter. Wntertinme humdification and reheat for summertine
dehum dification is not a requirenent. |In accordance with
NAVFAC M L- HDBK-1012/1, Electronics Facilities Engineering,
dehum di fication should not be provided in the air conditioning
unit for an el ectronic equi pnment space. The instructor's
station and adj acent electrical roomshould be individually
controll ed by independent thernostats.

3.10.3 Fire Protection. A fixed, fire protection systemis
not required for the instructor's station or the adjacent

el ectrical space. However, portable COy extinguishers should be
provided by the facility contractor. Refer to par. 4.4 for the

requi renments of portable COy extinguishers.

3.10.4 W ndow d ass. The w ndow gl ass size and | ocation
shoul d be as indicated in the specific device sections. d ass
shoul d be the insulated, shatter-resistant type. The bottom of
t he wi ndow shoul d be 900 mm above the fl oor.

3.10.5 Pl ugged Tap. Each instructor's station will have an
anal og pressure indication for the firefighting water supplied
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to the structure. Its location should be clearly indicated on
the facility drawing. The sensor should provide the anal og
pressure signal to the gauges in the instructor's station and
shoul d have a DTC connecti on.

3.11 Ventil ation

3.11.1 General. The facility exhaust system serves three
mai n functions:

a) Continuously purges the structure of unburned
fuel;

b) Provides the secondary air necessary for conplete
conmbustion and realistic fire characteristics; and

c) Collects products of conbustion for possible
treat ment.

Ventilation air should be induced into each building
by the exhaust fans. Provide air test ports throughout the
systemfor testing and bal ancing. Burner roons shoul d be
ventilated to control heat buildup and to cool the roomfor
summer tenperature control. Ventilation flow rates (L/s) cone
f r om NAVAI RWARCEN Tr ai ni ng Systens Division and fl eet project
teans. Provide details on how to seal space around high
tenperature ducts at wall, floor, and roof penetrations. Hi gh
t enper at ure exhaust fans should have total enclosed fan cool ed
notors, when | ocated outside in the weather.

3.11.2 Purge. Purging of the facility exhaust system should
meet the following criteria:

a) Anbient air should enter the building through
| ouvers in the crawl space perineter. Wen there is a burner
room adj acent to the crawl space, the crawl space perineter
shoul d be left open to the burner roomand the | ouvers | ocated
in the burner roomexterior wall. The building design should
allow free air novenent in the burner roomand crawl space and
prohibit the possibility of any stagnant air spaces where
unburned fuel could accumul ate. Fuel is heavier than air and
could create an explosive situation if not flushed away.
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b) Purge air should flow at the full design rate.

3.11. 3 Conmbustion Air. The exhaust system shoul d deliver
sufficient air to allow conplete conbustion. |In the case of
propane, it takes 23 parts of air for each part of fuel for

t heoretical conplete conbustion. Device burners do not

provide any primary air therefore conbustion air nust be
provided by the facility ventilation. |n addition, enough
excess air must be delivered to provide realistic flanme
characteristics. Wen a fuel is burned in the open, the flane
induces into it approximately 10 tinmes the air needed for
perfect conbustion. The trainer should be capable of providing
this air to produce a natural |ooking fire. This excess air
shoul d enter the conpartnent at |ow velocity and not be directed
at the flane.

3.11. 4 Exhaust. The exhaust system shoul d be designed to
conformto the followng criteria:

a) Once inside the conpartnent, the air should be
heated, collected at the ceiling, ducted to a common point then
to the exhaust fans and then to the treatnent if necessary. The
duct and fan | ayout should allow for the future addition of a
pollution control device. Every attenpt should be nade during
the design of the structure to ensure that air is collected and
| eaves the structure through the exhaust system Mnimze
| eaks. Roof entries provide another escape path for the
products of conmbustion and shoul d be ducted into the exhaust
system t hrough manual danpers.

b) Each training conpartnent should have a separate
duct to carry away the products of conbustion.

c) The exhaust stack shoul d be designed to have a
height of 1.4 to 2.0 tinmes the training structure height, which
woul d elimnate short circuiting and contam nation of fresh air
entering the trainer. The stack should be designed to neet the
Aneri can Conference of Governnmental |ndustrial Hygienists
(ACA@ H) 2080, Industrial Ventilation, A Manual of Recomended
Practi ce.

d A lowvelocity area should be provided prior to
the exhaust fan inlet to allow the PKP particulate to settle
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out. The duct system shoul d have provisions for cleaning out
the PKP particulate which will settle out. Access doors and | ow
vel ocity areas should be used in long horizontal runs and at the
base of vertical runs. Provide a 50 mmtrapped drain in the
duct secti on.

3.11.5 Dilution Air. Dilution air should be required to
protect the conpartnment environnment froma buil dup of products
of inconpl ete conbustion, unburned fuel, and heat. Air
specifically for dilution is not needed. This requirenent is
sati sfied by secondary air.

3.11.6 Equi prment

3.11.6.1 Louvers. Louvers should run continuously around the
perineter of crawl spaces. They should be sized for a nmaxi mum
pressure drop of 25 Pa at the design "air in" flow and be a

m ni mum of 460 mm hi gh. Louvers should be of corrosion-
resistant material and designed so they can be renoved

i ndi vidually for maintenance. Louvers should be designed to
meet the follow ng additional criteria:

a) |In areas where snow accumul ati on can be expected
on a regul ar basis, the design of the |ouver system shoul d
prevent drifting snow from bl ocking the openi ngs.

Caution: The structure should never be operated with
any portion of |ouver openings blocking the free
entrance of air. Unburned propane could easily build
to the LEL in pockets if ventilation is inpeded.

b) In climtes where the annual heating degree days
are greater than 1093 degrees C, perineter |ouvers should be
provided with notorized danpers. Mdtorized danpers allow the
crawl space to be closed during unoccupi ed hours so the craw
space can be maintai ned above freezing.

3.11. 6.2 Danpers. Were nore than one conpartnent is connected
to the exhaust fan system the air fromeach duct should be
controlled by a notorized, nodul ating, floating point danper
fromthe instructor's station. In the "automatic" node, the
danper should be controlled by the device conputer. 1In the

56



M L- HDBK- 1027/ 1B

"hand" node, the danper should be controlled by an
open-st op-cl ose pushbutton set. The danper shoul d be capabl e of
infinite positioning in either node of operation.

a) Motorized danpers connected to the DICin the
instructor's station should be provided with a positive feedback
control. Danper position status should be provided in the
instructor's station. Floating point danpers should be provided
wi th a nmodul ati ng control output and the two position danpers
shoul d have binary control. See Appendi x A Figures A-18 and
A-19.

b) Vari abl e speed notor should be provided for the
primary fan in each system so the fan can be economcally
turned down during periods of no fire. This control would
operate fromreduced flushing flowto fully open when directed
by the device conputer. Any control used should have the
foll ow ng requirenents:

(1) Mdulation controls should have positive
feedback and interface with the DTC.

(2) Exhaust fan controls should provide neans to
indicate in the instructor's station the foll ow ng status:

Fan on-off condition

Danper position

Fan nodul ation - rpm(only if variable speed
control is used)

Alarmair tenperature

Exhaust air tenperature

(3) The exhaust system should be provided with
safety warning signs to indicate personnel hazard from heat of
ducts.

c) A manual danper should be | ocated in the duct
| eading fromall conpartnents so the nmaxi mum exhaust flow from
t hat space can be |limted.

d) Danpers should be designed for high tenperature
operation at 538 degrees C. High tenperature danpers shoul d be
constructed of stainless steel, sane material as the ductwork.
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Bronze bearings should not be used in high tenperature danpers.
Bronze bearings have a maxi mum tenperature rating of

149 degrees C. O her bearing materials which should not be used
in high tenperature danpers are: nylon, Teflon, and stainless
steel. The followi ng bearing is acceptable for use with

538 degrees C high tenperature danpers:

MATERI AL BEARI NG TYPE MAXI MUM TEMPERATURE
RATI NG DEGREES C

Car bon and/

or Graphite Sl eeve 538

e) Danpers should be electrically operated and should
be installed in the exhaust ductwork outside of the training
conpartment. Danper actuators for high tenperature danpers
shoul d be accessi bl e for nmaintenance.

f) Danpers should have a qui ck opening and cl osing
time. The maximumtinme of operation of the danpers from any
position to another position should be 15 seconds.

3.11.6.3 Fan. The exhaust system for each building should be
sized to pull approximately two tines the "air in" rate due to
vol unetric expansion of the heated air. These values are listed
in Table 1 entitled "Main Ventilation Air for Fireplace
Compartnent" for each structure. Design tenperature for flow
cal cul ations should be 315.5 degrees C. The design tenperature
for materials should be 538 degrees C. The fan and the exhaust
system shoul d neet the following criteria:

a) The exhaust system should consist of at |east two
fans totaling 100 percent of the ventilation requirenent. The
exhaust system shoul d be designed for operation at 538 degrees C
and shoul d be provided with high tenperature expansion joints
suitable for operation at 538 degrees Cin lieu of flexible duct
connectors. The exhaust system ductwork should be constructed
of | ow carbon stainless steel, 304L or 316L. Carbon steel
shoul d not be used because of high tenperatures; the corrosion
rate is increased and its structural strength is reduced due to
t he segregation of carbon. Ductwork design pressure should be
noted on the drawi ng and shoul d be based on the addition of the
fol | ow ng:
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(1) Maxi mum suction pressure of the exhaust fan
at no flow conditions.

(2) Wnd | oads.

(3) Live load of 100 kg/sg. mon the top of
hori zontal exterior duct and inside horizontal duct areas of
access.

(4) Interior horizontal duct |oading of 14 g
dust/(System L/s) equally distributed across the duct system
hori zontal surfaces.

(5) High tenperature ductwork should be designed
and constructed in accordance with Sheet Metal and Air
Condi tioning Contractors' National Association, Inc. (SMACNA),
| ndustrial Duct Construction Standards and ACA@H, Industri al
Ventil ation Guide. Ductwork should be wel ded. Wl ding
procedures should be carefully specified and shoul d be either
Anmerican Soci ety of Mechanical Engi neers (ASME) or American
Wl ding Society, Inc. (AWS) and shoul d i ncorporate pure argon
shielding gas. Suitable procedures are described in AWS
B2. 1. 005, Standard Wel di ng Procedure Specification (WPS) for Gas
Metal Arc Welding of Austenitic Stainless Steel (for austenitic
stainless steel) and AWS B2. 1. 006, Standard Wl di ng Procedure
Specification (WPS) for Gas Metal Arc Welding of Carbon Steel to
Austenitic Stainless Steel (for carbon steel to stainless
steel ), except use pure argon shielding gas. Procedure AWS
B2.1.006 is used for welding the duct to any structural support
menber. Use a | ow carbon and | ow hydrogen wel di ng rod.

b) Several factors should be considered in the
selection of a fan type. The fan horsepower and energy
consunption should be as | ow as possible. Mtors for exhaust
fans shoul d be sized for the | owest outside anbient tenperature.
The fan should be able to ride the fan curve to 50 percent of
its design flow rate w thout adverse effects.

c) Noise is a consideration. A fan should be chosen

for quiet operation and located in a sufficiently renote area so
as to not interfere with training.
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d) Manually adjustable inlet danpers should be
provided for flow adjustment and segregati on for maintenance.

e) Provide pressure drop indication across each fire
conpartnment exhaust fan. The anal og indication signal should be
routed to a renote indicator in the instructor's station and
then to the DIC. In addition, a pressure swtch(es) should be
provi ded which will sense the differential pressure across each
fire conpartnment exhaust fan. The switch should have an
adj ust abl e set point that when reached will shut off the fan and
send a binary signal to the DIC. The setpoint should be chosen
to indicate inpending fan surge or to ensure that the ductwork
will not inplode. If the airflowis restricted too nuch, the
switch will stop the fan before equi pnent is danmaged.

Table 1
Main Ventilation Air for Fireplace Conpartnent
of 21Cl12 and 21Cl2A Structures

PROPANE VENTI LATI ON
DEMAND AlR OQUT AT
L/s 315 degrees C L/s
96 34 456

Notes: 1. Fan static pressure should be determ ned by
conparing two nodes of operations:

a. During burner operation: bring 15 degrees C air
t hrough the | ouvers and exhausting 315 degrees C
air through the exhaust system

b. Between firefighting scenarios (burners off):
bring 15 degrees C air through the | ouvers and
exhausting 15 degrees C air through the exhaust
system

2. The fan notor should be sized for bringing the
| onest anbient air tenperature expected through the
| ouvers and exhausting it at the sanme tenperature.
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3.11. 7 Control. Control of the ventilation should be
performed as foll ows:

a) Before the start of training each day, the
ventilation system should be energized with notorized danpers
open and doors closed (in those structures with doors) to purge
the structure of any unburned fuel which may have accunul at ed
overnight. The purge should last at |east 3 m nutes.

b) Wen treatnent equipnment is required, a
ventilation system control schenme should be provided to satisfy
t he device requirenents di scussed above, plus the treatnent
equi pnrent in an econom cal manner.

c) Any notorized airflow adjustnent device should be
controll able by the device conputer. The fans should run
continuously or be off if not needed for extended periods of
time. Floating point notors are for future sophistication.

d) To prevent back spin during startup of exhaust
fans, provide the follow ng:

(1) Individual controls for each fan and have it
interfaced with the DTC.

(2) Each fan should have a two position back spin
prevention notorized danper at the fan inlet. The danper should
remain closed until the fan is started.

3.11. 8 Preheat. In extrene climtes where the annual heating
degree days is greater than 2000, the ventilation air wll
require preheating. In trainers where the trainee walks into

the path of the ventilation air, such as, bilge, berthing, or
trash can fires, the air nmust be preheated. Were the trainee
does not walk in the air path, as in the pit fire, the preheat
tenperature can be reduced for energy savings. The air passing
t hrough the burner roonms in extrene climtes should be
preheated. The preheating system should neet the follow ng
criteria:

a) Heating equipnent should be sized to heat the
design airflow fromthe | ow anbi ent design tenperature to
10 degrees C. (This tenperature was chosen because the heating
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design tenperature is at night and only occurs during a snal
percentage of the tinme. Such a system would provide
15.5 degrees C air 95 percent of the tine.)

b) Design of the preheat system should not conprom se
the craw space purge requirenent. The preferred preheat system
is to heat outside air and to distribute air over the |ouver,
nmotori zed danper, and backdraft danper conbination in the craw
space. Air should be heated from outside anbient tenperature to
a tenperature hot enough to allow a m xed air tenperature of
10 degrees C. Mxed air is conprised of cold outside air from
the | ouver conbination units and hot air fromthe preheat
system The preheat system shoul d be designed to heat the
ventilation air by adequately m xing the air comng from| ouver
conbi nation units and the preheat systemwhen the fire
conpart ment exhaust fans are either exhausting 315.5 degrees C
air (burners operating) or 10 degrees C air (burners off).

3.11.9 O her Roons

3.11.9.1 Burner and Electrical Roons. Sone training structures
have separate burner and el ectrical roonms. These roons should
be provided with filtered ventilation air which can be

di scharged directly to the outside, separate fromthe facility
ventilation system Fans in these roonms should run conti nuously
while training is being conducted in that portion of the

buil ding. Control for this system should be by an HOA swtch
wired to the DTC. Wen there is no propane burner in the

el ectrical room the ventilation is for summer heat renoval and
shoul d be controlled by a local wall switch in parallel with a
thernostat. This ventilation does not apply to air conditioned
el ectrical roons associated with the instructor's station.

Doors for electrical roons should be 1200 nm w de.

3.11.9.2 Escape Trunks. Escape trunks should be provided with
an exhaust fan | ocated just below the roof hatch. This wall
nmount ed fan should be wired to the DTC in the instructor's
station so that anytine the escape trunk becones too hot for
training, the instructor can activate the fan. The exhaust fan
for the escape trunk should be thernostatically controlled and
should interface with the DTC.
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3.11. 10 Safety

3.11.10.1 Fuel Sensors. Ventilation should be designed to
elimnate the possibility of any accunul ati on of unburnt fuel.
Because fuel settles in |ow unflushed areas, careful crawl space
and facility ventilation design can preclude this. To nonitor
this condition, the device includes fuel sensors located in the
crawl space and in the electrical roons which contain burners.
These sensors sanple their inmrediate |location for fuel in excess
of a percentage of the LEL. If an excess is registered, they
shut down the control console in the instructor's station and
sound an alarm These sensor systens, installed by the device
contractor and mai ntai ned by the using activity, should be

| ocated in strategic places.

Caution: Sensors and the ventilation system should be
kept in good working order to prevent an incident.

3.11.10.2 24-Hour Propane Alarm |If the trainer is not in
operation and 24-hour propane sensing is in effect, a neans for
renote alarm activation should be provided (by device conputer)
at the DTC. Any alarns or other indicators are the
responsibility of the facility contractor. The DTC will be the
interface where the facility contractor will receive the 24 Vdc
continuous signal. A 24-hour propane alarmfromthe DTC should
be provided at the 24-hour duty watch station. Refer also to
par. 2.2.3.1.

3.11.10.3 Fan Interlock. Another |evel of safety should be
provided to prevent the danger of accunul ated unburned fuel in
the trainers. Danger from accunul ated unburned fuel in the
trainer during the occupied period can be adequately elim nated
by a systemof ventilation fans, sensors, and interl ocks.

During unoccupi ed periods the risk is reduced by natural
ventilation and proper operation of the purge fan. Proper
operation during occupied periods requires flushing the craw
space prior to energizing crawl space electrical circuits.

Crawl space electrical circuits therefore, should be interl ocked
with mai n exhaust fans. At |east one fan should be operating
during the nmai ntenance period before training. Fans and danpers
as interlocked in the sequence in par. 3.11.9.1 should be
further interlocked to include a tiner relay to energi ze
electrical circuits after a 3-mnute delay fromthe key operated
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HOA switch. The timer relay will alleviate the human error of
energi zing the crawl space electrical circuit prematurely.
Refer to Appendi x A, Figure A-20.

3.11.10.4 Insulation or Shielding. Were exhaust ducts pass
fromone fire conpartnent into the occupi ed space of anot her,

t hey shoul d be shielded or insulated or otherwi se outfitted to
ensure that personnel cannot be burned. If insulation is used,
its jacket should be able to withstand the heat and force of a
hose jet.

3.12 21C12 and 21Cl12A Structures

3.12.1 General. The 21Cl12 and 21Cl12A structures will be used
to provide hands-on practical firefighting, training for
submari ne personnel. The structure is designed to train a class
of 25 students maximum Refer to par. 3.1, subpars. f) through
h) for class types.

3.12.2 Siting. On sone projects, the 21Cl12 and 21C12A wi ||

be conbined with the 21C6, submarine damage control trainer
Criteria for the 21C6 device is maintai ned by NAVAI RWVARCEN
Training Systens Division in Olando, Florida. The 21C6 may
only be physically attached to the 21C12 and 21Cl12A trainers at
the bul k storage room However, access to the bul k storage room
via ranp and truck platformis required. QOher exterior walls
of the 21Cl12 and 21C12A should remain exposed to the outside.

3.12.3 Architectural. Floor plans for the 21Cl2 and 21C12A
structures are provided in Appendi x G

3.12.3.1 Layout. The 21Cl12 and 21Cl2A structures should
consi st of one fireplace conpartnent containing three
fireplaces. The conpartnent is accessed from stagi ng areas on
ei ther side through a submarine watertight door. There are two
submarine doors in the 21Cl12 and 21Cl12A structures. All three
fireplaces should be able to run sinultaneously.

Mechani cal Equi prent Room A 232.25 sq. m (fl oor

area) nechani cal equi pnment room shoul d be provided as a second
fl oor above the bul k storage area.
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3.12.3.2 Fireplace Conpartnent. The fireplace conpartnent
shoul d neet the following criteria:

a) Bul khead should be located to maintain a clearance
fromthe backwall of 228 mmplus or mnus 12.7 mm One wall
shoul d simul ate a curved bul khead. There should be two 3000 mm
| engt hs of bul khead, 3810 mm high with a curve radius of 4572 mm
supported by ribs. Bul kheads shoul d be spaced 4572 nm apart.
Each bul khead shoul d have three support ribs spaced 900 mm
apart. Ribs should be T-shaped, 254 mm high with a 203 nmtop
and constructed of 6.4 mmsteel plate. Bul kheads and ri bs
shoul d be nade of steel in accordance with ASTM A36, Structural
Steel. Wall ribs wll be insulated by the device contractor to
gi ve a submarine-like appearance. The wall on the opposite side
shoul d be a vertical wall because it is hidden fromthe trainees
by a 2150 mm steel partition. This partition should contain
two energency air breathing (EAB) outlets located in 304
stai nl ess steel housings which will shield the EAB outlets from
the fires. EAB outlet housings are designated as "EO' in
Appendi x G The energency corridor is behind this partition
The corridor is not part of the training conpartnent and
therefore does not have to retain a submarine-like appearance.
Provide a 102 mm hi gh steel kickplate around the edge of the
training floor by nockups and fireplaces at the grating floor as
shown in Appendix G Figure G1. The kickplate should m nim ze
the trainee's feet fromslipping into nockups and firepl aces.
Broom finish concrete floors located in fireplace conpartnents.
Provide two floor drains in the energency corridor.

b) Short masonry walls opposite the partition should
support the SHS1 hose station and EAB cabinets. The main
wal kway and energency corridor floors should be concrete while
the 1200 mm wi de wal kways | eading to fireplaces should be steel
plate. A grating equipnent floor should be 310 mm bel ow t he
training floor which should be continuous under the nockup.
Mockups shoul d be nounted on the grating equi pnent fl oor.
Mockups shoul d be located within 76 mm of steel wal kway to
precl ude sonmeone fromgetting their foot caught in the void.
The device contractor should provide a personnel safety barrier
bet ween the nockups to prohibit a person fromfalling onto the
grating equi pnent fl oor.
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c) The facility contractor does not have to provide a
tenporary railing around the wal kway since the grating equi pnment
floor will be only 310 mm below. A chain railing should be
provided by the facility contractor around the bilge firepl ace.

3.12.3.3 Crawl Space. There should be a craw space bel ow t he
grating portion of the training conpartnment which maintains a
1372 mm cl ear space between the equi pnent floor and the floor of
the craw space. The concrete crawl space floor should be
approxi mately 1550 mm bel ow t he equi pnent floor. The craw
space shoul d extend bel ow the fireplace conpartnent and part of
both staging areas are as shown on Figure G 1 of Appendix G
Refer to floor plans in Appendix G for additional details.

3.12.3.4 Staging Areas. Staging areas should be at the
training floor elevation and should be nade of concrete. Each
staging area should include 1 conbined SHS1 and SHS3 hose
station, 1 EAB cabinet, 2 oxygen breathi ng apparatus (OBA)

cani ster racks, 10 OBA cabinets, 1 shower with hot and cold

pot able water, 1 water cooler, and doors |leading to the outside
and the bul k storage area. A portion of the staging area should
be set aside for storage of many fire extinguishers required
during training. Broomfinish concrete floors in staging areas.

a) Hose drying in the 21Cl12 and 21C12A shoul d be
provided in the staging areas. Hose drying consists of
naturally drying the hoses on the staging area fl oor between
trai ning cl asses.

b) Staging areas should be enclosed at the sites. No
artificial snoke should be introduced into the staging area.
Because of the fireplace conpartnent ventilation, its artificial
snoke shoul d never drift into the staging area.

3.12.3.5 Burner Room Directly behind fireplaces should be a
burner room Across fromeach burner is the conputer electrical
cabi net which operates it. The bilge fire burner will be

| ocated in the crawl space.

3.12.3.6 Bulk Storage

a) Directly adjacent to staging areas should be a
bul k storage area with the sane floor el evation as staging area
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floors. This storage space will take bul k deliveries of
consumabl es, store them and prepare them for use.

Exti ngui shers shoul d be passed between staging and bul k storage,
refilled, and returned for use. There should be at |east enough
extingui sher bottles for three cl asses.

b) The bul k storage room shoul d i ncl ude an

extinguisher fill station capable of replenishing CO, PKP, and
AFFF extingui sher bottles. A truck platformshould be provided
for receiving bulk materials. The configuration should suit the
type of packagi ng expected for the consumables for a given site.
Refer to Section 4 for characteristics of CO, PKP, AFFF, and
their systens.

3.12.3.7 AFFF Fill Station. The foamfill station for the
21C12 and 21C12A structures should consist of a m xing tank,
measuri ng tank, punp, water supply, spill containnent, and

drain. Foam concentrate should be delivered in 200 L gal druns.
A single .631 L/s | ow head punp shoul d be piped to punp
concentrate fromthe drumto the .631 L/s neasuring tank and
supply the extinguisher's fill hose. The concentrate should
then flowto the m xing tank by gravity. Wter shoul d be
supplied to the 1137 L m xi ng tank through an open sight funnel.
The m xi ng tank should have a closed top with a hinged cover,
liquid | evel sight glass, and drain |located at the bottom of the
tank. A restricted bypass should ensure that there is flow

t hrough the punp during extinguisher fill operations when the
trigger fill nozzle is closed. Mxing of the solution should be
done manual | y.

a) Hoses 15 mmin dianmeter should be provided for
concentrate suction, solution discharge, and cold water
washdown.

b) The fill station should be provided with 820 kPa
shop air to supply the propellant charge for the extingui shers.
This air should not be supplied fromthe EAB system conpressor
but froma separate 820 kPa shop air conpressor. Each AFFF
extinguisher takes 2 L of air at 689 kPa for a full charge. The
conpressed air supply for the AFFF extinguisher fill should be
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sized for a mnimumairflow of 2.36 L/s at 820 kPa. Piping, a
means for filling the extinguishers, and a suitably sized air
recei ver shoul d al so be provided.

c) The entire foamfill station should be surrounded
by a containnment to collect spills. Ranps should be provided
for access to the containnment. Floor drains should be provided
in the containment and in two sites in the bulk storage area
where filled bottles will be stored. A room designated as an
ext i ngui sher washdown room shoul d be | ocated adjacent to the
fill station. The AFFF fill station should be in accordance
w th Appendix G Figure G 10.

d) EAB and AFFF fill conpressors are sources of |oud
noi se and vibration and should be |located to m nimze noi se and
vibration interference wwth training. Noise control for these
conpressors should be provided.

3.12.3.8 COp Extinguisher Fill Station. A CO extinguisher

rechargi ng station should be provided for the 21Cl2, 21Cl12A,
19F5, and 19F5A structures. The recharging system should
consi st of |low pressure refrigerated bul k storage tank and

systemwith CO at -17.8 degrees C and 2100 kPa, and a nanual
extinguisher fill punp. The system should be insul ated and
shoul d have safety val ves between isolation valves. Safety
val ves shoul d vent outdoors. Ensure isolation valves are
operable without interference with piping insulation. See

Appendi x |, Figures I-1 through I-7 for COy details.

3.12.3.9 Repair Lockers. Repair |ockers are not required for
the 21C12.

3.12.3.10 Ceilings. The ceiling in the fireplace conpartnent
shoul d be 2438 mm above the training floor and constructed of
grating hung fromthe roof. Access to the space above the
ceiling should be provided. The roof should be a m ni num of
3658 nm above the training floor.

3.12.3.11 Doors. Doors in the training structure should be
44.45 mm hollow, netal doors unless indicated otherw se.
Submari ne doors between staging areas and the training
conpartnent should visually sinulate the waterti ght door on a
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SSB(N) 616 C ass Submarine. However, the door should retain
only those functions which are necessary for firefighting
training. The submarine door should be nounted in a steel frane
bul khead, | ocated in the concrete wall of the fireplace
conpartment. Provide stainless steel grip rails with non-slip
surface above the submarine doors, on both sides of the walls.
Al so provide support plates for snoke curtains at the submarine
doors in the trainer conpartnent. The using command activity
shoul d provi de snoke curtains. A support and door stop should
be provided to secure the submarine door when in the open
position. The submarine door should be as shown on BUSH PS Dwg.
805- 1400064. The submari ne door shoul d be specified as
fol |l ows:

- Watertight quick-acting (WQA)

- 316 stainless steel material

- 103.4 kPa test pressure

- Right-hand or |eft-hand operation

- 457 mm by 914 mm si ze

- Lever operation - six rotating dogs on frame

3.12.3.12 Fireplaces. The exact dinension of the burn areas
are:

FI RE TYPE DI MENSI ONS

a) Bilgel/ 3048 mm by 1219 nmm
O Spray 1548 mm by 610 nm
Conbi nati on Firepl ace

b) Hull Insulation 4572 mm wi de by hei ght
Fi repl ace of bul khead (nounted

bet ween bul kheads)

c) Electrical Panel 305 mMm by 1219 mm
Firepl ace

The bilge fireplace should be in the equi pnment floor

of the training conpartnent. The hull insulation fireplace, oi
spray fireplace, and electrical fireplace should be openings in
the burner roomwall. The oil spray fireplace should penetrate

t he curved bul khead or wall behind the bilge fireplace.
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3.12.3. 13 Instructor's Station. A space 6706 nm by 6096 nmm
shoul d be provided as a conbined instructor's station,

el ectrical, and mai ntenance room A raised conputer floor
shoul d be provided throughout, with 310 nm cl ear space bel ow t he
raised floor. Lightweight partitions will be added by the
device contractor. These partitions will not support any device
equi pnent w t hout havi ng additional bracing provided beneath the
raised floor. There should be no windows in the instructor's
station. The instructor's station should be heated and air
condi ti oned.

3.12.3.14 Mscellaneous. Artificial snoke will be introduced in
the training conpartnent only. There will be no artificial
snoke in the staging areas or in the enmergency corridor.

3.12. 4 Mechani ca

3.12.4.1 Use Rate. Uilities for the 21Cl2 and 21Cl12A
structures (see Table 2) are designed to support ten 4-hour

cl asses of 25 students each week (2 classes per day). A class
will be divided equally into two groups. Each group will go to
a staging area and remain there for the class duration. Fires
shoul d be fought by the teans separately and sinultaneously.
However, only one fire hose will be used at a tine since a
majority of submarine firefighting is done with portable
extinguishers. Table 2 is based on training 250 students per
week, 1000 students per nonth, and 11,000 trai nees per year.

3.12. 4.2 Firefighting Agents. The 21Cl12 and 21Cl12A training
structures should contain four hose stations, two stations are
the conbi ned type and the other two stations are the individual
type. Each of the two conbi ned hose stations shoul d consist of
hose stations SHS1 and SHS2. The conbi ned hose stations are

| ocated in the staging areas. The two individual hose stations
are SHS1 and SHS2 and are located in the fire training
conpartment. The hose stations should be served by one 40 nmm
angl e- gl obe valve. Provide a bronze end hose cap with the
angl e- gl obe valve for thread ends. The val ve should have nal e
hose threads at the cap connection. The angl e-gl obe val ve
shoul d be perpendicular to the wall and shoul d be served by

pi ping routed in or through the wall. Refer to Section 4
regarding details of hose stations.
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Fifteen-1b COp, 8.2 kg PKP, and 9.46 L AFFF
extingui shers should al so be used. Since the use rate for
extinguishers will be high, ready storage is located in the
staging area. After beneficial occupancy, instructors should
| ocate the extinguishers in the trainer conpartnent.

Table 2
21C12 and 21Cl12A Structures

NO. OF CLASSES

CLASS NO. PER YEAR NO. OF PERSONNEL
A-495- 2071 288 (25 PER CLASS)

- 2072 24 (12 PER CLASS)

- 2073 24 (14 PER CLASS)

PROPANE USACGE

BASI C COURSE A-495-2071

NO. OF PROPANE
CLASS FI RES/ PROPANE USE PER TOTAL
OF CLASS FI REPLACE DEMAND FI RE PROPANE
FI RE (25 STU) TYPE L/'S (L) L/ CLASS
A 13 Hul I 1 nsul ation 49. 6 8915 115 889
B 13 Bil ge/ Q| Spray 42 7471 97 126
C 13 El ectri cal 4.7 368 4783

39 Fires 203 217 796/

per cl ass cl ass;

803/ cl ass

Notes: 1. Propane demand is based on a gas pressure at the
bilge and hull fires of 14 kPa.

2. The design propane demand for the building is
96 L/s.

3. It was assuned that although there are nore fires in
the 2071 course they do not burn as |long; therefore,
the total consunption 217 796 L/class, based on the
2071 course, is the design maxi num
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Tabl e 2 (Conti nued)
21Cl12 and 21C12A Structures

AGENT USAGE
WATER

NO. OF NO. OF

FI RES/ HOSES/ WATER WATER TI ME/ WATER/ 4 HOUR
CLASS FI RE L/s FIRE mn CLASS L

36 2 13 6 27 288

EXTI NGUI SHERS

NO. OF PKP PKP AFFF AFFF COp COp
FI RES/ BOTTLES/ L/ CLASS BOTTLES/ L/ CLASS BOTTLES/ kg/
CLASS CLASS CLASS CLASS CLASS
25 12 98 25 98 25 170
Not es: Water is used at the design rate during an 0010

course fire.
Exti ngui sher sizes are 8.2 kg, 9.5 L, 6.8 kg for

PKP, AFFF, and COp respectively.

AFFF indicated is based on 56.6 g of 40 percent
concentrate in 9.5 L of water

Exti ngui shers are used at the design rate during an
0011 course fire.

PKP extingui shers will use 40 COp charges per cl ass.

Though water is used for firefighting, extinguishers
are the primary nethod for fighting fires on
submari nes.

72



M L- HDBK- 1027/ 1B

Tabl e 2 (Conti nued)
21Cl12 and 21C12A Structures

TOTAL UTI LI TIES

DAI LY VEEKLY MONTHLY
Pr opane 305 cu. m 1525 cu. m 6098 cu. m
Wat er 81 864 L 272 880 L 682 200 L
AFFF 14 L 68 L 212 L
Concentrate
(100%
PKP 98 kg 588 kg 2354 kg
COp 511 kg 2384 kg 7661 kg

Notes: 1. Daily rates assunme three 4-hour classes in the

trainer a day.

2. Wekly rates for water assune (10)-0010 and five
-0011 classes a week; for extinguishers, assune five
-0010 and (10)-0011 cl asses a week.

3. Monthly rates assune (25) 0010 and (25) 0011 cl asses.

4. AFFF Concentrate (100 percent) is 20 percent AFFF, 80
percent water.

Caution: Any extinguisher |ocated inside the
trai ning conpartnment nust be shielded fromfires.
If it were exposed to the radiant heat, pressure
i nside the extinguisher could build to unsafe

| evel s.

3.12. 4.3 Ventilation for 21Cl12 and 21Cl12A Structures.
Ventilation for the 21C1l2 and 21Cl12A structures shoul d conform
to the followng criteria:
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a) The design ventilation for the 21Cl12 and 21C12A
shoul d be based on the sinultaneous operation of all three
fireplaces or 34 456 L/s "air out."

b) The training conpartnent should have a 330.2 nm
di aneter ventilation duct which should be used for training
purposes. This duct should run above the main wal kway and
termnate wwth a cap above the ceiling in staging area 1. The
ot her end should lead to the fan room above staging area 2.
There should be a bul khead fl apper at both staging area wall
penetrations. A 200 mm branch |eading to the fire area should
be fitted with a 200 mm fenal e bl ower adapter to allow the
trainees to connect a Red Devil blower. The blower should be
used to aid in evacuating snoke fromthe space during the
traini ng exercise. Bul khead fl appers and bl ower adapter should
be provided by the device contractor. The horizontal run and
the el bow in staging area 2 should have access panels for
cl eanout. Device contractor should provide the Red Devil bl ower
and adapter.

c) In the fan room the trainee vent duct should
connect to the main conpartnent exhaust systemthrough a
not ori zed danper and a manual danper. During a training
scenari o when the trainee secures the nockup conpart nent
ventilation, the notor danper should close automatically,
stopping the flow of snoke into the branch duct. Note the
actual conpartnent ventilation should be unaffected. The fan
shoul d run continuously. Wen the trainee attaches the Red
Devil blower to the branch duct and reactivates the trainer
ventilation, the notor danper should reopen, discharging into
t he mai n exhaust duct.

d) The main ventilation systemfor the fireplace
conpartment shoul d have intakes above the ceiling |level at the
bil ge and hull fireplaces, above the entrance to the energency
corridor at the ceiling level at the bilge and hull fireplaces,
above the entrance to the energency corridor at the ceiling
| evel, and at the roof |evel above the energency corridor door
| eading to staging area 2. Each of the intake ducts should have
manual danpers for volune control. The main ventilation system
shoul d be provided with a floating point danper in the main
exhaust duct run serving the fireplace conpartnent.
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e) The main ventilation system duct work shoul d be
oversi zed as foll ows:

(1) The main duct run should be sized for 100
percent of the fireplace conpartnent ventilation.

(2) The intake and ductwork for each of the two
fireplaces, bilge and hull, should be sized for 100 percent of
the fireplace conpartnent ventilation. The manual danper for

each of the two intakes should be set to exhaust 826 n?/nin) at
316 degrees C of exhaust gases.

(3) The intakes and ductwork for the roof |evel
and energency corridor exhaust point should each be sized for 25
percent of the fireplace conpartnents ventilation. The manual
danper for each of the two intakes should be set to exhaust

207 n?/nin) at 316 degrees C of exhaust gases.

(4) Ventilation exhaust equi pnment and systens
shoul d be designed and sel ected for continuous operation at
399 degrees C.

3.12. 4.4 Air Conditioning and Heating. The electronic

equi pnent in the instructor's station is expected to add 11 237
Wto the air conditioning |load. This can be broken down into
6629 Win the operator station and 4608 Win the electrical
room Design for five people in the instructor's station roons.
One staging area should be heated during the unoccupied tines.
The stagi ng area should be designated as a hose drying area
where wet hoses can be stored until the next training session.

3.12.4.5 Cooling Spray. Cooling spray nozzles should be

| ocat ed above the grating ceiling ainmed to direct water on the
nockups. The single water supply pipe leading to the nozzles
shoul d have a notorized valve with a manual bypass controll ed
fromthe DIC. The cooling will be activated between exercises
whenever the training conpartnent beconmes too hot. The cooling
system shoul d not be part of the training scenario. Each

cool ing spray nozzle should have a constant dripping of water to
cool compartnent walls. Refer to par. 3.8.3.
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3.12.4.6 Breathing Air. Two types of breathing apparatus are
used in the 21Cl2 and 21C12A structures, the OBA and EAB
devices. The OBA canisters for this structure should be racked
in accordance with Appendix G Figure G5. There should be two
such racks in each staging area for a ready storage of 44 OBA
cani sters per team The OBA headpi ece should be stored in

| ockers constructed in accordance with Appendix G Figure G7.
There should be 10 OBA | ockers in each staging area. The EAB
outl et housings should be constructed in accordance with Mare

| sl and Dwgs. 612-1889964A1 and 612- 1889964A2, see Appendi x G
Figure G 11. Housings should have doors. There should be eight
EAB outl et housings, four in the fireplace conpartnment, two in
t he emergency corridor, and one in each of two staging areas.

Caution: Care nust be taken during design and
construction of the breathing air systemto elimnate
any possibility of the air in the EAB systemrising in
tenperature such that it would be hazardous to health
The EAB system pi ping should not be routed in the
fireplace conpartnent.

a) Store EAB head gear in a cabinet in accordance
with Appendix G Figure G6. Two cabinets nust be |located in
each staging area and two cabinets nust be |ocated in the
fireplace conpartnent.

b) The EAB system nust be in accordance with the
schemati ¢ shown on LANTDI V Sketch No. SK-M 43-86. The EAB
system nust be a 689 kPa system Naval Facilities CQuide
Specification (NFGS) 15484, Medical Gas and Vacuum Systens, on
nonf | ammabl e nedi cal gas systens can be used; however, nodify
the guide specification to suit requirenments of this 21Cl2 and
21Cl12A criteria.

c) The EAB system should neet: (1) Fed. Spec.
BB- A- 1034, Source Il and (2) 29 CFR 1910, OSHA Safety and Heal th

Standards for General Industry Grade D breathing air
requirenents. Delete reference to Table Il. The EAB conpressor
should be an oil-free, breathing air conpressor: single-stage,
positive displacenent, non-pulsating, and liquid ring type, Nash
Engi neeri ng Conpany, Mdel OC-5C or equal. To neet breathing
requi renents, the EAB system may require use of a refrigerated
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air dryer and a high purity air filter/cleaner. Fresh air
intake to the EAB conpressor should be | ocated away from any
potential air contam nation sources.

d) Ar sanples taken fromthe conpl eted system shoul d
be tested and approved in accordance with: (1) Fed. Spec.
BB- A- 1034, Source Il and (2) 29 CFR 1910 Grade D breathing air
requi renments prior to system acceptance and tw ce per year. The
EAB systemis not required to be certified per Naval Materi al
Command ( NAVMAT) P-9290, System Certification Procedures and
Criteria Manual for Deep Subnergency System

3.12.5 El ectri cal

3.12.5.1 Power. The power requirenent for the device should be
35.5 kVA. It should be 120/208 Vac, three-phase, 60 cycle and
include 21.4 kVA in the burner roomand 14.1 kVA in the
instructor's station.

There should be two heavy duty type electrical outlets
in the training conpartnent |ocated on the edge of the main
wal kway. One outlet should be 480-Vac, three-phase, 60 cycle
and the other should be 120-Vac, single-phase service.

3.12.5.2 Lighting. The 21Cl12 and 21Cl12A structures parking | ot
and grounds should be lighted for nighttine operation. The
training conpartment should be lighted for maintenance from
underneath the grating.

Emer gency egress corridors should be lighted with | ow
wal | fixtures |located to be shielded fromthe fires. Locate
swi tches on both sides of energency exit doors. These lights
shoul d only be used for mai ntenance purposes so that the lights
should not interfere with training.

The device contractor should provide training
conpartment |lighting which is renotely controlled fromthe
instructor's station.

3.12.6 Propane Alarm System The firefighting training
facility should have a 24-hour propane detection systemin the
trainers. The detection system should be provided by the device
contractor and nonitored by device conputers.
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The facility contractor is required to interface with
the detection systemvia a DIC and an alarm system The
facility contractor should provide the foll ow ng:

a) A DICfor the trainer, refer to par. 2.5.3.2.

b) An alarmsystemw th audi bl e al arns, warni ng
lights (backlighted signs), and manual pull stations.

The al arm system should be wired to the DIC and shoul d
consist of the followng: (See Appendix G Figure G 17 for the
al arm system schematic.)

3.12.6.1 Central Control Panel. Provide a central control

panel at the quarterdeck or 24-hour duty station. The panel
should be wired to the DIC, should be UL listed, and shoul d have
indicating lights indicating the source of alarmfromthe DTC,
auxiliary control stations, and manual pull stations.

a) Provide manual control on the central control
panel for actuating and deenergizing the audible alarnms and
war ni ng si gns.

b) The DTC shoul d be capabl e of energizing and
deenergi zing the al arm system

c) The central control panel with the appropriate
| abel should contain connections for future propane to the fire
depart nent.

d) A propane alarmcondition can be actuated by the
DTC, manual pull stations, central control panel, or auxiliary
control stations. The alarmcondition can be deenergized only
by the DIC, central control panel, or auxiliary control
stations. Audible alarns can be deenergized only by auxiliary
control stations.

e) In the event of an alarmcondition, appropriate
war ni ng signs, audible alarnms, and the DTC shoul d be al arned by
the central control panel

3.12. 6.2 Audible Alarns. Provide audible alarns at the
foll ow ng | ocations:
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a) Cassroons and offices

b) Locker roons and restroons

c) Storage roons

d) Staging and training areas

e) (Quarterdeck or 24-hour duty station
f) Min corridors and vesti bul es

g) Mechanical and fan roons

h) Propane storage areas

3.12.6.3 Propane Warning Signs. Provide separate propane
war ni ng signs at the follow ng | ocations:

a) Front entrance

b) Loadi ng dock

c) Quarterdeck or 24-hour duty station

d) Instructor and operator station

e) Propane storage area
War ni ng signs shoul d be the backlighted type and should fl ash
when there is an alarmcondition. Propane warning signs should
state "DANCGER - PROPANE ALERT.™
3.12.7 Manual Pull Stations. Provide separate manual pul

stations which actuate an alarmcondition at the foll ow ng
| ocati ons:

a) Qutside propane tank storage area
b) Mechani cal roons

3.12. 8 Auxiliary Control Stations. Provide auxiliary control
stations which consist of manual pull stations. Auxiliary
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control stations should be capabl e of deenergizing the audible
alarms. Provide auxiliary control stations at the foll ow ng
| ocati ons:

a) Instructor and operator station

b) Quarterdeck or 24-hour duty station

3.12.9 | ntercom System Provide an intercomsystemto
i ncl ude the foll ow ng:

a) Audible alarns should override the intercom system
until the alarnms have been secured. Wen audible al arns have
been secured, the intercom system should be operable. Intercons
shoul d not be provided in fireplace conpartnents, crawl space,
and burner roons.

b) The intercom system shoul d have public
announcenent capability wth speakers located in all roons of
the facility, except as noted above.

3.13 19F1A and 19F1B Structures

3.13.1 Ceneral. The 19F1A and 19F1B structures shoul d be
used to train in the Advanced Shipboard Firefighting Team

Eval uation Course, J-425-0424. The structure is designed to
train an 0424 class of 30 students and can train two classes or
60 students each week operating a single shift.

3.13.2 Architectural. Floor plans for the 19F1A and 19F1B
structures are in Appendi x B.

3.13.2.1 Layout. The 19F1A and 19F1B structures contain eight
trai ning quadrants on two floors accessible by a centrally

| ocated corridor. Staging should be done on the upper |evel.
The structure, including the corridor, should be divided in half
by a snoke tight wall allow ng for separate and i ndependent
training to proceed sinmultaneously. To better control the
products of conbustion, the second floor crawl space floor
shoul d al so be snoke tight. Corridor walls and the escape trunk
encl osure should be continuous fromthe crawl space floor to the
concrete ceiling over the training conpartnment. Provide
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ventilation openings at the base of these corridor enclosures on
three walls. Personnel access to the space bel ow the corridor
fl oor should be by renoving a grating section.

Except for the aforenentioned walls, the crawl spaces
shoul d remain open and clear. Partition walls should stop at
the training floor. Gating should be used exclusively for the
training floors in the 19F1A structure.

3.13.2.2 Ceilings. A steel barrier or false ceiling should be
provided in Conpartnents 1 and 2 bel ow the second fl oor craw
space to facilitate buildup of residual heat so the room stays
hot during the whol e exercise. The ceiling shields the craw
space floor above fromdirect radiant heat, keeping it cooler.

A cl earance of approxi mately 310 nm shoul d be mai nt ai ned between
the barrier and the walls.

3.13.2.3 Doors and Hatches. The door type should be as shown
on the floor plan. Exterior doors on the first and second
training levels are for energency use only. Their |ocation my
be shifted to accommodate structural requirenments. Holl ow netal
doors shoul d be used for non-training doors for identification
purposes. During search and identification classes, the trai nee
shoul d be instructed to use only watertight doors.

a) Access to the first floor fromthe second fl oor
shoul d be through a horizontal |arge hatch. These hatches are
to be |l ocated between floors instead of on the roof because the
roof location would require the roof to be 2438 mMmm w der. Al so
the hatch will get hotter |ocated between floors which is a plus
for training.

b) The heat shield for the Ellison door is a definite
requi renent, however, the shield restricts access to Conpart nent
1 fromthe escape trunk. For trainee safety, the bilge fire
will be programmed to be off, or in the low fire position, in
that corner during escape trunk training so the trainees can
wal k in that area of the fireplace.

3.13.2.4 Fireplaces. Exact dinensions of burn areas are given
in Table 3 increnentally by conpartnent.
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Table 3
19F1A and 19F1B Structures Figures

COVPARTIVENT TYPE Sl ZE
Conmpartnent 1 Bilge Fire 2 rectangul ar areas
5791 by 5791 mm 1524 by 3658 mm
610 by 1524 mm
Q1 Spray 610 by 1524 mm above bil ge
Conmpartnment 2 Bilge Fire 2 rectangul ar areas

5791 by 5791 nm

Conpart nent 3
4572 by 5486 mm

Conpartnent 4
4572 by 5486 mm

Conpartnent 5
4572 by 5791 mm

Trash Can

Conpartnent 6
4572 by 5791 mm

hstruction

Cl ot hes Dryer

El ectri cal Panel

Obstruction -
Laundry Tabl e

Deep Fat/ Stack
Wre Bundl e
(Cabl e Raceway)

Radar Di spl ay
Consol e

Escape Trunk
(No exit)

Weapons Fire
Encl osure

St orage Room
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1524 by 3048 mm
1524 by 3048 mm
914 by 1829 nmm (914 nm H)

1981 nm H by 1372 nm W by
1016 nm D

305 by 1219 nm (Note 1)

762 mm by 1524 mm
(762 mm H)

610 by 1524 mm (Note 1)

3048 by 457 mm (Note 1)

610 by 914 mm

1829 by 1829 mm

1524 by 1524 mm

2134 mm by 2134 nmm by
2438 mMm H

2134 mm by 2134 nm by
2438 mm H
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Tabl e 3 (Conti nued)
Di mensi ons of Burn Areas for 19F1A and 19F1B Structures Figures

COMPARTMENT TYPE SI ZE
Conpartnment 7 Mattress Fire 2134 by 1067 mm
4572 by 5486 mm
Locker Fire 914 by 1067 mm
"Dummy" Mattress 2134 by 1067 mm
Mockup
Conpartnent 8 Mot or Gener at or 914 mm of f each wal |
4572 by 5486 mm 914 by 1219 mm
Vent Duct 3658 by 610 nm (Note 1)

Notes: 1. No hole in floor is required for these fireplaces.

2. Dinensions for fireplace conpartnent sizes should be
cl ear dinensions. Wen conpartnents have refractory
coatings and steel plate liners on walls, the inside
cl ear dinmension should be fromliner to |iner.

3. Facility to provide fireplace steel gratings.
NAWCTSD wi || supply draw ngs and cost estimate to
the facility architect during design phase.

3.13.2.5 Encl osures

a) The enclosure in Conpartnent 4 is designed to
conplicate the training associated with the cable raceway fire.
The encl osure should be 2134 nm by 2134 mm and shoul d have 2600
mm high steel walls, a grating floor, a wire nmesh door, and no
ceiling. The raceway fireplace should be | ocated 2150 mm above
the floor and should be installed by the device contractor who
shoul d cut the necessary holes in the steel walls.
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b) There are two enclosures in Conpartnment 6. One
encl oses the storage roomfireplace and the other is the weapons
encl osure. The storage room should be 2150 mm by 2150 mm
Wal | s and the door should be steel frame with heavy chain |ink
fence fabric sides. Walls should be 2438 mm high. No ceiling
shoul d be provided. The floor should be a standard fireplace
fl oor which nmeans it should be open until the device is
installed. Provide a chain inside the door to prevent entry
until the floor is installed. The 2134 nm by 2134 mm weapons
encl osure should be 2438 nm high steel in front and adjacent to
the storage room No ceiling. Provide a watertight door. The
fl oor should have a fireplace floor perineter, however, a
tenporary grating floor with associated tenporary supporting
structure should be provided. The weapons fireplace or fire
encl osure should be installed sonetine in the future, therefore,
a tenporary floor is nore appropriate than a drained entry.

3.13.2.6 Instructor's Station. The instructor's station should
conformto the followng criteria:

a) The instructor's station should have two personnel
doors and two wi ndows with di mensi ons of 2438 mm by 762 nm

b) The instructor's station and el ectrical room bel ow
it should be 3048 nm w de and air conditioned. Contractors
shoul d be cautioned to seal wall penetrations airtight. Note
t hat ot her mai ntenance areas should be ventilated only.

c) Provide a 1550 mm di aneter circul ar stairway
between the two floors. The stairway provides secondary access,
is circular to save space, and is too narrow for equi pnent
passage. The transferring of equipnment can be acconplished by
exterior doors and stairs.

3.13.2.7 M scellaneous. The followi ng are additional
architectural criteria pertaining to 19F1A structures:

a) Local OBA cabinets should not be used in the 19F1A
structure. The OBA' s should be stored in the repair | ockers.

b) An escape trunk should be provided in Conpartnent
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c) The inclined | adder | eading to Conpartnments 1 and
2, and 3 and 4 descends greater than 4300 mm however, no
internediate landing is required. The inclined | adder should be
slip resistant.

d) The Foam Reel Station (FR) and Hal on systens
bet ween Conpartnents 1 and 2 should be protected fromthe fire
by 1200 mm hi gh heat shields. Heat shields should be
constructed of pipe and sheet netal and be sized so radi ant heat
fromthe fire cannot reach the firefighting equipnent.

3.13.3 Mechani ca

3.13.3.1 Use Rate. The 19F1A and 19F1B structures are desi gned
to house 13 distinct fireplaces to instruct a one-day course for
two ship's teanms of up to 24 nenbers per team The ship's teans
are organi zed inport duty section fire parties, repair parties,
rescue and assistance details and at-sea fire parties (average
team size is 18). Each team should be assigned a building half
for training. Each side of the building should have three

trai ning exercises per hour. Each team should fight a m nimum
of five fires with a sixth fire as the graded exercise for the
course. The graded exercise for the team should be on the
opposite building half fromwhich the teamtrained. A typical
schedul e shoul d consist of three classes (A B, C per week, 108
trai nees per week or 5,400 trainees per year.

3.13.3.2 Firefighting Agents. The first and second training
fl oors should have HS1 type hose stations while HS2 hose
stations should be installed on the roof staging area. |In

addi tion, one foam hose station (FS) and one FR type hose
station for foam should be installed on the roof staging area.
The FS by the escape trunk should supply foamto the FR in

Conmpartnent 2 and to the FR on the roof. Provide six 6.81 kg COp
cylinders, four 13.6 kg PKP cylinders and one 9.08 kg PKP
cylinder. These cylinders should be provided by the facility
contractor and |ocated and installed by station personnel.

Hal on 1301 (device contractor installed) should be sinmulated in
Conmpartnent 1 and a foamreel FR should be provided in
Compartnent 2. Foam shoul d be used throughout the structure
fromhose reels and 18.95 L cans.
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Provide a 40 mmfire water line to the deep fat fryer
fireplace and termnate it wwth a gl obe val ve bel ow fl oor
grating. The water should be used for APC extingui shing agent
si mul ati on.

For propane usage, agent usage, and total utilities,
see Table 4.

Table 4
19F1A and 19F1B Structures
FI RE NO. OF
CLASS TI ME FI RES
A Wednesday AM 12 fires
PM 12 fires
B Thur sday AM 12 fires
PM 12 fires
C Fri day AM 12 fires
PM 12 fires

PROPANE USACE

NO. OF TOTAL

FI RES/ PROPANE PROPANE/
CLASS GRrOUP PROPANE USE PER GROUP
OF (15 MEN) DEMAND FI RE FOR 2 DAYS
FIRES 2 DAYS FI RE TYPE L/s L
A 3 Trash Can 4,75 425 1274
3 Mattress/Locker 19.5 849 2547
3 St eam d ot hes
Dryer 4.75 425 1275
3 St or age
Conpart nment 19.5 849 2547
3 Vent Duct 4.75 425 1274
B 4 Bil ge/ Q|
Spray (Note 1) 66 9905 39 620
4 Bilge (Note 2) 83 12 395 49 582
3 Deep Fat Fryer/
Fryer Hood 19.5 849 2547
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Tabl e 4 (Conti nued)

19F1A and 19F1B Structures

PROPANE USAGE ( Conti nued)

NO. OF TOTAL
FI RES/ PROPANE  PROPANE/
CLASS GROUP PROPANE USE PER  GROUP
OF (15 MEN) DEMAND FI RE FOR 2 DAYS
FIRES 2 DAYS FI RE TYPE L/s L
C 1 El ectrical Panel 2.4 212 212
1 Mot or Generator 4.75 425 425
1 Radar D spl ay 4.75 425 425
1 Cabl e Raceway 4.75 425 425
Alternate 6 A B, or C 849-12 395 56 600
36 fires/group 158 763 L/
gr oup
580 L/
gr oup
Notes: 1. Conpartnent 1.

2. Conpartnent 2.

3. There should be 12 fires per group, 24 fires per
class, 72 fires per week.

4. Propane denmand is based on a gas pressure at the
burner of 7 kPa except for bilge fires which are
based on 14 kPa.

5. The design propane demand for the structure is
66 + 83 + 9 = 158 L/s.

AGENT USAGE
CLASS NO. OF NO. OF AFFF  PKP Cc2
OF FI RES/ HOSES WATER 6% FIRE FIRE TI ME
FI RE GROUP 40 mMm L/s L/s kg mn
A 15 2 4.4 3-5
B 8 1 95 5-9 8-10
C 4 (2)7 kg

Bottl es
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Tabl e 4 (Conti nued)
19F1A and 19F1B Structures

AGENT USACE (Conti nued)

CLASS NO. OF NO. OF AFFF PKP co2

OF FI RES/ HOSES WATER 6% FIRE FIRE TI ME
FI RE GROUP 40 mm L/s L/s kg mn
Deep Fat 3 1 4.4 9 3-5
Alternate 6 1 95 9

Notes: 1. Bilge fires should be fought sonetinmes using AFFF
and portable PKP bottles.
2. The design water demand for the structure is
4.4 + 4.4 + 6, or 15 L/s.

TOTAL UTI LI TIES

DAY 3/ WEEKLY MONTHLY
Pr opane 311 300 L 622 600 L 9096 L
Wat er 166 760 L 333 520 L 1 334 080 L
AFFF Concentrate 3032 L 6064 L 24 256 L
(100%
PKP 227 kg 454 kg 1816 kg
COp 114 kg 227 kg 908 kg

Notes: 1. The water category includes the water portion of

AFFF (94 percent water, 6 percent AFFF for design).

2. 67 percent of water usage occurs on Tuesday and
Thur sday.

3. Values listed equal two tinmes the group rates for
"19F1A Propane Usage" and "19F1A Agent Usage."

4. The nonthly consunption equals four tinmes the weekly
val ues.

3.13.3.3 Ventilation

a) There should be an exhaust duct |eading from each
conpartment with a separately operated notorized floating point
danper. These ducts should termnate at the concrete ceiling
and not penetrate the ceiling liner. These ducts should cone
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t oget her above the roof staging area and |lead to the exhaust fan
system The collection duct can be as nuch as 2438 mm w de and
t he bottom should be no closer than 2134 nmto the staging
floor.

b) The design capacity of exhaust fans should be
based on the simultaneous operation of conpartnments or 46 256
L/s "air out." For ventilation air per conpartnent, see Table
5.

c) The anticipated control is by device conputer and
is as follows: Wen a fire is initiated, the building exhaust
system should control fromflushing to full design ventilation
The danper for the functioning conpartment should open to a ful
design ventilation position. Danpers in nonfunctioning
conpartments should remain in their m nimumfl ushing position.

d) Al though snoke should not be admitted directly
into corridors, roof entryways should have an exhaust duct to
capture any stray snoke. The duct should discharge into the
mai n exhaust duct through a manual danper.

3.13.3.4 Air Conditioning. Electronic equipnent in the
instructor's station is expected to add 5274 Wto the air
conditioning |oad. Normal occupancy shoul d be ei ght people.
The el ectronic room below the instructor's station has an air
conditioning | oad of 9816 Wdue to equi pnment. | ndividual
thernostatic control of each area is required.

3.13. 4 Electrical. The power for the device should be 75
kVA. Provide 120/208-Vac, three-phase service. Provide four
lights for each training conpartnent sw tched by conpartnent.
Locate a switch for each conpartnent by the cl osest crawl space
door and anot her outside by the enmergency door. These |ight
fixtures should be provided to Iight the training conpartnment by
shining up. There should be six lighting circuits per craw
space.
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Table 5
19F1A and 19F1B Ventilation Air
PROPANE VENTI LATI ON
DEMAND AlR QUT AT
COVPARTVENT L/s 316 degrees C L/s
1 66 11 942
2 83 14 774
3 5 2171
4 9 4342
5 5 2171
6 9 4342
7 9 4342
8 5 2171

Notes: 1. The design ventilation is the sum of conpartnents or
46 256 L/s "air out." The m ninmum fl ushing
ventilation should be as Ilow as the fans can turn
down but never lower than 3776 L/s "air in."

2. Fan static pressure should be determ ned by bringing
10 degrees C air through the I ouvers and exhausti ng
315.5 degrees C through the exhaust system

3.14 19F3 and 19F3B Structures

3.14.1 General. The 19F3 and 19F3B structures should be used
to train the General Shipboard Firefighting Training Course,
J-495-0412. The structure is designed to train an 0412 cl ass of
108 students and can train three classes or 324 students each
week operating a single shift. Approximtely 15,500 students
can be trained in a year.

a) The location of the four buildings of the 19F3 and
19F3B trainers are flexible; however, consideration should be
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given to clustering themaround the instructor's station | ocated
in the bilge fire building, to mnimze control wring | engths.
No building should be further than 18 mhorizontally fromthe
instructor's station.

b) Line of sight is not a requirenent between the
instructor's station and pit fire buildings.

3.14.2 Architectural. Floor plans for the 19F3 and 19F3B
structures are in Appendix C. The 19F3 and 19F3B devi ces are
housed in four structures: the bilge fire building,
gal | ey/ berthing building, and two pit fire buildings.

3.14.2.1 Bilge Fire Building (19F3 and 19F3B). The bilge fire
bui | di ng shoul d have interior dinmensions of 9144 nm by 9144 mm
with a ceiling height of 4600 nm This area should house a
general i zed nockup of a shipboard engi neering space to provide
realismwhile exposing students to a major Class "B" bilge fire.
St agi ng shoul d be on the roof and at one ground | evel entrance.
One topside entrance should include a dogged watertight door
built into a vestibule, leading to an inclined | adder. Provide
reinforcing of the landing to prevent swayi ng when six students
with fire hoses are descending. The |adder should have a 1550
mm | ong | anding m dway down its length. At bilge area 1, the

di mrension fromthe corner to the shield should be 3124 mm cl ear.
At bilge area 2, the dinension fromthe corner to the escape
truck liner should be 7163 nmm cl ear.

a) The bilge fire building should have a second
topsi de entrance by way of a watertight hatch and energency
escape trunk

b) A ground level entry with staging area shoul d be
| ocat ed under the vertical |ladder in the bilge fire building.
The staging area should include a 4572 mm by 4572 nm OBA | ocker
with a ground level entry. The design of the OBA | ocker shoul d
be simlar to a repair |ocker.

c) A 1219 mm wi de wal kway shoul d be provi ded around
the exterior of the building to allow for energency egress and
to allow exterior viewing of the training scenario. Two sets of
stairs should provide access to the roof.
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d) A netal false ceiling should be provided in the Bl
building to facilitate the buildup of residual heat so the room
stays hot during the whol e exercise.

e) The perineter danpers on the Bl building should be
609. 6 mm hi gh.

3.14.2.2 @lley/Berthing Fire Building. The galley berthing
bui | di ng shoul d have interior dinmensions of 9144 nm by 9144 mm
and a ceiling height of 3048 mm It should be divided in half
with one half having nockups to represent a berthing space and
havi ng a weapons fire enclosure. The other half should contain
a deep fat fryer fire, a cable raceway fire, and an el ectrica
panel fire. Staging and access to the structure should be from
staging area at same |level as training floor through watertight
doors.

a) Provide a 40 mm process water line to the deep fat
fryer fireplace and termnate it in a gl obe val ve under trainer
floor. This water |ine should be used for APC extingui shing
agent sinul ation.

b) A 1219 mm wi de wal kway shoul d be provi ded around
the exterior of the structure for energency egress and view ng.

3.14.2.3 Pit Fire Building. The pit fire building should be
9449 mm by 7620 nm and contain a 4572 mm by 4572 mmfireplace to
teach basic firefighting techniques. The ceiling should be

9144 mm above the training floor. A staging area should be
provi ded so the students enter the structure through a 6096 nmm
w de by 3658 mm high opening in the wall. No door is required.

a) The floor around the fireplace should be steel
plate wwth a non-slip surface. The floor should slope to the
fireplace so agents are channeled to the crawl space. The rear
perineter plate should be 610 M wi de. There is no training
requi renment for the decking on either side or to the rear of the
B3 or B4 buil di ng.

b) Colums used to support the fireplace perineter
shoul d be | ocated at each corner, one on each side in the center
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and two in the front and back on 1524 nm centers. A verti cal
barrier should be provided around the perineter of the fireplace
to prevent water fromgetting beyond the perineter.

c) Students wll walk on the fireplace grating but
this grating nust be provided by the device contractor al ong
wi th the weapon nockup ranp. Wen a device contractor supplied
weapon nockup is indicated it nust be stored inside the
bui | di ng.

3.14.2.4 Doors. Doors leading to the fire areas of the 19F3
and 19F3B structures nust be quick-acting watertight doors.
Doors leading to non-fire areas nmust be hollow netal doors. In
the gall ey/berthing building, the door between Conpartnents 1
and 2 nust be watertight.

3.14.2.5 Fireplaces. Dinensions of specific fireplace
| ocations are listed in Table 6.

3.14.2.6 Instructor's Station. An instructor's station should
be | ocated on the roof of the bilge fire building and should
control the 19F3 buildings. The instructor's station should be
3658 mm by 7315 mm Directly below the instructor's station
shoul d be an air conditioned electrical space. Wndow

di mensi ons should be 2591 mMm with the bottom 1219 mm above the
fl oor.

3.14. 3 Mechani ca
3.14.3.1 Use Rates

a) The 19F3 and 19F3B structures are designed to
house eight distinct fireplaces to instruct a 2-day course for a
cl ass of 108 trainees. The afternoon of the first day, the
class is split into two groups of 54 students each. Each group
goes to a deck fire building, B3 or B4, where group is further
divided into two groups of 27. First group is divided into four
hose teans. All four hose teans fight the fire at one tine.
The second group of 27 is given |lectures. Each group wll
receive a "dropped weapon" fire denonstration at the end of
their deck fires. Once fires and denonstrations are conpl eted
for each group, the two groups on each building should rotate
and repeat |ectures and fires.
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Table 6
D mensions for 19F3 and 19F3B Structures Fireplace Locations

Bilge fire building Bl
2 rectangul ar areas: 2134 x 2438 mm 1219 x 5182 mm

3 rectangul ar areas: 1524 x 2438 mm 1524 x 2438 mm
2743 x 1524 mm

Obstructi ons: 610 x 3048 nm x 2438 mm H
3048 x 2743 mm x 1829 mm H

Pit fire building, B3: 4572 x 4572 mm

Pit fire building weapon, B4: 4572 x 4572 mm

Gal | ey/ berthing building, B2 2134 x 2134 mm x 2438 mm H

Mattress/ | ocker fire 3048 x 1067 mm

Dummy mattress nockup 2134 x 1067 mm
Mattress/ | ocker nockup 4572 x 1067 mm

Deep fat/stack hood 610 x 1524 mm (Note 1)

El ectrical panel 3048 x 1219 mm (Note 1)
Cabl eway 3048 x 914 x 2438 mm AFF

(Note 1)

Notes: 1. No hole in floor is required for this firepl ace.

2. Dinensions for fireplace conpartnent sizes nust be
cl ear di mensions. Wen conpartnents have refractory
coatings and steel plate liners on walls, the inside
cl ear dinmension nust be fromliner to liner.

3. Facility to provide fireplace steel gratings. NAWTSD
will supply drawi ngs and cost estimate to the facility
architect during design phase. For Buildings B-3 and
B-4, facility to provide fireplace steel grating
supports. NAWCTSD wi || supply draw ngs and cost
estimate to the facility architect during design
phase.
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b) The second day the class is divided into two
groups of 54 students each. Each group then goes to either the
Bl or B2 structure. In the Bl building, the group is divided
into two groups of 27 students. One group goes to the top |evel
of Bl and one group goes to the bottomlevel of BlL. The top
group perforns a vertical entry into the space and attacks the
oil spray-bilge fire. The |ower group should attack the prop
shaft bilge fire alternately with the top | evel group. Wen
both | evel s have conpleted fires, groups alternate fromthe top
to the bottomand bottomto the top and repeat. In the B2
buil ding, the group of 54 is also split into two groups of 27
each. The first group of 27 is then split into two groups and
each attacks the mattress and netal storage |ocker fires
together fromtwo separate entrances until each nenber has
fought a Class "Al pha" fire as a nozzleman. The second group of
27 fights the electrical panel and the wire bundle fires until
each nenber has extinguished a Class "Charlie" fire. The second
group should al so watch a denonstration on the deep fat fryer
and stack hood fire. Once both groups are finished with their
first part of B2, they should alternate with the other group
until students have conpl eted B2.

Until conpletion of each building, the group from Bl
should go to B2 and the B2 group should go to Bl until students
have conpl eted both buil di ngs.

For propane usage, agent usage and total wutilities,
see Table 7.

3.14.3.2 Ventilation. (See Table 8). Provide an exhaust
outl et above each bilge area and in each conpartnent. Ducts
fromone fireplace should not run horizontally through the
conpartment of another fireplace. The design capacity of
exhaust fans for the Bl, B2, B3, and B4 buil dings should be
equal to the maximum building ventilation L/s "air out."

3.14.3.3 Air Conditioning. Electronic equipnent in the
instructor's station is expected to add 7800 Wto the air
conditioning | oad. Normal occupancy should be six people. The
el ectrical roombelow the instructor's station has an air
conditioning |load of 7102 Wdue to equi pnment. | ndividual
thernostatic control is required for each area.
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Table 7
19F3 and 19F3B Structures

CLASS SCHEDULE

MON TUE WED THU FRI
BUI LDI NG AM PM AM PM AM PM AM PM AM PM
Bl X Y Z
B2 X Y Z MAI NTENANCE
B3 X Y Z
2/ 2/ 2/
B4 X X Y Y Z Z
Notes: 1. Day 1 AM d assrooml ecture
2. Day 2 PM Denonstrations
3. Three classes: X Y, Z
PROPANE USAGE
CLASS NO OF PROPANE PROPANE TOTAL
OF FI RES/ DEMAND USE PER PROPANE/
BLDG FIRES CLASS FIRE TYPE L/s/mn FIRE/ L CLASS L
First Day PM
B3 B 30 Pit 186 16 725 501 759
B4 B 30 Pit 186 16 725 501 759
Second Day
Bl B 13 Bilge Area 1 79 9509 123 614
B 14 Bilge Area 2 187 10 584 148 207
B2 A 9 Mat t ress/
Locker 9 849 7641
B 9 Deep Fat Fryer/
Fryer Hood 9 849 7641
C 9 El ect. Panel 2 212 1924
C 9 Cabl e Raceway 5 425 3821
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Tabl e 7 (Conti nued)
19F3 and 19F3B Structures

PROPANE USAGE ( Conti nued)

CLASS NO. OF PROPANE PROPANE TOTAL
OF Fl RES/ DEMAND USE PER PROPANE/
BLDG FIRES CLASS FIRE TYPE L/s/nmin FIREL® CLASS L°

Second Day (Conti nued)

B3 or B4 D 12 Pi t / Weapon 186 16 725 200 704
Al ternate 9 A B, or C 89 10 584 95 258

144 fires/cl ass 715 000
Cl ass for
2 Days

43 639
Cl ass for
2 Days

Notes: 1. Propane demand is based on a gas pressure at the
burner of 6.89 kPa except for the bilge and pit
fires which are based on 13.78 kPa.

2. The design propane demand for each building is:
Bl 79 + 88 or 167 L/s
B2 9 + 9 or 18 L/s
B3 186 L/s
B4 186 L/s

3. The design propane demand for the four buildings
together is: 168 + 19 + 186 + 186 = 559 L/s
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Tabl e 7 (Conti nued)
19F3 and 19F3B Structures

AGENT USAGE
CLASS NO. OF NO OF AFFF PKP/  CO2/ WATER
OF FIRESS HOSES WATER 6% FIRE FIRE TIME
BLDG FIRE CLASS 40 mm L/s L/s kg kg mn
First Day PM
B3 B 30 51 8 3
B4 B 30 51 8 3
Second Day
B1 B 27 25 6 3
B 25 6 114 1
B2 A 9 51 6 3
B 9 25 6 3 3
C 9 7.5
C 9 7.5 -
63 B3 or
B4 D 12 51 8 1
Alternate 9 25 6 3
25 6 5 1

Notes: 1. PKP should be used in 9 of the 27 fires in the Bl

bui | di ng.

2. The design water demand for each building is:
Bl (6 +6) x 2 or 24 L/s
B2 6 x 2 + 6 or 18 L/s
B3 8 x 2 or 16 L/s
B4 8 x 2 or 16 L/s

3. The design water demand for the four buildings
t oget her is:
24 + 18 + 16 = 58 L/s

4. Bl should have nine fires/hour.

5. B2, B3, and B4 should have 15 fires/ hour.

6. In Bl each team (12 nmen) should approach a fire from
each of three entryways.

7. Bl fire heights 3048 to 3658 nm

8. B2 fire heights 3658 to 4572 mm
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Tabl e 7 (Conti nued)
19F3 and 19F3B Structures

Not es (Conti nued):

9. PKP and COp in B2 should conme from portable

extinguishers; 9 CO» charges for PKP bottles required
per cl ass.

10. Each cl ass should use 72 OBA canisters with each
cani ster being used three tines.

11. B3 should have foam provisions simlar to B4 so they
can be used interchangeably.

TOTAL UTI LI TIES

CLASS DAY 2 WEEKLY MONTHLY
Pr opane 1 584 800 L 4 754 400 L 69 584 L
WVt er 265 300 L 795 900 L 3 183 600 L
AFFF Concentrate 5738 L 4548 L 18 192 L
PKP 687 kg 545 kg 2179 kg
COp 64 kg 191 kg 763 kg

Notes: 1. The water category includes the water portion of the

AFFF (94 percent water, 6 percent AFFF for design).

2. 70 percent of the water usage for a class occurs on
the first day of class. However, since the
successi ve cl asses overlap, the design daily water
consunption equals the values for one 2-day cl ass.

3. The nonthly consunption equals four tinmes the weekly
val ues.

99



M L- HDBK- 1027/ 1B

Tabl e 8
19F3 and 19F3B Ventilation Ar

MAXI MUM
PROPANE VENTI LATI ON BUI LDI NG
BUI LDI NG DEMAND AlR QUT AT 315 VENTI LATI ON
COVPARTVENT L/s degrees C L/s AIR QUT L/s
B1 Area 1 79 14 113 63, 500
Area 2 88 15 859
B2 Area 1 9 4342 8685
Area 2 9 4342
Area 3 2 1086
B3 186 56 640 56 640
B4 186 56 640 56 640

Note: Fan static pressure should be determ ned by bringing
16 degrees C air through the I ouvers and exhausti ng

315 degrees C through the exhaust system

3.14. 4 El ectri cal

a)

Provi de 120/ 208 V,
the structures as foll ows:

B1 buil di ng
B2 buil di ng
B3 and B4 building 25 kVA each

b)

70 kVA
37.5 kVA

t hr ee- phase service to each of

Provide the follow ng spare conduits fromthe

instructor's station |ocated at the of building Bl to B2, B3,

and B4 buildings as foll ows:

B2 Bui |l di ng
B3 Bui | di ng
B4 Bui |l di ng
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The above conduits should be used only by the device
contractor for both power and control wiring. Power and control
Wi ring should be run in separate conduits.

3.15 19F3A and 19F3C Structures

3.15.1 General. The 19F3A and 19F3C structures will be used
to train the General Shipboard Firefighting Training Course,
J-495-0412; Advanced Shi pboard Firefighting Eval uati ng Course,
A- 495-0419; and Advanced Shipboard Firefighting Team Trai ni ng
Course, J-495-0424. The structure is designed to train in a
single shift an 0412 class of 60 students and can train up to
four classes or 240 students each week; an 0419 class of 30
students and can train up to one class or 30 students each week;
and an 0424 class of 30 students and can train up to two cl asses
or 60 students each week. Splitting the year evenly, this
trainer can teach 6000 students the general course and 1500
students the advanced team course annual ly.

3.15.2 Architectural. Floor plans for the 19F3A and 19F3C
structures are in Appendi x D.

3.15.2.1 Layout

a) The 19F3A and 19F3C structures are a single
bui I di ng which includes 19F1A and 19F1B type structures and 19F3
and 19F3B- B3 bui |l di ngs connected by a | arge covered staging
area. The respective portions of the 19F3A and 19F3C structures
shoul d duplicate the 19F1A, 19F1B, 19F3, and 19F3B- B3 buil di ngs
wi th the exceptions presented herein.

b) Conpartnents in the 19F1A and 19F1B portions of the
structure have been enlarged and firepl aces have been rel ocated
to accommpdate the | arger General Firefighting Course classes.
The 0412 students should stage at ground | evel and in adjacent
conpartnents on the second floor. Students should not travel
between floors during a training scenario. Trainees in the 0424
course should travel between floors and a | andi ng shoul d be
provided mdway in the inclined | adder |eading to Conpartnents 1
and 2. Doors leading fromfireplace conpartnments in the 19F1A
and 19F1B portions should be watertight. Those used by the
trai nees should be quick acting.
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c) The pit fire, B3, or B4 portion is the sane as for
the 19F3 and 19F3B structures.

d) A 4572 mm by 4572 mm | ocker with an exterior
access shoul d be provided for OBA storage and shoul d be desi gned
as a repair |ocker. Standard OBA cabinets should be provided in
the OBA | ocker. A wild hose denonstration area is required for
teaching in the 19F3A and 19F3C structures. \Were the climte
all ows year around training outside, the wild hose denonstration
area should be outside. Trainees would watch the denonstration
fromthe open sides of the staging area. |n severe weat her
| ocations, the wild hose area should be provided in an area
encl osed on three sides wth the trainee side open. Means with
unrestricted visibility should be provided to protect the
bl eacher fromthe hose water spray (a Plexiglas barrier neets
this requirenment). Refer to par. 2.4.2. Water should cone from
the HS2 hose station on the opposite side of the staging area.

e) Bleachers should be required in the 19F3A and
19F3C structures and shoul d be capable of seating 120 peopl e.

f) Denonstrations of portable extinguishers should be
conducted on the B3 side of the staging area.

g) The staging area should be constructed of concrete
or steel grating with appropriate floor drains. If bulk dry
storage is to be |located underneath the staging area, then a
wat er proof construction should be used. Subsurface storage
shoul d not be considered where there is a high water table or
where flooding is probable. At |east one-third of ventilation
air for pit fireplace exhaust fans should be supplied into
stagi ng ar ea.

h) The ventilation system should be manifol ded such
that Conmpartnments 1, 2, 5 and 6 are on a separate system served
by two equal sized exhaust fans. Conpartnents 3, 4, 7, and 8
shoul d be on a separate system served by one exhaust fan.

3.15.2.2 Doors and Hatches. Doors |eading from Conpartnents 1
and 2 to the staging area should be quick acting and watertight
with 180 degree swing. The door |eading to Conpartnent 2 should
be installed in a renovabl e panel such that when the door and
panel are renoved, a 914 mm by 2134 mm m ni mum opening isS
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avail able for the transfer of |arge equi pnent. The door should
be used for installation and mai ntenance. A 1829 mm wi de, 2134
mm hi gh door should be located in the staging area to
accommodat e | arge equi pnent on hand trucks. The door should
have a ranp access. Forklift truck access is not required.

a) First floor burner room doors should be |ocated at
each end of the burner roons. They should be exterior doors
except for the northwest corner which should be in the extended
stair colum. Second floor burner room doors shoul d be accessed
fromthe stair colums as in the 19F1A

b) A large hatch should be provided at the top of the
inclined stairs leading fromthe first floor and the second
fl oor.

3.15.2.3 Fireplaces. For exact dinensions of fireplaces
increnental ly by conpartnent, see Table 9.

3.15.2.4 Instructor's Station. The instructor's station and
the electrical roombelow the instructor's station should be
simlar to the roons of the 19F1A and 19F1B. |Interior

di mensi ons shoul d be approximately 13 411 mm by 3048 nmm
Controls for the pit fire, B3, or B4 portion should be installed
in the instructor's station.

3.15.2.5 M scel |l aneous

a) No hose drying area is required but provide the
followwng two itens for hose drying: an outside hose drying
rack and a heated storage for rolled up 15 240 mm | ong hoses.
Rol | ed hoses should be stored vertically in storage racks.
Racks shoul d be designed to hold two rolls high and be | ocated
in the OBA | ocker.

b) P-250 training is a part of the 0412 course;

therefore, a facility is required. P-250 training is a
requi renent for 19F3A and 19F3C structures.
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Table 9

19F3A and 19F3C Structures Firepl aces

COVPARTMENT

TYPE

SI ZE

Conmpartnment 1
7620 x 6096 mMm

Conpartnment 2
7620 x 6096 mMm

Conpartnent 3
5487 x 6096 mm

Conpartnent 4
5487 x 6096 mm

Conpartnent 5
7620 x 6096 mMm

Conpartnent 6
20 726 x 7620
x 6096 mMm

Conpartnment 7
5487 x 6096 mm

Conpartnent 8
5487 x 6096 mm

Bilge Fire, Ol
Spr ay

Bilge Fire

Obstruction
Cl ot hes Dryer

El ectri cal Panel
Qobstruction-Laundry
Tabl e

Deep Fat/ Stack Hood

Wre Bundl e (Cable
Raceway)
Cl oset

Escape Trunk

(No exit)

Weapons Encl osure
St orage Room

Mattress/ Locker Fire

2 rectangul ar areas
1524 x 3658 mMm
6096 x 1524 mm

2 rectangul ar areas
1524 x 3048 mm

1524 x 3048 nm

914 x 1829 mm 914 mm H

1981 mMm H x 1372 nmm W x
1219 mm D
305 x 1219 mm (Note 4)

762 x 1524 mm (762 nmm H)

610 x 1524 mm (Note 4)

3048 x 457 mm (Note 4)
1219 x 1829 mm

1524 x 1524 mm

2134 x 2134 x 2438 mmH

2134 x 2134 x 2438 mmH

3048 x 1067 mm

“Dumry” Mattress Fire 2134 x 1067 mm

Mbt or Gener at or Wl |
Vent Duct
Encl osed Pit Fire

Radar

914 mm of f each wal |
3658 x 610 mm (Note 4)
4572 x 4572 mm

Di spl ay Console 610 x 914 mm
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Tabl e 9 (Conti nued)
Di mensi ons for 19F3A and 19F3C Structures Firepl aces

Compartnent 8 (Conti nued):
Trash Can 1829 x 1829 mm

Notes: 1. The cable raceway fire should be nounted 2438 mm
above the grated floor and should be installed in an
encl osure with 2591 mm hi gh wal | s.

2. Bilge fire heights - Maxi num 2743 nm

3. Pit fire heights - 3658 x 4572 mm

4. No hole in the floor is required for these
firepl aces.

5. Dinensions for fireplace conpartnent sizes should be
clear. Wen conpartnents have refractory coatings
and steel plate liners on walls, the inside clear
di mensi on should be fromliner to |iner.

6. Facility to provide fireplace steel gratings.
NAWCTSD wi || supply drawi ngs and cost estimate to
the facility architect during design phase for al
conpartments and pit fireplace. Facility wll also
provi de grating supports for pit firepl ace.

3.15.3 Mechani ca

3.15.3.1 Use Rate. Uilities for the 19F3A and 19F3C
structures (see Table 10) are designed to support four general

cl asses of 60 trainees each week. During the first session, the
class should go to the pit fire location. The class should be
divided into four hose teans of 15 trainees each. Two hose
teans at a tinme should fight the fire alternately at a rate of
15 fires per hour.

a) During the second session this class should again
be divided into four groups of 15 trainees. One group should go
to Conpartnent 1, one should go to Conmpartnment 2, one should go
to Conpartnents 3 and 4, and one should go to Conpartnents 5, 6,
7, and 8. Each group should stay at a | ocation for one hour
then rotate to a different location. Each group should go to
ei ther Conmpartnent 1 or 2 but not both.
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Tabl e 10

19F3A and 19F3C Structures
PORTI ON OF MON TUE WED THU FR
BUI LDl NG AM PM AM PM AM PM AM PM AM PM
Cl assroom \Y w X Y
Pit Fire/ vV W X Y
Denonstrati on \/ W X Y
Bilge Fire \% W X Y

Notes: 1. The 2 day-course includes a classroom session
before fire training and a denonstrati on session
after it.

2. Denonstration should be in front of the pit
fireplace, therefore during the second day, another
cl ass should not be using this area.

3. (Casses, 60 trainees each, are designated as V, W
X, and Y.

PROPANE USACE

NO. OF TOTAL
FI RES/ PROPANE PROPANE PROPANE/
CLASS CLASS DEVMAND USE PER GROUP
OF (60 MEN) L/s FI RE FOR
FI RES 2 DAYS FIRE TYPE M N. L 2 DAYS
First Day PM
B 30 Pit 186 16 725 501 759
Second Day AM
B 20 Bi | ge Conpartnents
1 and 2 83 12 395 247 908
B 32 Deep Fat Fryer/
Fryer Hood 9 849 27 168
A 24 Mat t r ess/ Locker,
Trash Can, etc. 9 849 20 376
C 24 Radar Di spl ay,
_____ El ect. Panel, etc. 5 425 10 188
130 fires/cl ass 807 116 L/cl ass

22 046 L/cl ass
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Tabl e 10 (Conti nued)
19F3A and 19F3C Structures

Notes: 1. Propane demand is based on a gas pressure at the
burner of 7 kPa except the bilge and pit fires
require 14 kPa.

2. The design propane demand for the building is:
186 + 83 + 83 + 9 + 9 = 370 L/s.

AGENT USAGE

CLASS NO. OF NO OF AFFF  PKP/  COp/ WATER

OF FI RES/ HOSES WATER 6% FIRE FIRE TIME

FI RE CLASS 40 mm L/s L/s Kg kg mn

First Day PM

B 30 51 8 3

Second Day AM

B 20 25 6 2.
25 6 11 1
B 32 25 6 3 3
A 24 51 6 3
C 24 3 -
130
Notes: 1. PKP should be used in 7 of the 20 bilge fires.

The design water demand is: (8 2 + (6 +6) 2 + 6
+ (6) 2 =58 L/s.

PKP and COp used on the fryer and electrical fires
respectively should cone from portable

extinguishers; 32 - COp charges for PKP bottles
shoul d be required for each cl ass.

Each 0412 cl ass should use 72 OBA canisters. Each
cani ster should be used by three students.
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Tabl e 10 (Conti nued)
19F3A and 19F3C Structures

TOTAL UTI LI TIES

CLASS 2 DAY MONTHLY
Pr opane 792 400 L 7 414 600 L
Wat er 197 080 L 23 376 330 L
AFFF Concentrate (100% 432 L 21 224 L
PKP 182 kg 2633 kg
COp 76 kg 1226 kg

Notes: 1. The water category includes the water portion of the

AFFF (94 percent water, 6 percent AFFF for design).

2. 45 percent of the water usage for a class occurs on
the first day of class. However, since the
successi ve cl asses overlap, the design daily water
consunption equals the values for one 2-day cl ass.

3. The greatest weekly consunption is four tines that
for a single class.

4. The 2-day class totals are for a 0412 cl ass.

5. The weekly rate is four tinmes the 2-day cl ass rate.

6. The nonthly consunption includes seven 0412 cl asses
and six 0424 cl asses.

b) The following utility rates should easily support
the 0419 and 0418 courses because both have fewer fires per
class. The 0418 course, when it is taught in the 19F3A and
19F3C, should be simlar to when it is taught in the 19F1A and
19F1B. Only one course type can be taught in the 19F3A and
19F3C at any given tine.

3.15.3.2 Firefighting Agents

a) There should be a foamreel in Conpartment 2 which
should get its foamfromthe FS on the east side of the roof and
a FR between the Conpartnent 1 and 2 exterior doors. This
second FR should get its foamfromthe FS on the west side of
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the roof. The interior FRis fed fromthe east FS because both
stations serve the sane group during 0418 training. During 0412
training, each FR should be served by a separate FS.

b) Provide six 6.81 kg COp cylinders, four 14 kg PKP
cylinders, and one 9 kg PKP cylinder. These cylinders should be
provided by the facility contractor and | ocated and installed by
the station personnel. Halon should be sinulated in Conpartnent
1

3.15.3.3 Ventilation. The design ventilation |less the pit fire
or the 19F1A, 19F1B portion of the structure should be based on
t he simul taneous operation of conpartnents or 49 088 L/s "air

out." The mninmumventilation should be 3776 L/s. The design
ventilation for the pit fire, B3, or B4 portion of the structure
should be 56 640 L/s "air out." For ventilation air per area,

see Table 11.

3.15.3.4 Air Conditioning. The electronic equipnent in the
instructor's station is expected to add 6739 Wto the air
conditioning | oad. Normal occupancy should be six people. The
adj acent el ectrical roomshould have an air conditioning |oad of
9669 Wdue to equi pnent and a two-person occupancy. | ndividual
thernostatic control for each area is required.

3.15.4 El ectri cal

3.15.4.1 Power. The power for the device is 100 kVA. Provide
120/ 208 V, three-phase service.

3.15.4.2 Lighting. The staging area should be lighted for
training after dark. When wal kways and stair colums associ at ed
with the 19F1A and 19F1B portions of the structure are encl osed,
t hey shoul d be |ighted.

3.16 19F4 and 19F4A Structures

3.16.1 General. The 19F4 and 19F4A structures shoul d be used
to train the Shipboard Aircraft Firefighting Course, J-495-0413
and the Aviation Facility Ship Helicopter Firefighting Team

Trai ni ng Course, J-495-0414. The structure is designed to train
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two 2-day 0413 classes of 60 students and one 1-day 0414 cl ass
of 30 students a week. Approxinmately 6000 students can be
trained a year

3.16.2 Architectural. Floor plans for the 19F4 and 19F4A
structures are in Appendi x E

Tabl e 11
19F3A and 19F3C Ventilation Ar

PROPANE VENTI LATI ON
DEMAND AlR OQUT AT
COVPARTVENT L/s 316 Degrees C L/s

1 83 14 774

2 83 14 774

3 5 2171

4 9 4342

5 9 4342

6 9 4342

7 5 2171

8 5 2171

Pit 186 56 640

Note: Fan static pressure should be determ ned by bringing
16 degrees C air through the I ouvers and exhausti ng
316 degrees C through the exhaust system

3.16.2.1 Layout. The 19F4 and 19F4A structures are designed to
simulate aircraft fires onboard ship. The structure consists of
an open training deck nmeasuring 34 138 mm by 20 117 mmw th one
fireplace. The training deck should be constructed of concrete.
The fireplace should be 15 850 mm by 10 973 nm centered | eavi ng
two 9144 mm wi de and two 4572 mm wi de areas for staging. These
4572 mm wi de areas are acceptable even though the fire should be
fought from any one of the four sides. There should be no nore
than three to five trainees on a 40 mm hose and 7 to 10 trai nees
on a 65 mm hose. The renai nder of the class should observe the
exercise. The perineter of the fireplace should be lined with
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70 mmthick refractory and a vertical stainless steel plate in
accordance with Appendix A Figure A-9 and shoul d be desi gned
for a |load of 295 kg per linear foot. No coam ng should be
required around the outside perinmeter of the training deck;
however, a safety rail should be provided. This rail should be
constructed of 38.1 mmsteel pipe with two horizontal rails.
Hori zontal rails should line up vertically to prevent personnel
fromfalling off the training deck. The safety rail should not
have any netting or webbi ng.

a) The training deck should consist of a 102 nm
I i ght wei ght heat-resistant concrete topping on a 6 m |l
pol yet hyl ene bond breaker, on a concrete structural slab. The
t oppi ng sl ab shoul d be designed to be sacrificial, provided in
sections, and capable of thermal expansion. Expansion joint
mat eri al should consist of a ceramc fiber blanket capabl e of
resisting tenperatures of 1093 degrees C minimum The training
deck el evation should be 2438 nmm above grade to allow air access
to the underside of the fireplace and to all ow space for the
el ectrical, foam and storage roons (each with a 2134 nm m ni mum
ceiling height) beneath. Where the training deck is |ocated
above the first floor roons it should be waterproofed. The
crawl space under the training deck should nmaintain 1829 nmm of
clear height. There should be no doors |eading fromthe ground
| evel roons directly into the crawl space and utility
penetrations should be sealed airtight. Stairs should be
provided at three locations to afford personnel access to the
training deck. Additional ground access should be provided at
each foamtraining deck. The area under the foam decks and
stairs should allow free air access to the wire nmesh covered
openi ngs.

b) Walls between the first floor roons and the craw
space should be airtight. Any utility penetrations should be
sealed. This precludes propane fromdrifting into these roons.
The crawl space shoul d be bounded by two walls with floor to
ceiling wire nmesh covered openings. The other two walls should
contain 4572 mmw de air tunnels with simlar wire nmesh covered
openi ngs.

c) Colums used to support the perineter of the
fireplace should be no greater than 5487 nmon center. These
colums shoul d be located as indicated on the floor plan in
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Appendi x E. Refer to par. 3.16.2.6 for other structural
features pertaining to the fireplace opening.

3.16.2.2 Foam Deck. Eight identical foam decks should be

| ocated around the perineter of the training deck. The floor of
the foam deck should be constructed of steel grating and | ocated
1067 mm below the training deck. The foam deck shoul d incl ude
firefighting equi pnment found on both a destroyer deck (DD) and
an aircraft carrier deck (CV). Each deck should be configured
in accordance with Appendix E, Figure E-3. Although this

conbi ned deck is not set up to duplicate a station found on

shi ps, appropriate gear is available for use. |Included should
be a foamreel with 38 100 nm of 40 mm hose, two faked hose
racks, with 30 480 nm of 65 nm hose each, a stand pipe (SP) hose
station with 1219 nmm applicator, tw faked hose racks, each with
30 480 mm of 40 nm hose, an electrical foam punp start station,
and a conmmuni cations station. Comrunications should be provi ded
by the device contractor. Foam should be delivered to the deck
through a 80 mm pipe with a 40 mm branch | eading to the reel

t hrough a ball valve. The 80 nm pipe should termnate in a 65
mm servi ce val ve, in accordance with NAVSH PS Dwng. 803-1385712.
Bot h the foam pi pe and the SP hose station should be deactivated
by a valve out of sight of the trainee which can be operated by
the instructors. The safety rail can be used for supports for
the faked 60 960 mm of 40 mm hose. The deck steel grating
shoul d be sectionalized and securely fastened so it can be
easily renoved for naintenance.

a) The foamstation is activated by depressing the
el ectric foam punp start button which opens the water control
val ve and starts the proportioning punps pressurizing the system
Wi th proportioned (3 percent) foam See Figure E-6 in Appendi X
E. The fire can then be fought wth both 40 mm and 65 nm hoses.
The anobunt of foam used for any one training exercise should be
500 gpmor two 65 mm hoses. To depressurize the system the
el ectric foam punp stop button shoul d be depressed.

b) On the smaller ships the foamreel is supplied by
an FS station using an FP-180 foam proportioner; however these
reels are not on the flight deck. The device 19F4 is for
training firefighting techniques on aircraft decks; the FP-180
training should be acconplished onboard ship.
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c) Access to the foam deck should be by inclined
stairs fromthe training deck and a vertical |adder fromthe
ground. The foam deck should have a safety railing around its
perimeter. Two safety chains should be provided at the access
openings for the |adder to grade and at access to training deck.
The vertical |adder should only be used as an energency exit
fromthe foam deck

3.16.2.3 Crash Lockers. Adjacent to main access stairs to the
trai ning deck should be two crash | ockers wth di mensi ons 3048
mm by 4572 mm each. These | ockers should be constructed the
sane as repair lockers. They should be used to store hoses,
proximty suits, porta saws, jaws of life, etc. These itens
shoul d be procured by the using activity through coll ateral

equi pnent. Ventilation is required in the crash | ockers at a
rate of 6 air changes per hour.

3.16.2.4 Instructor's Station

a) A two-story high instructor's station should be
| ocated 15 240 mmfrom a corner of the fireplace. |Its siting
shoul d consider the prevailing wwnd. It should be upw nd of the
fireplace and the sun should not interfere wwth the view of the
traini ng deck

b) The instructor's station and electrical room bel ow
shoul d be 3048 mm by 4572 mm have 2743 mm high ceilings and a
conputer floor. A conputer floor is not required for the
el ectrical room Access to the second floor should be by
exterior stairs. The instructor's station should have a 2438 mm
by 762 nm hi gh wi ndow overl ooki ng the training deck nmounted 610
mm of f the conputer fl oor.

c) The DICis located in the electrical room

d) The exterior wall and wi ndows of the instructor's
station facing the fireplace should be designed to be capabl e of
w t hstanding a surface tenperature of 74 degrees C.

3.16.2.5 Doors. Doors associated with the 19F4 structure
shoul d be 914 mm wi de hol |l ow netal doors. This structure is not
an all weather trainer. The 19F4 structure is open to the
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el ements and has no provisions for renoval of ice and snow,
however, associated liquid systens should be freeze protected.

3.16.2.6 Structural Features

a) A device contractor supplied steel fram ng should
support the nockups and grating in the fireplace opening and at
the ground storage area. The foundation for this steel fram ng
shoul d be provided with the facility as foll ows:

(1) A reinforced concrete mat foundation should
be provided in the crawl space at the 15 850 mm by 10 973 nm
fireplace opening and shoul d support concentrated | oads from
devi ce support colums. The concrete mat should be pile or
grade supported as required by the site soil conditions. The
concrete mat shoul d be designed for the follow ng col um
reacti ons and spaci ngs:

Locati on Colum Gid Spacing Col um
React i on

Center 4877 mm by 4877 mmarea 1067 mm on center 3405 kg
Remai ni ng fireplace area 1905 mm on center 4812 kg

(2) Colum bearing area should be approxi mately
305 mm square and should be set in a grout bed and anchored
directly to the mat foundation. M ninmum colum distance to edge
of mat should be 610 nm The mat should be designed to give the
device contractor the flexibility to |l ocate col ums anywhere on
the mat subject to m ninmum col um grid spacing, maxi mum col um
reactions, and m ni num edge di stance.

(3) Mnimum mat thickness should be 203 mm
Provide a 13 nm m ni num expansi on joint at the mat perineter
isolating the mat fromthe remai nder of the crawl space sl abs.
M nimze the crack control joints in the mat foundation. Sl ope
mat from center high point to drains. Refer to Appendi x E

b) The training deck should be designed as a standard
training floor, 27 kg per square foot live load. There should
be no wheel ed vehicles on the deck of the 19F4 structure.
Aircraft carriers use a forklift truck to aid in rescuing the
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pilot. The 19F4 trainer should have a 91 kg mannequi n strapped
in a seat 2438 mm above the deck which should be rescued using a
portabl e | adder.

c) Sone of the |arger ships use a P-16
self-propelled fire truck, to fight deck fires. Because the
trai ner deck should be above grade due to the propane fuel,
resulting size limtations prohibit the use of the P-16.

Anot her negative aspect of P-16 use with this structure is that
it would require autonotive type mai ntenance which is not
normal |y associated with firefighting school s.

3.16.2.7 M scellaneous. O dnance nockups shoul d wei gh
approxi mately 45 kg and be positioned manually by the trainees.

3.16. 3 Mechani ca

3.16.3.1 Use Rate. The 19F4 structure (see Table 12) has
utilities designed to support three classes of 60 trainees each
week. The class should be divided into four teans of 15
trainees each with two team | eaders and one center |eader. Two
teans at a tinme should fight fires alternately at a rate of
three fires per hour. The structure should be used for half a
day each day of the week for two 2-day classes and one 1-day
accel erated class. Each class should receive 5 hours of fire
exposure tine.

3.16.3.2 Firefighting Agents

a) Flush deck nozzles are used on the flight deck of
a ship as a counterneasure to prevent accumnul ation of
contam nants during a chem cal biological radiation (CBR) attack
and with foamto aid in fighting fires. On the 19F4 structure,
use deck nozzles for denonstration purposes only and supply with
water only. Nozzles nmust be installed in the fireplace grating
by the device contractor. A 152 mmwater |ine nmust term nate
near the edge of and below the trainer deck with a notorized
val ve. The water |ine nmust have a manual shutoff valve and a
pressure regul ator valve prior to the notor operated valve. The
wat er pressure for the flush deck nozzles should be the fire
mai n pressure. The tie-in point for the device contractor
shoul d be the outlet of the notorized val ve.
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Table 12
19F4 and 19F4A Structures

CLASS SCHEDULE

MON TUE V\ED THU FRI
AM PM AM PM AM PM AM PM AM PM
Cl assroom X X Y Y Z
Structure X X Y Y Z

Note: C asses are designated as X, Y, Z

PROPANE USACE

NO OF PROPANE
CLASS Fl RES/ PROPANE USE PER TOTAL
OF CLASS OF FI RE DEMAND FI RE PROPANE/
FI RE 63 MEN TYPE L/s L3 CLASS
First Day PM 6 Fi xed Wng 2549 5/ 283 000 1 698 000
B
Second Day PM 6 Hel i copter 2549 5/ 283 000 1 698 000
B
B 3 Gas Tank 34 6198 18 593
15 Fires/ 3 414 593 L/
d ass cl ass
12 496 L/
cl ass

Notes: 1. Propane consunption and demand for the 1-day cl ass

are the sane as those for the 2-day cl ass.

The design propane demand for the bldg. is 2549 L/s.

Propane is based on a gas pressure at the burner

of 14 kPa.

4. Propane supply pressure at the trainer entry (device
contract or hookup) should be 69 kPa.

5. The average propane demand is 944 L/s.
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Tabl e 12 (Conti nued)
19F4 and 19F4A Structures

AGENT USACE

CLASS NO. OF AFFF WATER
OF FI RES/ NO. OF 3% TI ME
FI RE CLASS HOSES L/s m n

First Day PM

B 6 2 - 65 mMm 16 5
Second Day PM

B 6 2 - 65 mMm 16 5

B 3 2 - 65 Mm 16 3

Notes: 1. The design water demand should be 8 + 8 + 16 + 16
48 L/s for the occasional tinmes when two 64 nm and
two 38.1 mm cooling water hoses are used together.
This is the total denmand for the structure. Do not
add in the water for foam

2.  The maxi num 3 percent foam sol ution demand shoul d be
16 + 16 = 32 L/s.

TOTAL UTI LI TIES

CLASS WEEKLY
Pr opane 3 414 593 L 10 243 779 L
Wat er 136 440 L 409 320 L
AFFF Concentrate (100% 3923 L 15 160 L
PKP None

Notes: 1. The water category includes the water portion of the
AFFF (97 percent water, 3 percent AFFF for design)
and the flush deck nozzle water.

2. 46 percent of the water usage for a 2-day class occurs
occurs on the first day of class. However, since the
whol e course is taught in one day to the accel erated
students, the design daily water consunption equals
the full class val ue.
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b) The flush deck nozzles should be controlled from
the instructor's station only, by activating the notorized
val ve. The water demand for the 19F4 structure should not be
affected by these nozzles. Deck nozzles should not be used
si mul t aneously with ot her agents.

c) Agents used to fight aircraft deck fires should
cone fromthe foam deck. Foam should be used exclusively to
fight aircraft fires. Water should be used to cool ordnance
after the fire is out and used to wash contam nate off the deck

d) PKP should not be used as a firefighting agent
with this structure.

3.16.3.3 Ventilation

a) The wi nd generator should not be used because of
crosswi nd probl ens, safety, noise and power consunption.
Nat ural w nd should be used to provide the air novenent
required. 1In an effort to retain the advantage of training with
a upwi nd or downw nd approach to the fire, the device should be
configured so the fire can be attacked fromany one of its four
sides with equal realism Foam decks are also |ocated so the
fire can be approached from any si de.

b) Wre nmesh covered openi ngs bordering the craw
space should be as |large as the structure will allow to provide
as much air under the fireplace as possible. Louvers and
backdraft danpers for the 19F4 trainers are not required since
neither artificial snoke nor PKP is used.

3.16.3.4 Air Conditioning. The electronic equipnent in the
instructor's station is expected to add 1000 Wto the air
conditioning load. There is no electronic equipnent (device)
cooling load for the electrical space below the instructor's
station. This electrical space should be cool ed and heat ed.

3.16.3.5 M scel |l aneous

a) Artificial snoke should be used to help trainees
determne wind direction and to indicate, along with the sound
of an expl osion, ordnance that has heated beyond its cook-off
poi nt .
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b) The courses taught on the 19F4 and 19F4A trai ners
require exposure to the wild hose facility. The wild hose may
be taught on the ground adjacent to the 19F4 structure. Only
one wild hose facility should be required at a firefighting
school

c) The propane supply should term nate at the side of
the structure as shown in Appendix E, Figure E-1.

3.16.3.6 Foam Proportioning

a) The foam for foam decks shoul d be proportioned in
the foamroomw th | ess than 3 percent AFFF sol ution being piped
to each foam standpi pe. Concentrate should be punped to the
m xing tank in the foamroom An industrial type proportioner
shoul d take 100 percent solution fromthe m xing tank and
produce | ess than 3 percent solution. A balanced pressure
system shoul d be used as shown on Figure E-6 of Appendix E.

b) The high capacity fog foam generator (HCFF) or
FP-1, 000 are used aboard ship to proportion firefighting foam
There are aspects of this equi pnent which are not conducive to
firefighting training. The HCFF or FP-1,000 should not be
incorporated in the 19F4 or 19F4A for training purposes. This
equi pnrent type training should be acconplished aboard shi p.

3.16.4 El ectri cal

3.16.4.1 Power

a) Power required for the device is 85 kVA. Provide
120/ 208 V, three-phase service.

b) Provide eight 50 mm spare conduits fromthe
two-story instructor's station building to the 19F4 training
structure. These conduits should be used only by the device
contractor for both power and control. Power and control wring
shoul d be run in separate conduits.

3.16.4.2 Lighting. The 19F4 structure should be lighted for

ni ghtti ne operation. However, provide security lighting. The
crawl space should be fully Iighted with switches by doors.
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3.17 19F5 and 19F5A Structures

3.17.1 General. The 19F5 and 19F5A structures should be used
for initial exposure or indoctrination firefighting training.
The structure is designed to train one class of 160 students and
can train five classes each week operating on a single shift.

3.17.2 Architectural. Floor plans for the 19F5 and 19F5A
structures are in Appendi x F.

3.17.2.1 Layout. The 19F5 and 19F5A structures shoul d consi st
of six fireplace conpartnents, three on either side of a |large
staging area. Students should Iine up in the staging area in
front of each conmpartnment and fight the fire through the
doorway. Fireplaces should run sinultaneously.

Two storage roons should be |ocated off of the staging
area which should provide access to the burner room Both of
the storage roons should be permanently heated to 10 degrees C

3.17.2.2 Ceilings. Ceilings in the fireplace conpartnent
shoul d be 3658 mm high. The roof over the staging area should
be hi gh enough to provide line of sight between the second story
instructor's station and the conpartnents. The roof over the
conpartnents should all ow 2438 nm cl earance for mai nt enance of

t he exhaust system and snoke generation equi pment. An equi pnment
space over the burner roommay al so be required. The ceiling
hei ght in the egress chanber should be 2438 mm m ni num

3.17.2.3 Doors. Doors leading to fireplace conpartnents and

associated wth the egress chanber shoul d be quick-acting

wat erti ght doors. Oher doors should be hollow netal. A 1829
mm wi de by 2134 nm hi gh door should be |located in the staging

area to accommodate | arge equi pnent on hand trucks. The door

shoul d have ranp access. No forklift trucks should be used.

3.17.2.4 Fireplaces. Exact dinmensions of burn areas are |isted
in the table below by fire type. Conpartnents are 3048 nmm by
3048 mm cl ear in the plan.

120



M L- HDBK- 1027/ 1B

Trash Can 1829 mm by 1829 mm (fl oor openi ng),
| ocated 305 mm fromthe back wall
l'iner

Bi |l ge 3048 mm by 3048 mm cl ear (floor
openi ng)

El ectrical Panel 406 mm (wal I rnount ed)

Fi repl ace conpartnments should have refractory |ined
walls and ceilings. |In addition, conpartment walls should have
steel plate liners to protect walls fromthe water hose stream
and to nmaintain conpartnent tenperature. The bilge fireplace
conpartnent ceiling should al so have steel plate |liner. The
el ectrical panel and trash can fireplaces should have grating
floors. The bilge fireplace should have a chai ned doorway,
floor, and a fireplace support as shown on Appendi x A, Figure
A-9. Requi red conpartnent di mensions should be clear
dimensions fromrefractory wall coating to steel plate wall
liner. Fireplace conpartnents should be thermally isolated from
the facility structure to allow for thermal expansion.

Note: Facility to provide fireplace steel gratings.
NAWCTSD wi || supply drawi ngs and cost estimate to the facility
architect during design phase.

3.17.2.5 Instructor's Station. The 19F5 and 19F5A structures
shoul d i nclude two 3658 mm by 3658 mminstructor's stations.
One for each set of fireplace conpartnents. The 19F5 and 19F5A
structures should be separated by an el ectrical room neasuring
3658 mm by 7925 mm All three roons should be |ocated on the
second floor along the side of the staging area and shoul d have
a 305 mMm high raised floor. Access to the instructor's stations
shoul d be by stairway or through the electrical room Each
instructor's station should have a 3048 nm by 762 nmm w ndow
over|l ooking the staging area. The |ower edge of w ndow shoul d
be 610 nm off of the conputer floor.

3.17.2.6 Egress Chanber. An energency egress chanber shoul d be
provi ded whi ch should present the trainee with a | oss of |ight
and a high tenperature, snoky environnent. The trainee should
enter and | eave the chanber through snoke filled entryways.
These entryways shoul d be designed to block |ight fromentering
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the main chanber. Ventilation should be such that no snoke is
allowed to enter the staging area. Snoke should not be
i ntroduced in the mai n chanber.

a) Once inside the dark chanber, the trainee should
follow a rope | anyard which should eventually lead himto the
snoke filled exit. The main chanber should be heated to
43.3 degrees C during the training scenario.

b) Provide a watertight door in the steel partition
between side 1 and side 2 of the chanber and waterti ght openings
W t hout doors in the steel partitions nmaking up the entryways,
refer to Appendix F, Figure F-1, for details. Wlls and the
ceiling should be sealed with a coating chemcally resistant to
tri phenyl phosphate.

3.17.2.7 M scel |l aneous

a) No OBA' s should be used by trainees, therefore a
fixed OBA disposal area is not required.

b) Provide a hose drying rack capable of storing
twel ve 15 240 mm | engt hs of hose. Once | oaded, the hose drying
rack should be hoisted electrically to a nezzanine | ocated 2743
mm above the floor. The nezzanine should be accessible fromthe
second floor. Material for the hose drying rack should be
[ightweight. A heavy duty wench-hoi st system shoul d be
provi ded.

c) The P-250 portable, gasoline engine driven water
punp shoul d be denonstrated in front of the bl eacher area.
Refer to the requirenents stated herein. No raised platformis
required.

d) Provide bleachers for seating 250 students.

e) Provide a wild hose denonstration area. The space
shoul d be approximately 6096 nm by 6096 mm by 6096 mm high with
an opening facing the bleachers to all ow observation fromthe
staging area. Means with unrestricted visibility should be
provided to protect the bleachers fromthe wild hose water

spray.
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3.17.3 Mechani ca

3.17.3.1 Use Rate. Uilities for the 19F5 and 19F5A structures
are designed to support five classes of 160 students each week.
A class should be divided into two groups (A, B) of 80 nen.

G oup A should spend the norning fighting fires in the six
fireplace | ocations while group B watches the denonstrati on,
e.g., wld hose, P-250 punp, portable extinguishers, etc., and
goes through the energency egress chanber. |In the afternoon the
two groups switch. A typical schedul e should consist of five

cl asses per week, 800 trainees for 52 weeks or 40,000 students
per year. For class schedule and utilities requirenents, see
Tabl e 13.

3.17.3.2 Firefighting Agents. Firefighting water entering the
structure should cone through a notorized valve. This valve
shoul d be controlled fromthe DTC and act as an energency
shutof f valve in case of an uncontrollable hose.

a) Six standpipes, two foam stations, and two foam
reels should be located in the center of the staging area. Only
the reels and agents should be used for training purposes. The
f oam proportioni ng equi pment which feeds the reels should be
operated by instructors. Therefore, it can be standard
commercial. The design should allow for any two reels to
operate sinultaneously, one for each bilge conpartnent.

b) Provide a 9 kg portabl e PKP extingui sher outside

of each bilge conpartnent. Provide a 6.81 kg portable COp

extingui sher outside of each electrical panel conpartnent.
Addi tional extinguishers which should be used as replacenents
shoul d be purchased as col |l ateral equi pnent.

c) Hose stations in the 19F5 structure do not require
the instructor operated hose station disabling valve.
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Tabl e 13
19F5 and 19F5A Structures

CLASS SCHEDULE

A

B

Monday AM 240 fires

PM 240 fires

Note: The 2-day course includes a classroom session before the
fire training

PROPANE USACE

TOTAL
PROPANE AVERAGE PROPANE PROPANE/
CLASS NO OF DEMAND FI RE USE PER CLASS
OF FI RES/ L/s DURATI ON  FI RE FOR 1 DAY
FIRES CLASS FIRE TYPE mn mn L L
A 160 Trash Can 5 2 566 67 920
B 160 Bi | ge 31 2 4528 724 480
C 160 El ectric 2 2 283 33 960
Panel 480 826 360/
fires/class cl ass
Notes: 1. Each fireplace should have 10 fires/ hour.
2. Maximumfires per shift is 480 fires. C asses
| arger than 160 students can be accommodat ed by
reduci ng student fire exposure or extending the
shift.
3. Geat Lakes should train additional students with
t he sane nunber of fires.
4. The propane demand is based on a gas pressure at the
burner of 7 kPa except for the bilge fire which is
14 kPa.
5. The design propane demand for the structure is

(5 +31 +2) x2=76L/s.
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Tabl e 13 (Conti nued)
19F5 and 19F5A Structures

AGENT USACE
NO. OF
CLASS NO OF HOSES AFFF  PKP/ COp/ WATER
OF FI RES/ 40 mMm WATER 6% FI RE FI RE TI ME
FI RE CLASS FI RE L/s L/s kg kg mn
A 160 2 6 2
B 160 1 6 2
1 6 5 1
C 160 5

Notes: 1. The design water demand is: ((6)2 + 6 + 6)2 =

48 L/ s.

2. Portable PKP extinguishers should require 80 COp

charges per cl ass.
3. No OBA' s shoul d be used.

4. Portable extinguishers should be used for fighting

fires with PKP.

TOTAL UTI LI TI ES

CLASS 1 DAY VEEKLY
Pr opane 820 700 L 4 103 500 L
Wat er 379 950 L 1 989 750 L
AFFF Concentrate (100% 3456 L 17 282 L
PKP 73 kg 363 kg
CO 363 kg 1816 kg
Notes: 1. The water category includes the water portion of

AFFF (94 percent water, 6 percent AFFF for design).
2. Continuous operation can be assuned for weekly and

nmont hl y consunpti on.

125



M L- HDBK- 1027/ 1B

3.17.3.3 Ventilation

a) There should be an exhaust duct |eading from each
fireplace conpartnent with a separately operated notorized
floati ng point danper. These ducts should cone together above
the conpartnent ceiling. The design capacity of exhaust fans
for each side of the structure should be based on the
si mul t aneous operation of fireplaces or 8686 L/s "air out." The
m ni mum ventil ati on should be 472 L/s per fireplace or 1416 L/s
for each side of the structure. For ventilation air per area,
see Table 14.

b) Artificial snoke, butylated triphenyl phosphate,
shoul d be used in fireplaces and in the energency egress
chanber .

c) Each entryway of the egress chanber should be
provided with 472 L/s of ventilation which should keep it under
negati ve pressure so that the snoke should not mgrate to the
staging area. Exhaust grills should be | ocated above the entry
and exit on the inside and should draw air fromthe staging area
t hrough the doorway. Mbdtorized danpers should be provided to
all ow renote adjustnent of the entryway ventilation rate. A
second fan should draw 472 L/s from each inner room of the
egress chanber. The inner roomfan should be used to clear
stray snoke frominner roons only after the exercise is
conplete. The inner roomfan should not be on while trying to
mai ntain 37.7 degrees Cin the chanber. Interlock the fans to
the entryway doors so they cannot run with the doors cl osed.
The open door is the source of makeup air for the inner room
exhaust fan. Heating of the egress chanber to 43.3 degrees C
during training should be provided by the device contractor.

Nor mal buil di ng heating shoul d be provided.

3.17.3.4 A r Conditioning. Electronic equipnment in each
instructor's station is expected to add 1172 Wto the air | oad.
The air conditioning to the electric roomadjacent to the
instructor's station has an air conditioning | oad of 5860 W due
to the equipnment. The normal occupancy for each of the three
roons should be two peopl e.
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Tabl e 14
19F5 and 19F5A Ventilation Ar

PROPANE VENTI LATI ON

DEMAND Al R OQUT AT
COVPARTVENT L/s 316 degrees C L/s
Trash Can 5 2171
Bi | ge 31 5428
El ectri c Panel 2 1086

Notes: 1. The design ventilation for each side is 8685 L/s
"air out." The mnimumflushing ventilation should
be as low as the fan can turn down but never | ower
than 1416 L/s "air in."

2. Fan static pressure should be determ ned by bringing
15.5 degrees C air through the | ouvers and
exhausting 316 degrees C through the exhaust system

3. Provide two 944 L/s fans for the egress chanber.

3.17.4 El ectri cal

3.17.4.1 Power. The power for the device is 50 kVA. Provide
120/ 208 V, three-phase service.

3.17.4.2 Lighting. The staging area should be lighted for
training after dark. Fireplace conpartnents should be |ighted
for mai ntenance from underneath the grating. No shipboard type
lighting is required in conpartnents of the 19F5 structure.
Install guards on lights in staging area at the ceiling to
protect |lights from hose spray.

The egress chanmber should have interior lighting for

mai nt enance purposes only. The light switch should be exterior
and away fromthe entry and exit doors.
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Section 4: AGENTS AND APPARATUS

4.1 General. Substitute materials have been found to

repl ace AFFF foam PKP, and snoke. These substitutes were
chosen to inprove the trainee's environment, the treatability of
the air and water effluents, and the econom cs of training.
Equi val ents other than brand names are acceptable as | ong as the
substitute material neets the given chem cal formula

requi renent.

Any reference to the use of the above agents in this
docunent shoul d be understood to nean the substitute nentioned
bel ow unl ess stated ot herw se.

4.2 Aqueous Fi |l m For m ng Foam ( AFFF)

a) AFFF is used extensively in the Navy for fighting
fires aboard ship. Its main disadvantage in firefighting
training is its toxicity to treatnment plant bacteria and
receiving streamoyster larva. The toxic characteristic did not
respond to various treatnent processes as neasured by
met hyl ene- bl ue-active substance (MBAS). Therefore, the only two
nmet hods of di sposal for AFFF contam nated waste water was
hauling it away as a toxic waste or diluting it to under 200
ppm The first option was prohibitively expensive and the
|atter alternative restricted the amount of foamto where it
could only be used for denonstration purposes not for training.

b) Dilutionis, however, the nmethod of disposal of
AFFF used by the fleet during the routine testing of shipboard
firefighting equipnment. Wen testing is done in harbor and
coastal areas, the effluent is collected and stored until it can
be transferred to shore. Once shoreside, it is nmetered into the
muni ci pal sanitary sewer system under permt.

4.2.1 Substitute

a) The substitute for AFFF is sodi um dodecyl benzi ne
sul fonat e manuf actured by Pilot Chem cal Conpany of Avenel, New
Jersey and marketed as Calsoft. It is also marketed by Witco
under the nanme Utrawet K, by Textile Chem cal Conpany under the
name Cal soft, and by Stephan Chem cal Conpany under the nane
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Nacconal 35SL. It is a common industrial surfactant. O the
many types of surfactants on the market, Calsoft was chosen
because it was:

(1) Readily available in I arge quantities

(2) Nonfl anmabl e

(3) Disposable in effluent

(4) Biodegradable

(5) Acceptable for human health and safety

(6) Adequate in foam ng action

(7) Stable at high tenperature

(8 Mnimally corrosive

(9) Cost effective for training

(10) Conpatible with the flanme control |ogic

b) Another substitute should not be attenpted w thout
t horoughly considering each of these characteristics.

c) Calsoft can be delivered in a wide variety of
forms. The solid formconmes in bags and druns. The liquid form
conmes in cans, druns, and by tank truck in varying
concentrations. The liquid formis preferred for fire training.

d) Liquid Calsoft is sold in different concentrations
because hi gher concentrations contain |less water therefore |ess
bul k for efficient shipping. However, 60 percent and higher
concentrations of liquid Calsoft should increase handling
problens for the user. 1In 60 percent concentrated form Cal soft
shoul d be heated to be transferred. |If 60 percent Cal soft ever
cools below 10 degrees C, it should be heated and nmechanically
m xed before it can be used. Calsoft should be bought as a 40
percent concentrate which does not have to be kept heated except

129



M L- HDBK- 1027/ 1B

for freeze protection. The concentrate is mxed half and hal f
with water to make a 20 percent solution of surfactant which is
referred to as 100 percent AFFF in this handbook.

e) Concentrates are diluted with water to the maxi num
extent practicable, consistent with maxim zing realism
activating AFFF sensors, and m nimzing cost. Foam ng action
should vary fromsite-to-site, based on water hardness.
Experimentation at each site is required. The diluted AFFF
surrogate is referred to as 100 percent AFFF in this handbook.

4.2.2 Handl ing System The foam systemfor fire training
shoul d consi st of bulk storage for concentrate, a m xing tank
for preparing 20 percent solutions, a proportioning device (see
hose stations), and suitable transfer neans between each. \Were
usage rates are practical and tank truck deliveries are
avai |l abl e, bulk tank storage may be the nbst econom cal nethod.
The 40 percent concentration, used for the design delivery
guantity should ensure that the concentrate renmai ns punpabl e

wi t hout heating under possible anmbient conditions. Provide
spill prevention provisions around the bulk storage area. |If
the bul k storage tank is underground, ensure that the punp
design includes a provision for punp primng.

a) |If bulk tank storage is inappropriate, provisions
shoul d be made for 204 kg bulk 208 L drum storage and handl i ng.

b) A solution tank should be provided in the
utilities building for mxing the concentrate with water to nmake
100 percent solution (20 percent active surfactant, 80 percent
inert). The tank should be sized to hold 120 percent of the
maxi mum dai ly 100 percent AFFF usage. Supporting equi pnent
shoul d facilitate manual batch m xing. Each day the design
anmount of concentrate should be punped into the solution tank
fromthe bulk tank or from208 L druns after which the
cal cul ated anount of water should be added.

c) The solution tank should have, but not be limted
to, a graduated sight glass, a gage port, inlets and outlets,
high |l evel alarm |ow | evel punp shutoff, drain, and a vent.
Tank inlets should extend to the bottomof the tank and have
expansi on nozzles to reduce foamng. Aspects of the design
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shoul d consider the fluid s propensity to foamand the fluid's
viscosity. Refer to Appendix A Figures A-17 and A-18 for the
AFFF viscosity characteristics curves.

d) Carbon steel cannot be used with the AFFF
surrogat e because the chem cal picks up iron nol ecules. Tanks,
punps, piping, and appurtenances shoul d not be carbon steel,
irrespective of the solution concentration of the chem cal.
Copper piping or 316L stainless steel is an acceptabl e piping
mat eri al .

e) Fromthe solution tank the foam concentrate should
be punped in underground pipes to the hose station day tank.
The flow rate should allow the day tank(s) to be filled in
approximately 15 mnutes. The concentrate distribution punp
shoul d be controlled by start-stop push-button stations at each
hose station. The solution tank should include provisions for
filling 19 L cans to be used with the portable foam
proportioner.

f) The device sensors can distinguish between
3 percent AFFF and pure water. However, instructors feel that a
6 percent solution is nore realistic in appearance. The
proportioner is field adjustable. A 6 percent solution should
be used for design purposes unless indicated otherwi se. The
19F4 trai ner uses 3 percent solution.

g) The 21Cl12A trainer requires a AFFF m xed sol ution
for extinguishers of 59 m. of 40 percent concentrate in 9 L of
wat er .

4.2.3 Portabl e AFFF Fire Extinguishers. Portable AFFF fire
extingui shers are only required on submarines, therefore, only
used in the 21Cl2 and 21Cl12A trainers. These extinguishers are
stainless steel cylinders that store 9 L of a prem xed sol ution
of AFFF concentrate and water. Cylinders are pressurized with
air to 689 kPa at 21 degrees C. The AFFF is discharged fromthe
bottom of the cylinder through the siphon tube, extinguisher

val ve, and di scharge hose to the nozzle. The AFFF fire

extingui sher wei ghs approximately 12 kg when fully charged and
has a 55- to 65-second continuous discharge tine. The AFFF
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sol uti on undergoes an expansion of 6.5 to 1 when passing through
t he nozzl e, which produces around 61 L of expanded AFFF/ wat er
solution (foam) after discharge.

4.3 Pot assi um Bi carbonate. Potassi um bi carbonate, PKP, is
a dry chem cal extinguishing agent. PKP has two main
undesi rabl e characteristics for use in fire training. It is

extrenely diffusive, that is it spreads in all directions |ike
snoke and remains airborne, and it is corrosive to netal and
pai nt ed surfaces.

a) Substitute. A substitute was identified as grade
No. 2 sodi um bi carbonate powder wth an apparent density of

approxi mately one g/cn?. Sodi um bi carbonate is simlar to PKP in
all respects. However, No. 2 grade powder is conposed of |arge
particles, i.e., 90 percent of the particles are |arger than 44
m crons whereas 90 percent of PKP particles are smaller than 44

m crons. PKP has an apparent density of approximately 2 g/cn?.
Larger particles make sodi um bi carbonate | ess diffusive. The
substitute powder is coated with silicon and therefore not
soluble in water. The silicon coating should breakdown in tine
and then the sodi um bi carbonate shoul d dissolve in the water.
Sodi um bi car bonat e powder's chem cal conposition is:

COVPONENTS V\EI GHT/ PERCENT
Sodi um bi carbonate, No. 2 grade 93.

Att acl ay

M ca

Silicone fluid

Son AW
[@Neo)NeNa NN

100.

b) Sodi um bicarbonate is available in a variety of
dry containers. It should be delivered and stored in bul k
guantities. Storage should be kept dry.

c) Sodi um bi carbonate should then be transferred to
the refill station where the proper weight is poured through a
funnel into portable extinguishers. The sane scal es can be used

for PKP and COp refill. PKP cylinders cone in 8 and 12 kg si zes
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and are provided in accordance with ML-E-24091, Extinguisher
Fire, Portable, Potassium Bi carbonate, Dry Chem cal
Cartri dge- Operated Type.

4.4 Carbon Dioxide (CO). CO should be used for fire
training in the formof portable 7 kg extinguishers. The
portabl e 7 kg extinguishers should be in accordance with

M L- E- 24269, Extingui sher, Fire, Carbon D oxide, 15 Pound,

Port abl e, Permanent Shutoff, Navy Shi pboard Use. There are no

fixed pipe COp systens for training purposes. Extinguishers

shoul d be purchased as collateral equi pnment and stored in repair
| ockers for use by the trainees. As an exception to coll ateral

equi pnent requi renents, portable COy extingui shers should be

provided with the training facility for the electrical room and
instructor's station.

a) The 19F5, 19F5A, 21Cl12, and 21Cl12A trainers should

use a low pressure refrigerated, COy bul k storage tank system
For other trainers, consideration should be given to using

either a low pressure refrigerated, CO bul k storage tank system

or high pressure 23 kg storage cylinders for recharging the
ext i ngui shers.

b) The high pressure rechargi ng system shoul d consi st
of 23 kg cylinders which are 1295 nmlong by 215.9 mmin

di aneter and weigh 72 kg when full. Cylinders contain COp gas at
5857 kPa at 21.1 degrees C. The recharging station should
consist of the followng collateral equipnment: tilt racks, a
scal e, 220 V, single-phase notor and punp, fill hose, and

val ves. For details, refer to Appendix A, Figure A-11. The 23
kg cylinders should be stored in a bulk storage area | ocated

near the recharging area. The bulk storage area should be
suitable for storing 1 nonth's supply of cylinders plus 2 weeks
of enpty cylinders. Sufficient access should be provided in the
bul k storage area for noving the cylinders.

c) The low pressure rechargi ng system shoul d consi st
of a low pressure refrigerated COp storage tank, fixed supply and
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return piping system and a manual extinguisher fill punp

capabl e of receiving CO at 2067 kPa, and an oxygen nonitor and
al arm system

d) The system should be in accordance with NFPA 12,
Car bon Di oxi de Extinguishing Systenms. The storage tank should
contain COp at -17.7 degrees C and 2067 kPa and shoul d be sized

to provide a m ninum of 30 days of COp. For details, refer to
Appendix |, Figures |I-1 through I-7.

Caution: Extra care should be taken when
rechargi ng the extinguisher wwth | ow pressure
liquid COp. Too much liquid CO in an

extingui sher wll cause an expl osi on when the
COp changes state froma liquid to a gas due to

expansion as the liquid heats up from-17.7 degrees C
anbi ent tenperature.

e) COp is also used in cartridges for propelling PKP

from portabl e extinguishers. These cartridges are not
refill able.

f) Due to the potential for COp gas | eakage, provide
an oxygen (Op) nonitoring and alarm systemin encl osed spaces

containing the CO» recharging system The Oy nonitoring and

al arm system should tie into the nmain propane al arm control
panel so as to provide alarm and annunciation to the 24-hour
duty desk, instructor's station, and to the DIC. Local alarm
and fl ashing warning sign should al so be provided. The warning

sign should state "DANGER, COp CONDI TI ON. "

g) At the closest outside entrance to the CO
rechargi ng system provide the follow ng in weatherproof |ockers
with the appropriate | abels:

(1) A portable COy and Op detection kits.
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(2) An energency air breathing "SCOTPAK. "

h) Doors for the spaces containing the COy recharging
system shoul d be provided with panic hardware.

4.5 Hal on. Halon is an invisible gas which is used in the
Navy comrunity. Wiere it is called for in the training
structure it should be sinmulated and necessary equi pnent shoul d
be provided by the device contractor. No facility services are
required. The Halon sinmulator should | ook |ike a shipboard
installation but there should be no pressurized containers
inside the structure. Halon is nowlimted by the Navy due to
possi bl e ozone depl eti on.

4.6 Aqueous Pot assi um Carbonate (APC). APC is a type of
extingui shnent that is used as a fixed range guard system on
ki tchen exhaust hoods. It should be sinmulated on the deep fat
fryer fireplace by the use of a water spray.

4.7 Nozzl es. Hose end nozzles used for firefighting
training should be provided by the user as collateral equipnent.
The preferred water fog nozzle is NAVSH PS Dng. 805-860089.

4.8 Oxygen Breat hi ng Apparatus (OBA). OBA are used by the
Navy to protect firefighters fromthe toxicity of the products
of conbustion. They contain a replaceable cartridge. Oxygen is
produced by chem cal reaction in the cartridge. The OBA's
shoul d be stored in repair |ockers associated with each
structure. Chemcals in the spent cartridge should be
conpletely finished producing oxygen prior to disposal. This is
done by letting themset in the air a mnimumof one hour, then
recappi ng them and w apping themin double poly bags. Wapped
cartridges are then stored in druns to be haul ed away as

hazar dous wast e.

4.9 Hose Stations. In the 80 nm service pipe supplying
each hose station, provide a shutoff valve so the instructor can
di sabl e the station. The valve should be out of sight of the
trai nee where possible but in a |ocation convenient to the
instructor. The instructor's shutoff valve should be a 80 mm
commercial ball valve with a | ocki ng handl e.
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a) Consult the using activity and when requested,
provi de a hose drying rack. Were the climate allows, the hose
drying rack should be out in the open for maxi num use of natural
air novenent.

b) The word "faked" in faked hose station refers to
the method used to store the hose. See Appendix A Figure A-4
for an exanple of a faked hose.

c) The follow ng types of hose stations have been
identified for the 19F series trainers.

4.9.1 Hose Station 1 (HS1). A 40 mm hose station, supplied
with water. Refer to Appendix A Figure A-4.

a) A 40 mm hose gl obe valve with one end fl anged and
one end threaded, NAVSH PS Dwng. 803-1385712.

b) A marine strainer and val ve with connection
coupling on one end and threaded on the other end is no | onger
required.

c) A 15 240 mm steel hose rack with strap, NAVSH PS
Dwg. 805-860089.

d) A 40 mm hose, 15 240 mm | ong, Fed. Spec. ZZ-H 451,
Hose, Fire, Wven-Jacketed Rubber or Latex or Rubber- Coated
Fabric-Lined Wth Coupl i ngs.

e) A 1219 mm applicator.
f) Spanner w ench.

4.9.2 Hose Station 2 (HS2). A 65 mm hose station, supplied
with water. Refer to Appendix A, Figure A-5.

a) A 65 mm hose angle valve with one end flanged and
the other end threaded, NAVSH PS Dwg. 803-1385712.

b) A marine strainer and val ve with connection

coupling on one end and a threaded connection on the other end
is no |onger required.
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c) A65 mmby (2) 40 rm we gate.

d) Two 30 480 mm steel hose racks with strap,
NAVSHI PS Dwg. 805-860089.

e) Four 40 nmm hose, 12 240 mm | ong Fed. Spec.

Z7- H 451.
f) Two 1219 mm applicators.
g) Spanner w ench.
4.9.3 Foam Station (FS). Foam hose station, supplied with

water. Refer to foam station di agram Appendi x A, Figure A-21.
a) Single agent hose reel

b) A 40 mm hose, 38 100 nm | ong, M L-H 24580, Hose
Assenblies, Synthetic Rubber, Noncollapsible, Firefighting

c) Foam nozzle
d) Concentrate tank
(1) 19F1A - 303 L
(2) 19F3-Bl1 - 303 L
(3) 19F3-B3, 19F3-B4, and 19F5 - 379 L

e) Electric foam proportioning punp (Bl ackner punp
Model BXL - 1-1/4, Manufacturer Dwg. E-4638)

f) Controls as found on damage control deck

The 100 percent AFFF concentrate |line should have a
val ved bypass before it enters the concentrate tank arranged so
19 L AFFF cans can be filled at that |ocation.

4.9. 4 Foam Reel (FR). Foamreel station, supplied with
foam Refer to Appendix A Figure A-21.

a) Single agent hose reel, Appendix A, Figure A-6.
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b) A 40 mm hose, 38 100 nm | ong, M L-H 24580
c) Foam nozzle

d) Manual control valve

e) Ball valve

f) Controls

The foamreel is supplied with 6 percent foamfromthe
nearest FS type hose station.

4.9.5 Stand Pipe (SP). A 65 nmstand pipe, supplied with
wat er .

a) A 65 mm hose angle valve with one end fl anged and
the other end threaded, NAVSH PS Dwg. 803-1385712.

b) A marine strainer and val ve with connection
coupling on one end and a threaded connection on the other end
is no |l onger required.

c) A65 mmby (2) 40 rm we gate.

4.9.6 Submarine Hose Station 1 (SHS1). Hose station is
supplied with water and is wall nounted.

a) A 40 mm angl e gl obe valve with one end fl anged and
the other end threaded, NAVSH PS Dwg. 803-1385712. The val ve
shoul d be | ocated 457 nm above the floor next to the hose
station. The valve should be perpendicular to the wall and
shoul d be served by piping routed in or through the wall.

b) A 40 nmm hose, 7620 mm | ong, M L-H 24580.

c) Wall nounted fire hose | ocker in accordance with
Appendi x G Figure G8.  The hose is rolled up and stored in the
| ocker.

d) No strainer, we gate, or applicator is required.
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4.9.7 Submari ne Hose Station 2 (SHS2). Hose station is
supplied with water and is fl oor nounted.

a) A 40 mm angl e gl obe valve. Refer to SHS1 above.

b) A 40 mm hose, 15 240 mm | ong, M L-H 24606, Hose
Assenbl i es, Chl orosul fonated Pol yet hyl ene | npregnat ed, Doubl e
Synt hetic Jacket, Wth Couplings, Firefighting and O her Water
Service

c) Floor nounted hose cabinet in accordance with
Appendi x G Figure G9. The hose is rolled up and stored in the
| ocker.

4.9.8 Submarine Hose Station 3 (SHS3). Hose station is
supplied with water and is recessed into the wall. Hose station
shoul d consi st of the follow ng as shown on NAVSEA Dwg.
608-4674414: (SHS3 is part of the conbi ned submari ne hose
station.)

a) A 40 mm hose, 15 240 mm | ong, M L-H 24606

b) Fire hose rack per NAVSEA Dwg. 608-4674414

c) One applicator per BUSH PS Dwg. 810-1385834

d) Two spanner wetches per NAVSH PS Dwng. 810-4444647

Spanner wrenches and the applicator should be cl anped
in the recessed area of the station. d anps should be per
NAVSEA Dwg. 608-4674414. SHS3 shoul d be recessed into a space
of the wall with dinmensions of 1270 nm height fromthe floor to
top of the opening by 762 nmw de by 203 nm deep.

4.9.9 Conbi ned Submari ne Hose Station (CSHS). Hose station
is supplied with water and consists of SHS3 recessed into the
wall with SHS1 on a netal plate nounted to cover SHS3. The
metal plate should be renovabl e and shoul d be provi ded over SHS3
to hide SHS3. The plate should be designed to be renoved by one
or two men. dips or other nethods of attachnment shoul d be
provided for attaching the plate over SHS3. SHS1 shoul d be
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permanently attached to the netal plate. A 40 mm angl e gl obe
valve normally furnished wwth SHS1 shoul d be provi ded next to
t he conbi ned hose station.

4.9.10 PKP Fire Extinguisher (PFE). A 12 kg portable PFE
shoul d be provided with single AFFF foamreels, as shown on
appendi xes fl oor plans, and should be in accordance with

M L- E- 24091.

4.9.11 Twi n Agent Reels (TAR). The TAR and system have been
repl aced by a single AFFF FR and a 12 kg portabl e PFE which
shoul d provide a simlar function to the TAR system
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Section 5: PROTECTI ON OF THE ENVI RONVENT
5.1 Permts

a) OPNAVI NST 5090. 1, Environnental and Nat ural
Resources Protection Manual, Chapter 6, Air Pollution Abatenent
states the firefighting schools should conply with state open
burni ng regul ati ons or have prior Chief of Naval Operations
(CNO approval for a delayed conpliance request.

b) Discharge permts for air and water should be
negotiated with the state for each site. This should be done
early in the project so the scope of nonitoring and treatnent
can be determned. It is inportant to have discharge
i nformati on adequately prepared and use a positive approach.

Wat er usage permts nmay al so be required depending on locality,
muni ci pal, or State regulations. For typical air em ssions, see
Tabl e 15; for wastewater characteristics, see Table 16.

5.2 Air. The 19F series trainers use propane for fuel,
dramatically reducing criteria (PMLO TSP, VOCs, CO SOX, etc.)
and ot her hazardous air pollutants. However, benzene as a

conbustion by-product is still emtted in sufficient
concentrations to require em ssion control devices under sone
circunstances. In addition, the surrogate PKP and artifici al

snoke training agents generate regul ated em ssions as di scussed
bel ow. Continuous nonitoring of the air effluent may be
required to determ ne code conpliance. This should be
negotiated with local air pollution control authorities.

5.2.1 PKP. One of the paraneters used to choose the PKP
surrogate was particle size. Gade No. 2 sodium bi carbonate was
chosen. N nety percent of its particles are |arger than 44
mcrons with an average particle size of 100 mcrons. Ninety
percent of normal PKP particles are smaller than 44 mcrons with
an average particle size of 20 mcrons. For conparison, a human
hair is approximately 100 mcrons in dianeter. The |large
particle PKP substitute is I ess diffusive than PKP wi th nost
particulate falling out before the effluent |eaves the training
conpartnent. For maxi mum particul ate em ssion rates see
Appendi x A, Figure A-10.
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Tabl e 15
Typical Air Em ssions

EM SSI ON

MAXI MUM TYPI CAL
EM SSI ON RATE EFFLUENT

CO

VQOCs

SOX

NOX

TSP/ PMLO

Lead
Qzone
Benzene
Tear Gas

(1D negli gi bl e

(1D negli gi bl e

(1D none

(1D negli gi bl e

(1D see Figure A-10,
Appendi x A

(1D none

(1D negli gi bl e

(2) 0.325 mg/cu. m (0.1 mg/kg) (3)

(2) 0.3 nmg/cu. m(0.05 ng/kg) 19.5 gm (4)

Tri phenyl Phosphate (2) 3 ng/cu. m (5)

Notes: (1)

(2)

(3)

(4)
(5)

Em ssion rates of criteria pollutants vary by
locality, primarily due to each locality's
conpliance with National Anbient Air Quality

St andards established by the Cean Ar Act
Amendnent s of 1990.

Values listed are threshold Iimt values (TLVs) as
established by the National Institute for
Cccupational Safety and Health (NI OSH), Anerican
Conference of Governnental Industrial Hygienists
(ACA H), or Qccupational Safety and Health

Adm ni stration (OSHA).

Source em ssions testing/nonitoring for the 21Cl12
trainer at STF Norfolk were conducted in the Fal
of 1993. This data will be promul gated as an
amendnent to this handbook as soon as data is
avai l able. Such information may be useful for
local EFD s in projecting air permt application
data and generating cost certification/concept
design cost estimates for necessary control devices
required by local authorities for other types of
trai ner devices.

Tear gas chanbers are normally only included in
19F5 recruit training facilities.

TPP em ssion data is |largely dependent on | ocal
training requirenments for each facility.
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Tabl e 16

Wast ewat er Characteristics
19F1A/ 19F4/ 19F5/ 19F3A/ 21C12/ 19F3/

Trai ner Structure 19F1B 19F4A 19F5A 19F3C 21C12A 19F3B Conposite
Dat e of Test 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 7/ 19/ 89
Test No. B8917164 B8917162 B8917163 B8917167 B8917165 B8917166 B898356
BOD, ngy/1 23 10 219 62 44 <127 104
COD, ny/1 120000 33000 3900 780 290 8300 4800
TSS, ng/1l 77 5 700 250 5146 58 57
TDS, ng/1l 69088 15810 9508 2625 132461 4003 2330
MBAS, ng/ 1l 3000 6000 400 100 100 N A 300
Ol & Gease, ng/1l 24 30 19 15 6 N A 14
PH not tested not tested not tested not tested not tested not tested not tested
PRI ORI TY POLLUTANTS (TEST RESULTS)
VOLATI LES, ug/1
Acrol ein not tested not tested not tested not tested not tested not tested not tested
Acrylonitrile not tested not tested not tested not tested not tested not tested not tested
Benzene <0. 10 <1 <0. 10 <0. 10 <0. 10 <10 <0. 10
Bi s (chl oromet hyl)

et her not tested not tested not tested not tested not tested not tested not tested
Br onof or m <0. 10 <1 <0. 10 <0. 10 <0. 10 <0. 10 <0. 10

(Tri br onomet hane)
Car bon tetrachl ori de <0. 10 <1 <0. 10 <0. 10 <0. 10 <0. 10 <0. 10
Chl or obenzene <0. 10 <1 <0. 10 <0. 10 <0. 10 <0. 10 <0. 10
Chl or odi br ononet hane <0. 10 <1 <0. 10 <0. 10 <0. 10 <0. 10 <0. 10

(Di br onochl or oret hane)
Chl or oet hane <0. 10 <1 <0. 10 <0. 10 <0. 10 <0. 10 <0. 10
2- Chl or oet hyl vi nyl

et her <0. 10 <1 <0. 10 <0. 10 <0. 10 <0. 10 <0. 10
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Tabl e 16 (Conti nued)

Wast ewat er Characteristics
19F1A 19F4/ 19F5/ 19F3A/ 21C12/ 19F3/

Trai ner Structure 19F1B 19F4A 19F5A 19F3C 21C12A 19F3B  Conposite
Date of Test 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 7/ 19/ 89
Test No. B8917164 B8917162 B8917163 B8917167 B8917165 B8917166 B898356
Chl orof orm <0. 10 <1 <0. 10 <0. 10 <0. 10 <0. 10 <0. 10

(Tri chl or onet hane)
Di chl or obr ononet hane <0.10 <1 <0.10 <0.10 <0.10 <0.10 <0.10

( Bronmodi chl or orret hane)
Di chl orodi f 1 uor omet hane not tested not tested not tested not tested not tested not tested not tested

(Fl uor ocar bon-12)

(Di f1urodi chl or oret hane)
1, 1- Di chl or oet hane <0. 10 <1 <0. 10 <0. 10 <0. 10 <0. 10 <0. 10
1, 2- Di chl or oet hane <0. 10 <1 <0. 10 <0. 10 <0. 10 <0. 10 <0. 10
1, 1- Di chl or oet hyene <0. 10 <1 <0. 10 <0. 10 <0. 10 <0. 10 <0. 10
(1, 1- D chl or oet hene)
1, 2- Di chl or opr opane <0.10 <1 <0.10 <0.10 <0.10 <0.10 <0.10
1, 3- Di chl or opr opyl ene

(cis-1, 3-

Di chl or opr opene) <0.10 <1 <0.10 <0.10 <0.10 <0.10 <0.10

(trans-1, 3-

di chl or opr opene) <1 <0.10 <0.10 <0.10 <0.10 <0.10
Et hyl benzene <0. 10 <1 <0. 10 <0. 10 <0. 10 <0. 10 <0. 10
Met hyl chl ori de <0. 10 <1 <0. 10 <0. 10 <0. 10 <0. 10 <0. 10
(Chl or onet hane)
Met hyl ene chl ori de <0. 10 <1 <0. 10 <0. 10 <0. 10 <0. 10 <0. 10
MIlligrams per liter
M crogramnms per liter

(Di chl or orret hane) <1
1,1,2,2-

Tet rachl or oet hane <0.10 <1 <0.10 <0.10 <0.10 <0.10 <0.10

Tet rachl or oet hyl ene
(Tetrachl or oet hene)
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Tabl e 16 (Conti nued)
Wast ewat er Characteristics

19F1A 19F4/ 19F5/ 19F3A/ 21C12/ 19F3/

Trai ner Structure 19F1B 19F4A 19F5A 19F3C 21C12A 19F3B  Conposite
Date of Test 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 7/ 19/ 89
Test No. B8917164 B8917162 B8917163 B8917167 B8917165 B8917166 B898356
Tol uene <0. 10 <1 <0. 10 <0. 10 <0. 10 <0. 10 <0. 10
1,2 trans-dichl oro-

et hyl ene <0. 10 <1 <0. 10 <0. 10 <0. 10 <0. 10 <0. 10
(trans 1, 2-di chl or oet hene)
1,1, 1-Trichl or oet hane <0. 10 <1 <0. 10 <0. 10 <0. 10 <0. 10 <0. 10
1,1, 2-Trichl or oet hane <0. 10 <1 <0. 10 <0. 10 <0. 10 <0. 10 <0. 10
Tri chl or oet hyl ene <0.10 <1 <0.10 <0.10 <0.10 <0.10 <0.10
Trichl or of | uor onret hane <0. 10 <1 <0. 10 <0. 10 <0. 10 <0. 10 <0. 10
Vinyl chloride <0. 10 <1 <0. 10 <0. 10 <0. 10 <0. 10 <0. 10

(Chl or oet hyl ene)
Xyl enes not tested not tested not tested not tested not tested not tested not tested
ACIDS, ug/1l
2- Chl or ophenol * <1 <1 <1 <1 <1 <10
2, 4-Di chl or ophenol * <1 <1 <1 <1 <1 <10
2., 4-D net hyl phenol * <1 <1 <1 <1 <1 <10
4,6-Dinitro-o-cresol * <2 <2 <2 <2 <2 <10

(4,6-Dinitro-othro-cresol)
(4, 6-Di nitro-2-net hyl phenol)

2,4-Di ni trophenol * <4 <4 <4 <4 <4 <10
2-Ni t r ophenol * <2 <2 <2 <2 <2 <10
4- N t rophenol * <2 <2 <2 <2 <2 <10
P-chl oro-m cresol * <1 <1 <1 <1 <1 <10

(Par a-chl oro-net a-cresol)
(4- chl or o- 3- net hyl phenol )
Pent achl or ophenol * <2 <2 <2 <2 <2 <10

a1 /L20T -MadH -1 N
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Tabl e 16 (Conti nued)
Wast ewat er Characteristics

19F1A 19F4/ 19F5/ 19F3A/ 21C12/ 19F3/

Trai ner Structure 19F1B 19F4A 19F5A 19F3C 21C12A 19F3B  Conposite
Date of Test 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 7/ 19/ 89
Test No. B8917164 B8917162 B8917163 B8917167 B8917165 B8917166 B898356
Phenol * <1 <1 <1 <1 <1 <10
2,4,6-Trichl orophenol * <2 <2 <2 <2 <2 <10
BASE/ NEUTRALS, ug/ |
Acenapt hene * <1 <1 <1 <1 <1 <10
Acenapt hyl ene * <1 <1 <1 <1 <1 <10
Ant hr acene * <1 <1 <1 <1 <1 <10
Benzi di ne * <10 <10 <10 <10 <10 <50
Benzo( a) ant hr acene * <1 <1 <1 <1 <1 <10

(1, 2- benzant hr acene)
Benzo( a) pyr ene * <1 <1 <1 <1 <1 <10

(3, 4- benzopyr ene)
3, 4- Benzof | uor ant hene * <1 <1 <1 <1 <1 <10
(Benzo- (B) fluoranthene)
Bi s (2-chl or oet hoxy)

nmet hane * <1 <1 <1 <1 <1 <10
Bis (2-chloroethyl) ether * <1 <1 <1 <1 <1 <10
(Di chl oroet hyl et her)
Bi s (2-chl oroi sopropyl)

et her * <1 <1 <1 <1 <1 <10
Bi s (2-ethyl hexyl)

pht hal at e * <1 <1 <1 <1 <1 <21
4- Br onphenyl phenyl et her * <1 <1 <1 <1 <1 <10
2- chl or onapht hal ene * not tested not tested not tested not tested not tested <10
4- chl or ophenyl phenyl

et her <1 <1 <1 <1 <1 <10
Chrysene <1 <1 <1 <1 <1 <10
Di benzo (a, h) anthracene <1 <1 <1 <1 <1 <10
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Tabl e 16 (Conti nued)

Wast ewat er Characteristics
19F1A 19F4/ 19F5/ 19F3A/ 21C12/ 19F3/

Trai ner Structure 19F1B 19F4A 19F5A 19F3C 21C12A 19F3B  Conposite
Date of Test 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 7/ 19/ 89
Test No. B8917164 B8917162 B8917163 B8917167 B8917165 B8917166 B898356
(1, 2,5, 6-di benzant hr acene)

1, 2- Di chl or obenzene <0.10 <1 <0.10 <0.10 <0.10 <0.10 <10
1, 3- Di chl or obenzene <0.10 <1 <0.10 <0.10 <0.10 <0.10 <10
1, 4- Di chl or obenzene <0.10 <1 <0.10 <0.10 <0.10 <0.10 <10
3, 3-Di chl or obenzi di ne * <2 <1 <1 <2 <2 <20
Di et hyl phthal ate * <1 <1 <1 <1 <1 <10
D net hyl phthal ate * <1 <1 <1 <1 <1 <10
Di -n-butyl phthal ate * <10 <10 <10 <10 <10 <50
2,4-Dintrotol uene * <1 <1 <1 <1 <1 <10
2,6-Di nitrotol uene * <1 <1 <1 <1 <1 <10
D -n-octyl phthal ate * <1 <1 <1 <1 <1 <10
1, 2- Di phenyl hydr anzi ne * not tested not tested not tested not tested not tested not tested
Fl uor ant hene * <1 <1 <1 <1 <1 <10
Fl uor ene * <1 <1 <1 <1 <1 <10
Hexachl or obenzene * <1 <1 <1 <1 <1 <10
Hexachl or obut adi ene * <1 <1 <1 <1 <1 <10
Hexachl or ocycl opent adi ene * <1 <1 <1 <1 <1 <10
Hexachl or oet hane * <1 <1 <1 <1 <1 <10
I ndeno (1, 2,3-cd) pyrene * <1 <1 <1 <1 <1 <10
| sophrone * <1 <1 <1 <1 <1 <10
Napt hal ane * <1 <1 <1 <1 <1 <10
Ni t r obenzene * <1 <1 <1 <1 <1 <21
N- ni t r osodi et hyl anmi ne * <1 <1 <1 <1 <1 <10

(Di et hyl nitrosam ne)

N- ni troso-di - n- propyl am ne * <1 <1 <1 <1 <1 <10
N- ni t r osodi phenyl ani ne * <1 <1 <1 <1 <1 <10
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Tabl e 16 (Conti nued)

Wast ewat er Characteristics
19F1A/ 19F4/ 19F5/ 19F3A/ 21C12/ 19F3/

Trai ner Structure 19F1B 19F4A 19F5A 19F3C 21C12A 19F3B Conmposite
Dat e of Test 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 7/ 19/ 89
Test No. B8917164 B8917162 B8917163 B8917167 B8917165 B8917166 B898356
Phenant hr ene <2 <1 <1 <2 <2 <20
Pyr ene <1 <1 <1 <1 <1 <10
1, 2, 4-Tri chl or obenzene <1 <1 <1 <1 <1 <10
PESTI Cl DES, ug/|
Al drin * not tested <0.2 <0.1 0. 07 <0.01 <0. 03
Al pha- BHC * not tested 0.09 0.04 0.04 <0. 07 <0. 03
Bet a- BHC * not tested <1 <0. 50 <0. 10 <0. 10 0. 86
Gamma- BHC * not tested 0. 15 0. 06 0. 06 0.08 not tested

(Li ndane)
Del t a- BHC * not tested <0.3 <0.7 0. 07 <0. 15 <0. 04
Chl or dane * not tested <5 <2.5 <2.5 <2.5 not tested
4, 4" DDT * not tested <1 <0. 50 <0. 15 0. 15 not tested
4, 4' DDE * not tested <0.3 <0. 15 <2.5 <2.5 not tested
4, 4' DDD * not tested <0.6 <0. 30 <0. 30 <3 not tested
Dieldrin * not tested <0.2 <0. 10 <0. 10 <0.10 not tested
a- endosul f an * not tested <0.3 <0. 15 <0. 15 <0. 15 not tested
b- endosul f an * not tested <0.4 <0. 12 <0. 20 <0.20 not tested
Endosul fan sul fate * not tested <0.8 <0. 40 <0. 40 <0. 40 <0. 11
Endrin * not tested <0.8 <0. 40 <0. 40 <0. 40 <0. 11
Endri n al dehyde * not tested <0.6 <0.13 <0. 30 <0. 30 <0. 08
Hept achl or * not tested <0.2 <0.10 <0.10 <0. 16 <0. 03
Hept achl or epoxi de * not tested <0.2 0.08 <0.10 <0.10 <0. 03
PCB- 1242

(AROCLOR 1242) * not tested <25 <12.5 <12.5 <12.5 <3.5
PCB- 1254

( AROCLOR 1254) * not tested <25 <12.5 <12.5 <12.5 <3.5
PCB- 1221

(AROCLOR 1221) * not tested <50 <25 <25 <25 <3.5
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Tabl e 16 (Conti nued)

Wast ewat er Characteristics
19F1A 19F4/ 19F5/ 19F3A/ 21C12/ 19F3/

Trai ner Structure 19F1B 19F4A 19F5A 19F3C 21C12A 19F3B  Conposite
Date of Test 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 7/ 19/ 89
Test No. B8917164 B8917162 B8917163 B8917167 B8917165 B8917166 B898356
PCB- 1232

(AROCLOR 1232) * not tested <50 <25 <25 <25 <3.5
PCB- 1248

( AROCLOR 1248) * not tested <25 <12.5 <12.5 <12.5 not tested
PCB- 1260

(AROCLOR 1260) * not tested <10 <5 <5 <5 <1.4
PCB- 1016 * not tested not tested not tested not tested <3.5
Toxaphene * not tested <20 <10 <10 <10 not tested
METALS, np/1l

(all reported as total netals)
Ant i mony ( Sbh) <0.1 not tested not tested <0.1 <0.1 <0.1 <0.2
Arseni c (AS) 0.01 not tested not tested 0. 003 0.018 0. 002 0. 001
Beryl I i um ( Be) <0.003 not tested not tested <0. 003 <0. 003 <0. 003 <0. 005
Cadmi um ( Cd) <.003 not tested not tested <. 003 0. 004 <. 003 <. 0002
Chrom um (Cr) 0.17 not tested not tested <. 003 0.1 <0. 03 <0. 05
Copper (Cu) 0.09 not tested not tested 0. 06 0. 15 0. 05 0.01
Lead (Pb) <0.03 not tested not tested <0. 03 <0. 03 0.03 <0. 001
Mer cury (Hg) <0.002 not tested not tested <0. 002 <0. 002 <0. 002 <0. 002
Ni ckel (N) <0.02 not tested not tested <0. 02 0. 05 <0. 02 <0. 04
Sel eni um ( Se) <0.02 not tested not tested 0. 004 0. 002 <0. 002 <0. 002
Silver (AQ) <0.01 not tested not tested 0.02 <0.01 <0.01 <0.01
Thal I'i um (T1) not tested not tested not tested not tested not tested not tested <0.1
Zinc (Zn) 0.09 not tested not tested 0. 07 0.21 0. 07 0. 06
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Tabl e 16 (Conti nued)
Wast ewat er Characteristics

19F1A/ 19F4/ 19F5/ 19F3A/ 21C12/ 19F3/

Trai ner Structure 19F1B 19F4A 19F5A 19F3C 21C12A 19F3B Conposite
Dat e of Test 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 11/ 14/ 89 7/ 19/ 89
Test No. B8917164 B8917162 B8917163 B8917167 B8917165 B8917166 B898356
Cyani de, nyg/l not tested not tested not tested not tested not tested <0.01 <0.01
Phenol, ng/l not tested <1 <1 <1 <1 <0.01 <0.01
Asbest 0s,

fibrous not tested not tested not tested not tested not tested not tested not tested

*Upon extraction for Acids, Base Neutrals, and Pesticides, and sanple solidified.
NOTES:

1. These tests were performed by LANTNAVFACENGCOM Code 1812. These bench tests were performed on
m xed sol utions containing the required constituents at concentrations given in this handbook.

2. The 19F3 test is the conbination of the Bl, B2, B3, and B4 trainers.

3. The conposite test is for the conbination of 19F1A, 19F3 (B1l, B3, B4), and 19F4 trai ners.

a1 /L20T -MadH -1 N
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5.2.2 Artificial Snoke. Artificial snoke agent is butylated
tri phenyl phosphate ester hydraulic fluid which contains varied
anounts of the toxic substance triphenyl phosphate (TPP)

Several states regulate the em ssion of this substance as a
hazardous air pollutant. Artificial snoke as generated is a hot
air or aerosol m xture which produces a negligible residue.

Visible emssion froma training structure consists of
artificial snoke (a white colored hot air or aerosol m xture)
and water vapor both of which evaporate to a colorless gas with
no particulates. Were visible em ssion is not perm ssible,
treatnent should consist of allowing the effluent to evaporate
prior to discharge.

5.2.3 Benzene. Al though propane fuel elim nates nost
em ssions of criteria pollutants, benzene is still emtted in
trace anounts and concentrations. |In sone installations,

addi ti onal stacks have been required by local air pollution
authorities to lower ground |evel plunme concentrations of
benzene. Em ssions testing of 21Cl2 facilities at STF Norfolk
and 19F5 facilities at RTC San Diego were conducted in Fall of
1993. Test results wll be published as an anendnment to this
handbook as soon as results are avail abl e.

5.3 Wast ewat er

5.3.1 Ceneral. The water effluent fromtraining structures
contains two maj or contam nants in varying degrees dependi ng on
the training being given. Sodium bicarbonate and excessive
concentrations of biodegradable surfactant are the contam nants.
Wastewater is channeled to a collection tank for pretreatnent.
Surface runoff fromfire training facility pavenent can go
directly to the stormdrain since firefighting agents used
out si de each structure are also collected and sent to

pretreat ment.

a) Wastewater effluent characteristics are as noted
bel ow in Table 16. These wastewater characteristics are based
on actual bench tests performed by LANTNAVFACENGCOM
Limtations for each of these characteristics may vary on a
| ocal or state level. Typical wastewater surcharge |imts are
provided in Table 17. It should be the responsibility of the
| ocal EFD s to:
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(1) Determne the required | evel of wastewater
treat ment.

(2) Determne applicable regulations necessary to
obtain the wastewater permt.

(3) Determne the necessity of additional
envi ronnental studies of the projected wastewater (if required)
to identify:

(a) BOD - biological oxygen demand
(b) COD - chem cal oxygen demand
(c) pH

(d) TSS - total suspended solids

(e) TDS - total dissolved solids
(f) Priority pollutant scans
(g0 EPA priority pollutant scans

b) The effluent is not toxic as the high COD could
inply and is conpl etely bi odegradabl e when conbined with
acclimated bacteria. Surfactant quantities in excess of
200 ng/ kg should require the addition of an anti-foam ng agent
to suppress foamng. A typical anti-foam ng agent is Betz No.
300 def oaner.

c) Firefighting trainer wastewater should al ways
require secondary treatnent before being discharged to the
envi ronnent because of high BOD and COD.

d) Provisions for onsite biological treatnment should
be provided where the receiving stream does not i nclude
secondary treatnment. At those sites where Navy owned secondary
treatment will be required, the design should consider the
effect of precipitate on the treatnent process. High surfactant
effluent generates a precipitate so it may be desirable to
reduce the precipitate in the biological section by floccul ating
and sedinentation prior to treatnent.
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e) Alternative AFFF surrogate agents may be avail abl e
to reduce or elimnate |ocal effluent discharge problens.
Al t hough discharge Iimts will vary at each trainer |ocation
LANTNAVFACENGCOM Code 1811 has conducted a study of several
agents to determ ne anounts of each which can be di scharged as
part of the effluent streamfor the Fleet Training Center (FTC
Norfolk facilities. This information is avail abl e upon request
fromM. Ken Cark, M. Steve Azar, or M. JimBailey at
(804) 322-4736 or DSN 262-4736.

f) Modifications to the pretreatnment process
descri bed bel ow nmay be required to conply with | ocal discharge
limtations. |If pretreatnent is not required by | ocal
authorities, it may be del et ed.

Table 17
Wast ewat er Surcharge Limts

TYPI CAL (Based on
LIMTS donestic

sewage)
(mximum)

BOD - Biological Oxygen Denmand 230 ny/ kg*
COD - Chem cal Oxygen Demand 550 - 700 ng/ kg*
pH - neasure of acidity or 6.5 - 8.5*

al kalinity of a solution
Ol and G ease 100 ny/ kg
TSS - Total Suspended Solids 250 ng/ kg*

(consists nostly of

siliconized sodi um

bi carbonate particles)
MBAS - neasure of surfactant

quantity 200 ny/ kg

*Note: These are typical surcharge limts, not
conpliance limts.
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5.3.2 Separation Chanber. The large particle siliconized
sodi um bi carbonate is partially soluble in water; however, its
density is so close to that of water it should stay in
suspension wth the slightest agitation. Git and sludge from
ot her sources should accunulate in tanks associated with the
wast ewat er stream and a nethod for its renoval should be
included in the tank design. Training wastewater fromthe fire
training structure should be piped to a separation chanmber to
remove the propane. For details refer to par. 3.2.9 and
Appendi x A, Figure A-15.

5.3.3 Pretreatnment. Fire training wastewater should be
collected in an equalization tank sized to hold 125 percent of
the |l argest one day's effluent. This should allow various
firefighting agent concentrations to mx and dilute each other.
It should al so all ow a honobgeneous batch of wastewater to be
monitored and then discharged to the sanitary sewer systemat a
controlled rate. There should be two equal size equalization
tanks so that one can be discharging while the second is
receiving. During maintenance periods the active tank can

di scharge at night. Each of the equalization tanks shoul d have
draft marks in increnents sufficient for operators to estinate
tank contents to the nearest 1900 L.

a) Piping and val ves associated with equalization
t anks shoul d be designed for flexibility of use. Tanks should
overflow to each other. Each tank shoul d have provisions for
mechani cal agitation and sludge renoval. The agitation should
be a high volunme | ow head punped recircul ation systemwith a
90- degree el bow and | ength of pipe at the discharge so the
operator can nmanual |y adj ust between subnerged or open
di scharge. The open di scharge would afford sone aeration
Sl udge handl i ng provisions may consist of a sunp or trough to
which the grit can be hosed for renoval by shovel and bucket.
The sunp shoul d have a drain piped directly to the exterior of
the tank for future addition of a punped systemif it becones
practical. Provide permanent personnel access to the bottom of
tanks and a standpi pe, SP, so tanks can be hosed down with a 40
mm fire hose.

b) Consideration should be given to the option of
using a covered reservoir. The trade-offs are the cost of
di sposing of collected precipitation and freeze protection.
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c) A chemcal addition system should be provided for
addi tion of acid, caustic, and defoam ng agent. These three
chem cal s shoul d be separately punped at an adjustable rate to
ei ther equalization tank. The injection rate should be
determ ned manually. Prior to discharging the wastewater to a
secondary treatnent plant, the operator should determ ne the pH
of the effluent and nmake adjustnents as necessary. Automatic pH
adj ustnment with nmanual override can al so be used. Provide a
separate contai nnent for each of the three chem cals used for
the pretreatnment. The contai nnent basin should be designed to
keep chemcals frommxing and to control chemcals in the event
of spillage. A drain should not be provided. The containnent
shoul d be designed to hold 125 percent of the anmpbunt of chem cal
drum storage intended for the area. Provide |ocal exhaust in
the chem cal containnent area. The exhaust system should
manual |y operate fromthe | ocal area.

d) When the pHis adjusted, the wastewater is ready
for discharge. |If nonitoring is required by local authorities,
it should be done at this tine. A daily log of sanpling data
and chem cal additions should be maintained by the user.

Di scharge to the sewer system should be controllable and
verifiable because the rate should be used for billing purposes.
The preferred systemis dual sunp punps designed to evacuate the
tank in 8 to 10 hours.

e) Local nunicipal treatnent plants will periodically
want a chem cal analysis of the effluent being discharged to it.
The reporting period may be short at first but then | engthened
as confidence in the pretreatnment process is gained. A sanpling
shoul d best be done by a contract |aboratory since its purpose
is to determne permt conpliance and its final frequency should
not justify funding "in-house" capability. An automatic sanple
t aki ng machi ne should be provided at fire training sites to
facilitate the sanple taking process. The controls for sunp and
recircul ati on punps should include | evel controls, |ead-Iog
capability, alarmconditions for high-high and punp failure.
Alarm condi tions should be sent to the central annunci ator panel
in the utility building and to the 24-hour duty desk.

f) The inlet to the discharge and recircul ation punps
shoul d be provided with readily cleanable strainer to catch
| eaves and frogs, etc., which have been a problemin the past.
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g) Punps which take suction fromthe equalization
tank should be protected by a |low |l evel shutoff swtch.

5.3. 4 Recovery. WAstewater recovery normally cost nore than
purchase, treatnent, and di sposal of potable water. |In sone

i nstances, however, water use may be restricted and the nore
expensive route will be necessary. Recycled water should not
cause a health hazard and shoul d be conpatible with device
sensors. To avoid a health hazard, organic materials added
during firefighting should be renoved and the water should then
be made clear since the device sensors use opacity to
differenti ate between foam and water. A carbon absorption
procedure would be required to renove the organic materi al

foll owed by a reverse osnosis systemto renove the renmaining

di ssol ved solids and clear up the water. Since there are

chem cal conpounds which are not renoved by the above processes,
the addition of new water and bl ow down would still be required.
If recycling water is a serious consideration, nore study would
be required by the cognizant EFD to derive an acceptable system

a) Wastewater associated with firefighting structures
have | ow suspended solids, high dissolved solids (DS), high BCD
hi gh COD, high pH, and high total toxic organics (TTO | evels.
Recycling wll arithnetically escalate the untreated portions of
the wastewater (DS, BOD, COD, pH, and TTO, after each training
scenario, to such high |levels that device sensors and training
personnel's health could be effected. Also, high levels of TDS,
BOD, COD, pH, and TTS may prevent direct discharge into a
sanitary sewer. The recycling system should consider each of
the portions. The device sensor water requirenents are given in
the chart bel ow

pH Range 7.5 (max) - 6.5 (max)
Particle Size 40 m crons

Col or None

Ref oam ng Shoul d not foam when sprayed
Safety Not harnful to personnel

b) Recycling of water does not effect the storage
requi renent for potable water. The EFD environnental quality
di vi sion shoul d determ ne the required wastewater treatnent,
appl i cabl e regul ati ons necessary to obtain the wastewater
permt, and the necessity of required environnmental studies of
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the projected wastewater to identify: BOD, COD, pH, TSS, TDS,
priority pollutant scans, Environnmental Protection Agency (EPA)
priority pollutant scans as required; water reclaim
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APPENDI X A
GENERAL

19F1A, 19F3, 19F3A, 19F1B, 19F3B, and 19F3C
Bil ge Fireplace Structure

19F5, 19F5A Bil ge Firepl ace

19F1A, 19F1B, 19F3, 19F3A, 19F3C G| Spray/Bil ge
Firepl ace

Typi cal Deep Fat Fryer Firepl ace

Typi cal Mattress/Locker Fireplace

Hose Station Detail HS1 - 40 mm

HS2 - 65 mm Hose Station Detai

FR - AFFF Hose Reel Det ai

Quick Acting Watertight Door

Ellison Type Door

Fi repl ace Support

Particul ate Conpliance

Recharging Tilt Rack and Fill Equi pnent

Watertight Hatch for Energency Escape Trunk

W | d Hose Denonstration Facility

W d Hose Post Det ai

Portabl e Punp P-250 Denonstration Facility

Separation Chanber, 21Cl12 and 19F Series Devices

Cal soft L-40 Viscosity Characteristic Curve

Cal soft L-40/Water Viscosity Characteristic Curve

Two Position Control Interface

Fl oating Point Control Interface

Exhaust Fan/ Crawl Space Power Controls and Interl ock

AFFF Station

Lum naire, Types 1 and 2
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Figure A—1A
19F1A, 19F3, 19F3A, 19F1B, 19F3B, 19F3C

BILGE FIREPLACE STRUCTURE
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NOTES:

FIREPLACE DIMENSIONS SHOWN ARE INSIDE
FIREPLACE DIMENSIONS

REFRACTORY AND STEEL PLATE
LINER WALL SYSTEM

BOILER FRONT

DEVICE MOCK-UP
BY DEVICE CONTRACTOR

FIREPLACE
AREA

\FACILITY CONTRACTOR
(TYPICAL FLOOR INTERFACE)

Figure A—1B
19F5, 19F5A Bilge Fireplace
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DEVICE CONTRACTOR STACK HOOD

N
130\
\

ACTORY & STEEL

N

&
—d EES DEEP
T (
-

FIREPLACE AREA
TRAINING COMPARTMENT GRATING FLOOR

NO OPENING IN FLOOR REQUIRED

DA

\

\ A
s
o
2
2)

R WALL
PICAL)

DEVICE CONTRACTOR

FAT FRYER

NOT TO SCALE

Figure A-2
Typical Deep Fat Fryer Fireplace
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Figure A—3
Typical Mattress/Locker Fireplace
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Detail
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Figure A—5
65 mm Hose Station Detail

HS2
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813 mm HIGH, 838 mm WIDE MAX.

737 mm MAX.

@

‘ @—-—-—’f:l

77.724 mm DIA:

—

0]0'0.
000
®

CENTER OF GRAVITY
WITHOUT CRANK

\\
—
J

40 mm FLG.

- 6 HOLES 9 mm DIA.
Ry EQUALLY SPACED\ \
N 100 mm DIA. B.C.

11 mm MIN,

NG

229 mm ) 223 mm .
I 1
(6) 16.764 mm DIA._~ 254 mm |
HOLES !
541 mm
1270 mm

REFERENCE: MIL-R—-24414

NOTE: WHEN MOUNTING ON THE 19F4 & 19F4A FOAM DECKS, LOCATE
THE HOSE REEL SO THAT THE HOSE CAN BE DRAWN FROM REEL
ONTO THE TRAINING OECK.

AERQO—MOTIVE MFG. CO. MODEL NL20M 38 100 mm 40 mm HOSE REEL

NOT TO SCALE

FR — AFFF Hose Reel

Figure A—6
Detail
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Figure A=7
Quick Acting Watertight Door
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REFERENCE: L~
NAVSEA DWG. NO. 803—5184129:

DOOR, STEEL, BALANCED.

ELLISON BRONZE CO. INC.

NOT TO SCALE

Figure A—8
Ellison Type Door
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Figure A—9A
Fireplace Support
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Figure A—9B
FIREPLACE SUPPORT
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DEEP FAT FI RE

PKP em ssion 0.0690 kg in 6 runs during test
0.011 kg E/run

PKP di scharge 2 kg D/run during test

PKP em ssion rate 0.011 - 2 = 0.005 kg E/'kg D

3 Deep fat fires + 4 discretionary fires = 7 fires/class
*2 classes running together x 7 = 14 fires/day
9 kg discharge/fire x 3 fires/hr = 27 kg D/ hr
x 14 fires/day = 127 kg D/ day
27 kg Dhr x 0.005 kg E/kg D = 0.14 kg E/ hr
127 kg D/day x 0.005 kg E/’ kg D = 0.64 kg E/ day

Bl LGE FI RE

PKP em ssion 0.011 kg in 6 runs during test
0.002 kg E/run

PKP di scharge rate 0.002 = 7 = 0. 0003 kg E/ kg D
8 bilge fires/class x 2 classes = 16 fires
**9 kg discharge/fire x 6 fires/hr = 54 kg D hr

x 16 fires/day = 144 kg D/ day

54 kg D)hr x 0.0003 kg E/’kg D = 0.016 kg E/ hr
145 kg D/day x 0.0003 kg Ef’kg D = 0.048 kg E/ day

TOTAL Maxi mum

***x(0.14 kg E/hr + 0.016 kg E/ hr 0.156 kg E/ hr
27 kg DPhr + 54 kg D hr = 81 kg D/ hr

*0.64 kg E/day + 0.043 kg E/ day 0. 684 kg E/ day
127 kg Diday + 145 kg D/ day = 272 kg D/ day

*This represents the worst day where PKP fires for 2 classes were
run in 1 day. This is very unlikely.

**7 kg Dirun was used during test but figure 9 kg Drun for training
pur poses.

***Three 20 m nute exercises per hour on the deep fat fire and the bilge
fire for atotal of 6 fires is the maximumtraining rate.

Figure A-12
Particul ate Conpliance
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Figure A—11
Recharging Tilt Rack and Fill Equipment
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OUTER EDGE OF STAGING AREA DECK

(=1
2i5)

T

PROVIDE WHEELS INSIDE /
AND OUTSIDE

NQTE: HATCH IS 1067mm x 1219mm, RAISED, RECTANGLAR, QUICK ACTING
AND SPRING BALANCED WITH 330mm HAND WHEELS ON
BOTH SIDES WHICH OPERATE 4 DOGS.
REF. BUSHIPS DWG. 805—1624124

NOT TO SCALE

Figure A—12
Watertight Hatch For Emergency Escape Trunk
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STAND PIPE (SP) 65 mm TO

40 mm ADAPTOR

40 mm HOSE

NO KINK IN HOSE
\ WELDED BAND TO

CLEAR COUPLING

{ 2438 mm HANGING LOOSE
— / 40 mm HOSE
NOZZLE

30 480 mm, 40 mm HOSE

D)

12 192 mm

e

150 mm POST, 3048 mm HIGH

S
N_A 3 =

N
. STAND PIPE (SP) —/ B 5
HOSE E— 3

COUPLING
POST
ISOMETRIC VIEW PLAN VIEW
NOT TO SCALE
Figure A—13A

Wild Hose Demonstration Facility
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\—6 mm THICK CAP PLATE

GALVANIZED

S 7y
150 mm DIA. EXTRA STRONG
/STEEL PIPE GALVANIZED
E WWF 6X6— W2.9XW2.9
CONT. AROUND
[ve]
<
3 4— #4X 7620 mm LONG
6.8 kg FELT AROUND ISOLATION JT.
ISOLATION
JT. 127 mm THICK CONCRETE SLAB
£ ON GRADE REINFORCED WITH
E WWF B6X6— W2.9XW2.9
e r38 mm
F127 mm
. = 3 ] /
i 4 : a’x—-—x T
. »’< : @ X et A%
1y L=
E ‘T‘T" v’f" l? TYP. ALL AROUND
130 i 152 mm . ALL
o 5_91;@\ - ¥ Lf BASE PLATE
~ h |,’ | 13 mm x 356 mm SQUARE
_\t\ o GALVANIZED
e T 25 mm NON SHRINK GROUT
E T \g i
< : Sl —4— 19 mm DIA. x 305 mm
gl b.o.l"8y | ™|  EMBEDMENT ANCHOR
Q L=l Q) BOLTS GALVANIZED
b_. ¢ o
914 mm SQUARE ¢0—P #:Noﬂggnwég

WILD HOSE POST DETAIL

Figure A—13B

WILD HOSE POST DETAIL
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Figure A—14
Portable Pump P—250 Demonstration Facility
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Figure A—15
Separation Chamber, 21C12 and 19F Series Devices

177



VI L- HUBK- LUZ /(] 1B

APPENDI X A ( Cont i nued)

37v3S Ol ION

IAAND DILSIHILOVIVHO ALISOOSIA
JINLVIIdNTL
J2.8¢ ORAY 2.2 Q.1¢ 291 201 Q¥

_ | | | _ _ |

Sd0 ALISOOSIA

3.8l ® Sd0 000¢

|
X
N
(37vOS DINHLINYD0T)

O ® SdO 0099 — M8

SxOdWw = S3ISIOdIINID = SdO
3.0 = INIOd ONIZ33d4

2.1 ® /6% 62 = ALISN3A (> 3svE) WHLMVOOT TVINLYN = 901

(444v %002) by — 2
69¢100— = L 1
Ov—1 14051vO LA 907 — CA 901

Figure A—16
Calsoft L—40 Viscosity Characteristic Curve
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Figure A—17
Calsoft L—40/Water Viscosity Characteristic Curve
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T
120V/18/60 HZ ———— =

HOA SWITCH AT INSTRUCTORS
STATION (TYPICAL)

7

I
Il / ol CR 1
* | cro2a ()
- ~—— STARTER

L CONTACTOR

oAN-G=

24 VoLT
CONTROL RELAY

(R )-2FF CONTACTS RATED

O/ AS REQUIRED.

~y

(N
\/

| —— 24V 100mA SIGNAL

/ FROM COMPUTER

v v

\L CONNECT TO LABELED

TERMINAL STRIP AT DATA
TERMINAL CABINET

24V (TYPICAL)
- @ 1+
SIGNAL

TO0 DTC J

il

TYPICAL POSITIVE FEEDBACK FOR
TWO POSITION CONTROL

% TYPICAL SOURCE OF CONTACT PROVIDE IN THE INSTRUCTOR'S
CLOSURE IS DIFFERENTIAL STATION GAGE INDICATION
PRESSURE SWITCH ON FANS OF THE POSITIVE FEED BACK
AND PUMPS, AND LIMIT SWITCHES
ON NON—MODULATING DAMPERS. NOT TO SCALE

Figure A-18
Two Position Control Interface
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EXHAUST FAN/CRAWL SPACE POWER CONTROLS & INTERLOCKS

~

~

120V/19 /60HZ
L
DP_TRANSMITTER W/ 4-20 mA R1B | EXCESSVE DIFFERENTIAL
SRSTIREPoN [ onan scons oury 4 | Bbey G ™
PER CLOSED
NORMAL SETPOINT OUTPUT
CONTACT CLOSURE OUTPUTS O—
NORMAL DIFFERENTIAL
PRESSURE (FAN IS RUNNING)
L<>0<><>O<>< FRCeSlRE S 10
[>< DEVICE COMPUTER
(4=20 mA)
R18—1 TRIA | FAN FALURE (FAN NOT
I} (O—¢ RUNNING OR RUNNING
WITH DAMPER CLOSED)
R1A=1 15 SECOND DELAY
1t (ADJUSTABLE 0—120 SEC)
TR1A=1
S
HAND PBIA PBIA R1A-2 LA
1} ~O—4 FAN RUN INDICATOR
OFF CR1-1
) o
AJTO Ric T2 o FAN CONTROL
F iy O MOTOR RELAY
R1C
REMOTE CONTROL SIGNAL
FROM DEVICE COMPUTER
or1 -2 Ria—3 TO_<R1B FAN FALURE (AR FLOW
1/} - 1} °
/1 17 WHEN FAN IS REQUESTED
TR18-2 OFF) 15 SECOND DELAY
(ADJUSTABLE 0—120 SEC.)
TRIA-3 s
N i FAN FAILURE INDICATOR
N
, TR18-3 I ’
i ~J

EXHAUST FAN #1 CONTROL LOGIC (TYPICAL FOR FAN #2)

NOT TO SCALE

Figure A—20A

EXHAUST FAN/CRAWL SPACE
POWER CONTROLS & INTERLOCKS
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EXHAUST FAN SEQUENCE OF OPERATI ON:

HAND MODE: WHEN THE START PUSHBUTTON, PB1A, |S PRESSED, THE FAN
CONTROL RELAY, CR1, ENERG ZES AND LATCHES IN THE CIRCUI T. AS
THE FAN COVES UP TO SPEED, M NI MUM Al RFLOW DI FFERENTI AL PRESSURE
| S GENERATED, ACTI VATING R1IA. TH S CAUSES THE RUN | NDI CATOR,
L1A, TO LIGHT. PRESSING THE STOP BUTTON, PB1B, UNLATCHES THE

Cl RCU T VWH CH DEENERG ZES THE FAN CONTRCL RELAY AND RUN

| NDI CATOR.

AUTO MODE: WHEN THE REMOTE CONTROL RELAY, R1C, IS ENERG ZED,
THE FAN CONTROL RELAY, CR1, IS ALSO ENERG ZED. AS THE FAN COVES
UP TO SPEED, M NI MUM Al RFLOW DI FFERENTI AL PRESSURE | S CGENERATED,
ACTI VATI NG R1IA. TH S CAUSES THE RUN | NDI CATOR, L1A, TO LI GHT.
DEENERG ZI NG THE DEVI CE COVMPUTER CONTROL RELAY RELEASES THE FAN
CONTROL RELAY AND TURNS OFF THE RUN | NDI CATOR.

| NTERLOCKS AND ALARMS (HAND AND AUTO MODES): | F NORVAL

DI FFERENTI AL PRESSURE |'S SENSED (FAN IS RUNNI NG, RELAY RIA IS
ENERG ZED. EXCESSI VE DI FFERENTI AL PRESSURE ( FAN RUNNI NG W TH
DAMPER CLOSED) CAUSES R1B TO ENERG ZE. WHEN THE FAN | S
COMVANDED ON AND EI THER | NSUFFI CI ENT OR EXCESSI VE DI FFERENTI AL
PRESSURE | S SENSED FOR 15 SECONDS, RELAY TR1A (TR2A) ENERG ZES
AND LATCHES IN. TH S DEENERG ZES THE FAN CONTRCL RELAY, CR1 AND
LI GATS THE FAN FAI LURE | NDI CATOR, L1B. WHEN THE FAN | S
COMVANDED OFF AND NORVAL DI FFERENTI AL PRESSURE |'S SENSED FOR 15
SECONDS, RELAY TR1B ENERG ZES AND LATCHES IN. TH S ALSO CAUSES
| NDI CATOR L1B TO LI GHT.

NOTES: 1. CONTROL LOG C MAY BE | MPLEMENTED | N DI SCRETE
HARDWARE OR I N A SMALL PROGRAMMABLE LOG C
CONTROLLER.
2.  TIMER RELAYS PROVI DE A DELAY AS NOTED AFTER POVER | S
APPLI ED. VWHEN PONER | S REMOVED THE CONTACTS RESET
| MVEDI ATELY.

Fi gure A-20B
Exhaust Fan/ Crawl Space Power Controls and Interl ocks
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EXHAUST FAN/CRAWL SPACE POWER CONTROLS & INTERLOCKS

~

~y

R2A-4

-3
—

FAN FAIL (LOW nck
FOR EXHAUST FAN 2

120v/1¢ /60HZ
R3A
TR1A=3 R1A—4 TR3A
{ } O_‘

R3A-1 TR3B
/1
NORMAL DIFF. PRESS. TR38-1
FOR EXHAUST FAN 2 1T
PE;"_A TRIA-1 PB3B R3A-2 LA
Fp—ale—t— | o
OFF R3—
CR3
AUTO :
R3B
CR3-2 R3A-3 TR3C
1/l - 1 1 o
|/| 1T
TR3C-1
TR38-2 L8
7N\

POWER FROM CRAWL
SPACE CIRCUIT

PURGE. COMPLETE
3 MIN DELA
(ADJUSTABI£ 0-30 MIN.)

POWER CONTROL FAILURE

(O—+ (NO CRAWL SPACE POWER)

2 SECOND DELAY
(ADJUSTABLE 0-60 SEC.)

CRAWL SPACE POWER
ON INDICATOR

CRAWL SPACE POWER
ENABLING RELAY

REMOTE CONTROL SIGNAL
FROM DEVICE COMPUTER

POWER CONTROL FAILURE

POWER ON WHEN REQUESTED
r} 2 SECOND DELAY

(ADJUSTABLE 0-60 SEC.)

POWER CONTROL
FAILURE INDICATOR

CRAWL SPACE POWER CONTROL LOGIC

NOT TO SCALE

Figure A—20C
EXHAUST FAN/CRAWL SPACE
POWER CONTROLS & INTERLOCKS
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CRAW. SPACE PONER SEQUENCE OF OPERATI ON:

HAND MODE: WHEN EI THER FAN IS ON FOR 10 M NUTES W THOUT A
DETECTED FAI LURE, THE PURCE COMPLETE RELAY, TR3A, |S ENERG ZED.
WHEN THE ON PUSHBUTTON, PB3B, |S PRESSED AND TR3A | S ENERG ZED,
THE CRAW. SPACE POVNER RELAY, CR3, ENERG ZES AND LATCHES I N THE
CCRCUT. TH S PROVI DES PONER TO THE CRAW. SPACE, ENERG ZI NG
RELAY R3A AND LI GHTI NG THE POAER | NDI CATOR, L3A. PRESSI NG THE
OFF PUSHBUTTON, PB3B, UNLATCHES THE Cl RCU T WH CH DEENERG ZES
THE PONER CONTROL RELAY AND POWAER | NDI CATOR.

AUTO MODE: WHEN THE REMOTE CONTROL RELAY, R3B, |S ENERG ZED,
THE FAN CONTROL RELAY, CR3, IS ALSO ENERG ZED. THI S PROVI DES
PONER TO THE CRAW. SPACE, ENERG ZI NG RELAY R3A AND LI GHTI NG THE
PONER | NDI CATOR, L3A. VWHEN THE DEVI CE COMPUTER CONTROL RELAY
RELEASES, THE CRAW. SPACE PONER RELAY AND | NDI CATOR DEENERG ZE.

ALARMS (HAND AND AUTO : | F RELAY R3A DOES NOT ENERG ZE WTHI N 2
SECONDS AFTER POWNER |'S COMMANDED ON, POWER FAI LURE RELAY TR3B
ENERG ZES AND LATCHES ON. | F RELAY R3A DCES NOI DEENERG ZE

W THI NG 2 SECONDS AFTER POWNER | S COMMANDED OFF, POWER FAI LURE
RELAY TR3C ENERG ZES AND LATCHES ON. WHENEVER EI THER POVER

FAI LURE RELAY | S COMVANDED THE POANER CONTROL FAI LURE | NDI CATOR,
L3B, LI GHTS.

NOTES: 1. CONTROL LOG C MAY BE | MPLEMENTED I N DI SCRETE HARDWARE
OR IN A SMALL PROGRAMVABLE LOGE C CONTROLLER
2.  TIMER RELAYS PROVI DE A DELAY AS NOTED AFTER PONER | S
APPLI ED. VWHEN PONER | S REMOVED THE CONTACTS RESET
| MVEDI ATELY.

Fi gure A-20D
Exhaust Fan/ Crawl Space Power Controls and Interl ocks
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Figure A-21A
AFFF Station
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AFFF STATION

EQUIPMENT IDENTIFICATION

DESCRIPTION REFERENCE [SOURCE OF SUPPLY
GATE VALVE STANDARD COMM.—2067 kPa WOG
WATER_WAIN CONT. VALVE TO STATION (HYCHECK)] MIL—F —20042 | CLAVAL MOD. 18M—EP/18TM—EPKH
AFFF_CONCENTRATE DISCHARGE CONT vy _r_ LAVAL MOD. 181PM—
VALVE (POWER CHECK) MIL-F-20042 | © D- 181PM—EP
BACK_PRESS. REGULATING VALVE MIL— ¥=33338 | FEECON PART 00875040

MASTER SOPV (SOL OPERATED PILOT VALVE)

MIL-V-15508

CLAVAL MODEL CSMS5M-3A

PUMP (2.2 L/s @ 1378 kPa HEAD)

MIL—-P—19131

BLACKMER PUMP MODEL BXL-11/4

PUSHBOTTON STATION

STANDARD COMM.(RAINTIGHT)

eRERER) 83

MARINE FIRE MAIN STRAINER

STANDARD COMM.—2067 kPa WOG

STRAINER

STANDARD COMM.—2-67 kPa WOG

PRESSURE GAUGE (0—2067 kPa)

STANDARD COMM.

FLOW PROPORTIONER

MIL—P—24589

FEECON PART 00897750

FOAM NOZZLE SINGLE AGENT 6 L/s

MIL-N-24480 TYPE1

AKRON BRASS STYLE 3019

HOSE REEL SINGLE AGENT

MIL—R—24414

AERO—MOTIVE MFG CO. MODEL NL20M

T

HOSE SOFT HARD RUBBER

MIL—H-24580

STANDARD COMM.

AFFF CONCENTRATE TANK

SEE NOTE 3 & 6

SIGHT GLASS W/GLASS GUARD

STANDARD COMM.—2067 kPo WOG

MOTOR CONTROLLER

CONTRACTOR FIELD FABRICATED

2
) ) Y (T S 1 ey e

BACKFLOW PREVENTER

STANDARD COMM.

SYMBOL

DESCRIPTION

F 1206 kPa WATER MAIN

HYDRAULIC CONTROL SYSTEM

H
AFFF AFFF CONCENTRATE

AFFF—6 | 6% FOAM—-WATER SOLUTION

GATE VALVE W/LOCKING PIN

il

STRAINER

PET COCK.

*——| POWER/CONTROL WIRING

REMOTE CONTROL VALVE HYDRAULIC OPER.
DIAPHRAM TYPE. CONTROL LINE PRESS. TO

CLOSE. WITH (NYCECK CONF.)

PRESSURE GAUGE W/GAUGE COCK

MARINE FIRE MAIN STRAINER

1= f

GLOBE VALVE

NOT TO SCALE

Figure A-21B

AFFF

Station
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NOTES:

1. LOCATE SAMPLE COCK SO I T CAN FILL A 19 L AFFF CAN.

2. ALL PIPES SHOULD BE PI PED TO ALLOW DRAI NIl NG FOR FREEZE PROTECTI ON.
PROVI DE DRAI NS AT LOW PO NTS.

3. TANK SIZE: 19F1A-303 L
19F3-B1-303 L
19F3-B3-379 L
19F3-B4-379 L
19F3A -379 L
19F5 -379 L

4. SOURCE OF SUPPLY | S THE REQUI RED SOURCE OF SUPPLY.

5.  PAINT WATER PI PI NG RED AFFF CONCENTRATE PI PI NG GREEN, 6% AFFF
Pl PI NG RED AND GREEN STRI PED, EXCEPT AT FOAM STATI ON WHERE ONLY THE
VALVE HANDLES SHOULD BE COLOR CCDED.

6. THE TANK SHOULD HAVE:

(A) AN EXTERNALLY MOUNTED LI QUI D LEVEL | NDI CATOR ASSEMBLY
PROTECTED FROM BREAKAGE BY AN EXPANDED METAL CASE.

(B) A GOOSENECK PI PE VENT 25 MM I N DI AVMETER

(© TWO 200 MM I NSI DE DI AMETER TANK FI LL FUNNEL TAPERI NG TO 80 MM
DI AMETER W TH A FLANGED TOP RI M BOLTED I NTO A 80 MM TALL BOSS ON THE
TANK TOP. PROVI DE 80 MM STAI NLESS STEEL PI PE SCREENS, RUN PI PI NG TO
80 MM ABOVE TANK BOTTOM

(D) A FUNNEL TOP THREADED TO RECEI VE A SCREW I N FUNNEL COVER
REQUI R NG NO MORE THAN THREE TURNS TO REMOVE/ REPLACE.

(E) A FUNNEL COVER FI TTED WTH 102 MM W DE U- SHAPED HANDLE TO
FACI LI TATE USE.

(F) A 80 MM PI PE EXTENDI NG FROM THE FUNNEL BOTTOM TO WTH N 51 MM
OF THE TANK BOTTOM

Fi gure A-21C
AFFF Station
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NOTES (Conti nued) :

(G A PUWP SUCTI ON CONNECTI ON W TH A WELDI NG REDUCER HAVI NG
| TS LARCER END WELDED FLUSH W TH THE BOTTOM OF THE TANK. THE
| NLET AREA HAVI NG NOTES APPROXI MATELY FOUR TI MES THE FLOW AREA
OF THE SUCTI ON PI PI NG

(H TANK SHOULD BE CONSTRUCTED OF STAI NLESS STEEL (SS 316).

(1) A BOLTED ACCESS PLATE W TH GASKET IN THE TANK SIDE TO
ALLOWA M NI MUM OF 305 MM CLEARANCE FOR CLEANI NG

7. TRAI NER REQUI REMENTS:
19F1A HAS 1 FOAM STATI ON SERVI NG 2 FOAM REELS
19F3-B1 HAS 1 FOAM STATI ON SERVI NG 2 FOAM REELS
19F3- B3 HAS 1 FOAM STATI ON SERVING 1 FOAM REEL
19F3- B4 HAS 1 FOAM STATI ON SERVING 1 FOAM REEL 19F3A HAS
1 FOAM STATI ON SERVI NG 3 FOAM REELS (USE OF STD. COMM FOAM
PROPORTI ONI NG EQUI PMENT W TH 4 FOAM REELS | S APPROVED) .
8. MOTOR CONTROLLER (NEMA 4 ENCLOSURE)
(A) SEE SHEET 4 FOR PHYSI CAL REQUI REVENTS
(B) SW TCHES SHOULD BE APPROVED FOR WET LOCATI ONS
9. MASTER SOPV
(A) USE 480 V SOLENOI DS

10. AFFF PI PI NG VALVES AND FI TTI NGS SHOULD BE STAI NLESS STEEL
OR COPPER

11. PUW | S BLACKMER PUWP MCODEL BXL-1-1/4 (MFG DWG NO E-4638)
W TH STD. ELECTRIC MOTOR (7-1/2 HP, TOTAL ENCLOSED FAN COOLED) .

12. PROVI DE VI BRATI ON | SOLATORS FOR AFFF STATI ON SUPPORTS.

Figure A-21D
AFFF Station
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190



VI L- HUBK- LUZ /(] 1B

APPENDI X A ( Cont i nued)

WATER MAIN 1206 kPa

SOL#1
@@ SUPPLY PORT \_E] POI# 1

\]/ D>< PORT 2
[?SOL#Z
& N
@
AFFF
N a
©)
FOAM
HYDRAULIC CONTROL DIAGRAM
SOLENOID #2 \ U l SOLENOID #1
5 R 3 No o ne
OO SHOWN IN SOLENOID #1
?—? e e ENERGIZED POSITION
O O O O ¢}
NC C NO NO C NO
oo 0 0 O O
i

LNE # OF 44 6 7
CONTROLLER

MASTER SOPV WIRING DIAGRAM @

480V POWER
NOT TO SCALE

Figure A-21F
AFFF Station
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SEQUENCE OF OPERATI ON:

1. SUPPLY PONER TO MOTOR CONTROLLER CONTROL TRANSFORMER. THE WHI TE
PONER AVAI LABLE LIGHT (IL 1) IS LIT. BOIH SELECTOR SWTCH ONE (SEL 1)
AND SELECTOR SWTCH TWO (SEL 2) ARE I N "NORVAL" POSI TI ON AND BOTH AFFF
CONCENTRATE AND BACK PRESSURE GAGES SHOW NO PRESSURE.

2. I N NORVAL MODE BOTH SEL 1 AND SEL 2 SHOULD BE I N " NORVAL"

PCSI TI ON, MASTER SCOPV CONNECTS SUPPLY PORT TO PORT #2 WWH CH SUPPLI ES
PRESSURE TO (2) WATER CONTROL VALVE (PRESSURE TO CLOSE) AND CONNECTS
DRAIN PORT TO PORT #1 WHI CH RELI EVES PRESSURE TO (3) AFFF CONCENTRATE
DI SCHARGE CONTROL VALVE (RELIEF TO CLOSE). (4) BACK PRESSURE
REGULATI NG VALVE IS I N FULL RECI RCULATI NG MODE TO AFFF TANK.

3. TO START PUMP

A.  LOCAL OPERATI NG MODE: PLACE "NORMAL/ LOCAL RUN' SW TCH (SEL 1)
IN THE LOCAL RUN PCSI TI ON THE PUMP W LL START AND GREEN MOTOR RUN
LIGHT (IL 2) ON THE CONTROLLER IS LIT.

B. REMOTE OPERATI NG MODE ( (7) HOSE STATI ON PUSHBUTTON) :
MOVENTARI LY PUSH HOSE REEL PUSHBUTTON. THE PUWMP W LL START AND GREEN
MOTOR RUN LIGHT (IL 2) ON THE CONTROLLER IS LIT. | N ORDER TO ENERG ZE
SOLENO D #2, MOMENTARI LY PRESS THE PUSHBUTTON. THE PURPOSE OF THE
LOCAL MODE IS TO ALLOWNV THE AFFF PUMPS TO RUN, READY FOR ACTI ON,
W THOUT | NDECTI NG FOAM | NTO THE WATER MAIN.  WHEN THE FOAM REEL
STATI ONS ARE READY FOR FOAM THE TRAI NEE PRESSES THE REMOTE
PUSHBUTTON.

4. VHEN PUVP IS RUNNI NG THE MOTOR CONTROLLER ENERG ZES SOLENA D #2
OF THE (5) MASTER SOPV, WVH CH CONNECTS SUPPLY PORT TO PORT #1 WH CH
SUPPLI ES PRESSURE TO (3) AFFF CONCENTRATE CONTRCL VALVE VWHI CH GOES TO
FULL OPEN POSI TI ON AND CONNECTS DRAIN PORT TO PORT #2 WH CH RELI EVES
PRESSURE TO (2) WATER CONTROL VALVE VWH CH GOES TO FULL OPEN POSI Tl ON.
SOLENO D #2 | S DEENERG ZED AT THE END OF I TS STROKE.

5. THE (4) BACK PRESSURE REGULATI NG VALVE SHOULD SELF REGULATE SO
THAT THE PRESSURE OF THE AFFF CONCENTRATE | S EQUAL TO THE WATER AT THE
FLOW PROPORTI ONER.

Figure A-21G
AFFF St ation
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SEQUENCE OF OPERATI ON ( CONTI NUED) :

6. TO STOP PUWVP
A.  LOCAL OPERATI NG MODE:

(1) PLACE "NORVAL/LOCAL RUN' SWTCH (SEL 1) TO " NORMAL"
PCSI TI ON.

(2) MOVENTARILY PLACE "NORVAL/ OFF" SWTCH (SEL 2) TO
"OFF" POSITION. TO ENERG ZE SOLENO D #1 TO CLOSE (3) AFFF
CONCENTRATE VALVE AND (2) WATER CONTROL VALVE, AND RESET LATCH
RELAY.

B. REMOTE OPERATI NG MODE:
(1) MOVENTARILY PLACE "NORVAL/ OFF" SWTCH TO " OFF"

POSI TI ON TO ENERA ZE SOLENO D #1 TO CLOSE (3) AFFF CONCENTRATE
VALVE AND (2) WATER CONTROL VALVE AND RESET LATCH RELAY.

Figure A-21H
AFFF Station
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TYPE 1 & 2

LUMINAIRE REQUIREMENTS

1.

0 ® N O

LUMINAIRE SHALL MEET UL. 844
OR FACTORY MUTUAL (FM) STANDARD
FOR HAZARDOUS LOCATIONS.

LUMINAIRE SHALL MEET UL. 395 FOR
MARINE LOCATIONS.

HOUSING SHALL BE COPPER FREE
CAST ALUMINUM WITH LACQUER 0OR
EPOXY FINISH.

ALL JOINTS SHALL BE OF THE
THREADED TYPE.

HEAT AND IMPACT RESISTANT
PRESTRESSED GLASS GLOBE.

PROVIDE GLOBE GUARD INDICATED.
PROVIDE LAMPS AS INDICATED.
MOUNTING AS INDICATED.

PROVIDE INTERNAL GREEN
GROUNDING SCREW.

TYPE 1 TwWO 9 WATT COMPACT

FLURESCENT LUMINIRES RATED
FOR CLASS 1 DIVISION 2 GRUOP
D ATOSHPHERE.

TYPE 2 70-250WATT HPS OR 175-400

WATT MET. HALIDE LUMINAIRE
RATED FOR CLASS 1 DIVISON 2
GROUP D ATOSHPHERE.

Figure A-22

Luminaire, Type 1 & 2
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ROOF OMITTED
FOR CLARITY

Figure B—1
19F1A/19F1B Isometric

198

NOT TO SCALE




VI L- HUBK- LUZ /(] 1B

APPENDI X B ( Cont i nued)

JTvOS Ol 1ON

—>

Na

ww $¢ie

4

.

T Www 850 01 13

L »v FK
¥G)

Z¢SH ZSH

©
@ Y¥30av onm@

|-

—

0 ¢—

SHOVIS 1SNVHX3

O €—

o]

@ M__uog qaag m
Y3IN3
oz_%m._M @
o |

/ ("dAL) VY

CSH

NOLLYDOT 30VTd3uLd

(NOSIM13) ¥00d 9NISOTO "OLNY
¥OOd HSIN 3uIM

¥OO0A TVWLIN MOTIOH

H00Q INLOV MIIND “L'M

('L'm) ¥00Q LHOUNHAIVM
A

COQCIGI

Q3¥3A00
0 44—
ZSH
[ 1 ]
S4
W yeie
NG
o <

Figure B—2
19F1A/19F1B Staging Area Plan
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Figure B-3
19F1A/19F1B Second Floor Plan
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Figure B—4
19F1A/19F1B First Floor Plan
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Figure B—5
19F1A/19F1B Sections
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Figure C—1
19F3/19F3B B—1 Bilge Fire Building Roof Plan
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Figure C—-2
19F3/19F3B B—1 First Floor Plan
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19F3/19F3B Galley/Berthing Building B2 First Floor Plan
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CRAWL SPACE
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19F3/19F3B Pit Fire Building
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Figure C-5
19F3/19F3B B1 Sections
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19F3/19F3B B2 Section
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Figure C-7
19F3/19F3B B3/B4 Section
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Figure D—2
19F3A/19F3C Second Floor Plan
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Figure D—-3
19F3A/19F3C Roof Plan

214



IVI L- AUBK- LUZ /] 1B
APPENDI X D ( Cont i nued)

37vOS Ol ION

ww zZ/el

RRRERR N
NN
\\.//\A//\»/\\?/M//\\//\ B _ ww g 13
SN Y VYD “l_ ’
pomene VRN ;

1—1

215

Figure D—4
19F3A/19F3C Elevation
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Figure E—1
19F4/19F4A Training Deck Floor Plan
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19F4/19F4A Elevation

218



VI L- HUBK- LUZ /(] 1B

APPENDI X E ( Cont i nued)

JI¥OS Ol 1ON

dOLVvIIlddy wWw 61zl
ALV FAMYIANIVYLS “H3LVM
‘IATVA 30AY3IS ww mml/

- o INMIVY
v o ww Z/G¥
¥3aav
|/// ww 096 09 0IMV4 ISOH Ww 0
o /
[ N
ONNIVY —=
ww z/€1 713 X03d Wv04
@
N
[{e)
SYIVLS G3INITONI—| 3
N ¥0074 ONILYYO 3
ONNIVY
17 B

SNOILYOINNKKOD

AJD30 ONINIVYL
J134ONOD 40 3943

- —T X

—

133y 444y wWuw oy

AWVYO4 ‘JATVA 3OIAY3IS ww G9

, >
NEE 096 09 Q3IXvd4 ISOH ww G9 /rmwOI ww 00l 8¢
JAIVA T1vg ww o

14V1IS dANd 01410313

— ww eeve 13 %030 ONINIWAL 3U34ON0D —~]

Figure E-3
19F4/19F4A Foam Deck
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Figure E-6
19F4/19F4A Crawlspace Plan and Pedestal
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Figure F-—1

19F5/19F5A First Floor Plan

224



VI L- HUBK- LUZ /(] 1B

APPENDI X F ( Cont i nued)

‘ONIqING

Y3ANN 30VdS TMVHD 3JdILIN3 30IAO¥d

¥0 T4 ¥3HLI3 3dIAO¥d

SN

RN

WOOY RN
y3INNNG NN

¢ IYNOILJO

37v0S OL 1ON

N
\f\\”
WMZD._on

4 e
Z-SH |} ¢-SH € |z-sh || z-sH %{
NANT00 HEES =
SUIVLS 4008 —~J 3 SUIVLS 3
y L 1
] 4
NOOY ®
A WY ‘15313 3 NN
Y 3 7

L
NOILVLS \\

S.HOLONALSNI

(dAL) WALSAS ¥3NM TIvM
31V1d 1331S % AY¥OLOVH43Y

Figure F—=2
19F5/19F5A Elevation
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Figure G-—1
21C12/21C12A First Floor Plan
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Figure G-2
21C12/21C12A Section
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REFRACTORY & STEEL PLATE WALL

LINER SYSTEM (TYP)
(CNSE =
[ i
914 ® .
SHSI : -
E £C Q
1829 :
EO[ / 3048
" BULKHEAD
. T— FIRE
kaX"XX ><¢.» /| BULKHEAD
2134 o ) b
v o -
2 EO: [ 5. &
il I oyl de o to ) &
~ x L T A e L
- o~ — X R} 254
©w ) +—! LD
~ =55 DUET U« ] | TyPicaL RiB
2134 N NN N N 1 1219 6.1 STL PL
G Ak AR X CONSTRUCTION
EO[ e ) x| WELDED 0
X EL.-1524 - - - - P 121
A || R E A —
CONC.—7 SIK o ¥
FLOOR =y VRSV NEVAR [V VE @ % e
3 STEEL ~ - T
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o 2 1 || sHs2 o
NER g e <|}-—1829
=— | = 12199 40 8
0] & @] | 4115 .
[¥9]
— &r—=
\/ @//—1219 WIDE DOOR 4/
EC
®
EL. 1829 EL. 2134
LEGEND
EO EAB OUTLET IN HOUSING
EC EAB CABINET
X—X  KICKPLATE
GRATING
® ANGLE—GLOBE VALVE
©) HOLLOW METAL DOOR
® SIMULATED SUBMARINE DOOR

NOTE: ALL DIMENSIONS ARE IN mm.

NOT OT SCALE

Figu

re G—4A

21C12/21C12A Training Compartment/Equipment Mockup
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—— FIREPLACE——]
|._
TRAINING
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H4a
7 \ 28
EM EM B
O
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2z
28 ( v ]
° Il—]
| . ]
ACCESS
DOOR EMERGENCY O
EXIT
HATCH
LEGEND
%EM  EQUIPMENT LOCKER MOCKUP (FOR
COOLING SPRAY LOCATIONS)
% PROVIDED BY DEVICE CONTRACTOR
FACILITY CONTRACTOR PROVIDES COOLING SPRAYS NOT TO SCALE

Figure G—4B

21C12/21C12A Training Compartment/Equipment Mockup
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Figure G-5
21C12/21C12A OBA Canister Storage Rack
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Figure G—6
21C12/21C12A EAB Cabinet
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«
5]
/— PLATE, LABEL

%/ /— LOCKER W/COVER
@<—— HANDLE

CATCH, 4 REQ'D.

838 mm

ELEVATION
(MASK IN PLACE)

ISOMETRIC VIEW

NOTE :
PROVIDE 10 LOCKERS
IN EACH STAGING AREA.

Il
E/?— gSSP5R¥ ASK

BRACKETS

y : | I]i caTH
A ‘J TYP. OF 4

LOCKER BODY
SECTION A—-A WITH COVER REMOVED

/

[

NOT TO SCALE

Figure G—7
21C12/21C12A OBA Locker
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103 mm —
1T
TOP VIEW
PIANO TYPE
HANDLE H'NGE\
(TYPICAL)
1 [ ] —
-
£
£
&Q
E FIRE HOSE
3
559 mm
L102 mm
FRONT VIEW SIDE VIEW

1. CONSTRUCTED OF 2 mm STAINLESS STEEL

2. STANDARD ALL—PURPOSE NOZZLE STOWED INSIDE
WITH HOSE OR BRACKETED TO SIDE OF BOX

3. MOST HIDDEN LINES OMITTED FOR CLARITY
NOT TO SCALE

Figure G—-8
21C12/21C12A Fire Hose Locker Wall Mounted
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BOLT/ WASHER/ NUT

562 mm 304 STAINLESS STEEL

ol_ |o

—
£
£
[o]
-
(@]
- TOP VIEW
PIANO TYPE
_— HANDLE HINGE
[ ] r
£
£
)
o
£
£ FIRE HOSE
uwn
M
[(e]
{ 559 mm
' ]
102 mm
64 mm x 64 mm x 5 mm
BOLT TO FLOOR (TYPICAL) 304 STAINLESS STEEL
FRONT VIEW SIDE VIEW
1. CONSTRUCTED OF 2 mm STAINLESS STEEL
2. STANDARD ALL—PURPOSE NOZZLE STOWED INSIDE
WITH HOSE OR BRACKETED TO SIDE OF BOX .
NOT TO SCALE

3. MOST HIDDEN LINES OMITTED FOR CLARITY .

Figure G—9
21C12/21C12A Fire Hose Locker Floor Mounted
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Figure G—10A
AFFF Fill Station
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—_

o & Wb

© @ N o

12.

13.
14,
15.
16.
17.
18.
19.
20.
21.
22,

LEGEND

TANK, 1137 L WITH TOP AND LARGE LID;
20 mm DRAIN (3% AFF SOLUTION)
SIGHT GLASS

BALL VALVE, TYPICAL
15 mm HOSE 3048 mm LONG; RACK
TRIGGER VALVE WITH 814 mm LONG,13 mm TUBE; NO NOZZLE

INLINE PUMP 0.631 L/s AT 6096 mm HEAD
MEASURING TANK 38 L

SQUARE HEAD COCK

208 L DRUM

. SPILL PREVENTION CURB
11.

MOUNTABLE CURB

15 mm HOSE 6096 mm LONG WITH NOZZLE; RACK
OPEN SITE WATER FILL

PUMP START SWITCH

FLOOR DRAIN, TYPICAL

SHOP AIR STATION WITH 3048 mm HOSE
EMPTY EXTINGUISHERS

LIQUID LEVEL INDICATOR

LOW LEVEL PUMP SHUT OFF

RELIEF VALVE

110 VOLT RECEPTICAL FOR @

DRUM PUMP

NOTE

ALL CONSTRUCTION SHALL BE CORROSION RESISTANT METAL
ALL PIPE SIZES ARE 20 mm UNLESS INDICATED OTHERWISE

Figure G—10B
AFFF Fill Station
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Figure G—11
21C12/21C12A EAB Outlet Housing
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DRILL 5.1 HOLE EZ PER CI.AMP) IN CABINET FRAME

RIVETS TO BE FLUSH WITH
FOR 4.69 RMET (SEE DETAL § MATERIAL (TYP)
3 THICK 1
SPRING_ CLAWP, L—— SPRING CLANP,
BRONZE 25 .. N OPRENE RUBBER BRONZE 66.67 1.D.
% EX-B8-5Z-6 MFG. JE
BY HUGHSON
DETAL °C° pEIAL g SHEMIGA OV PLAN VIEW
RIVET, BLIND DOMED HD
4.69 ALUM. REAM
. 102 EXIST HOLE IN CLAMP
_1 772 | T0 5.1 DA
{ i | DETAL "X
. |
5 — 4
DETAL &
logxisic LDETAL "C"
STUD (6 REQ'D) DETAL FI:E VIEY CLEARANCE HOLE FOR
9.5 # STANLESS STL.
TOGGLE BOLT. (6 REQ'D)
3.8 STAINLESS
STL. PLATE 772
— =51 51 —={ e o |- 98
152
DETAL "8 1] \
(2 REQ'D)
+ a4d 89
0| N
0l o ~
= 2
£ n
© 3 bty
e
e
2 3
5 BRI o -
~
37 b ANCHOR BOLT 2
8 (4 REQ'D)
) 3
- i DETAIL "A” b
T~ oeTAL "¢ -+ 3
[ ©
I (2 REQ'D) -
76— = * 38 J
128 LOCATE FROM HOSE RACK ASS'Y
280 JRONT VIEW SIDE VIEW
NOTE: ALL DIMENSIONS ARE IN mm.
NOT TO SCALE

CABINET FRAME DETAIL

Figure G—12C
COMBINED HOSE STATION
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LIST OF MATERIALS

ITEM QTY.  DESCRIPTION REF. DRAWINGS

1 1 CABINET FRAME ASSY.

2 1 CABINET FACE PLATE

3 1 HOSE RACK ASSY.

4 1 FIRE HOSE LOCKER ASSY

5 2 FIRE HOSE — 40 mm x 7620 mm LONG MIL—H-24606

6 2 FIRE HOSE NOZZLE — BRASS STYLE - 2069 NAVSHIPS 810—1385834
7 3 SPANER WRENCH STYLE 46 NAVSHIPS 810-4444647
8 1 APPLICATOR - 410 - STYLE 2069 NAVSHIPS 810-1385834
9 1 WALL OR FLOOR MTD. 40 mm HOSE ANGLE NAVSEA 803-1385711

GLOBE VALVE, ONE END FLANGED. ONE
END MALE THREADED WITH HOSE CAP AND
CHAIN. BRONZE 40 mm

10 6 10 mm ¢ S.S. TOGGLE BOLTS 114mm LONG
1 6 10 mm ¢ S.S. WING NUTS

12 4 13 mm THICK SPACER — S.S.

13 4 13 mm S.S. NUT

14 4 13 mm S.S. LOCK WASHER

15 4 13 mm @ BOLT — 32 mm LONG

16 4 13 mm ¢ ANCHOR BOLTS

NOTE; STAINLESS STEEL MATERIAL IS AIS| TYPE 304 S.S.

Figure G—12D
COMBINED HOSE STATION
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CONTINUQUS STAINLESS
STEEL HINGE

635 mm

£

€

"

<

<+

14 mm HOLE (4 REQ'D)

-+t

E

©

~

JOP_VIEW
HANDLE, 25 mm WIDE
X 3 mm THICK
STAINLESS STEEL
559 mm SEE DETAIL
| 406 mm 126 o]
| Ll | [ | |
4 H%_ + L38 mm e
[
JYP. 102 mm

NOTE; MAT'L - 2.0 mm THICK STAINLESS
STEEL SHEET. CONSTRUCTION -
FULLY WELDED.

FOR MTG. SEE %@
DETAIL "8 ¢

305 mm

i + 0

»

NOTE; STAINLESS STEEL MATERIAL IS AISI TYPE 304 S.S.

NOT TO SCALE

Figure G—12E
COMBINED HOSE STATION

244




VI L- HUBK- LUZ /(] 1B

APPENDI X G ( Cont i nued)

JTv3S 01 10N T

RS SV_ 3, WIX
ww g
dAL U8 "US WQ wuw gz
¥V US IVl
30M WW 1S X HHL Ww 9 wui g x wuw ig .H_“HEJMM ww g
ww go'GL l/ ww g
¥VE TUS Vg ww §Z .
w Em_.
i sd || ] ww g
ww g. ww go'glL ; WU 5oy | ww gy T ZoT oW v w501
ww gz 5 W ZTF 1 ww gz W ¥Zh
BRIRoE
Ly

ONOT NN 65 X ¢ MW O}
L. v3g 33 SSVHE-Nid 307 3SYITIH HJIND
S. WWI3Q 338 ﬁEE 9
m * T
=i

,
1
ww gg—] _/'EE s Lo e

&
. et
3
D |||_ 3
ww 94 T ww gL 1
ww g 5
= 3
B ¥vE IS IVl 30M ww gy ww 9 ¥ ] 3
3 W LG X MOHL Ww 8 N 5]
3
3 K 3
_”EE 9
Ww zg1
B * <+ 4 1
/ _ A
T
L
[
WHL

a J.mn\ W SZ1
WHL Www oL g

3 us Y
e e EEw /Ila.cw_ )
1108 YOHONY
ww £y ¥04 T10H
= e FRVIT
- ww 77
W 90%

“US Q3Lv0D AN
ONO1 Wuw ¥SZ X vid

._ WWZG°) ASSY QUVANY1

‘INVd TINWN3

SS019 O3 40 SIV0D T
% 3INRd 40 LYOD | HUM
ASSY NOvd 3SOH 3QNO¥d
TAION

ww g/(

we N\

=F

e

I
ANTY WQ Www 669'F
OV3H Q3NOT ‘ONITE “L3A

Figure G—12F
COMBINED HOSE STATION
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Figure G—13A
EAB SYSTEM SCHEMATIC
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15 mm COPPER PIPE
WITH BRAZED ENDS

280 mm

—— 25 mm
€
€
w
~
15 mm SUPPLY
2 L/s © 689 kPa
£
15 mm NPT FEMALE , DRILL & E
TAP(S) PLACES (TYP.) o
Q
NOTE
DIMENSIONS ARE APPROX.
REFER TO MANUFACTURERS
DATA.
£
QD—1 . OF 4)
472 L/s © 689 kPa © —ml%f-‘w AU# oaAUTLETnc
SHUT-OFF OQUTLETS
——25 mm

QD-1: QUICK DISCONNECT CONNECTION
& COUPLING (SCOVILL) SHALL
BE_SUITABLE FOR A MSA P/N
55716 ADAPTER.

EAB MANIFOLD

NO SCALE

NOT TO SCALE

Figure G—13B
EAB SYSTEM SCHEMATIC
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IN_FIRE COMPARTMENT

BETWEEN MOCK UPS IN STAGING
AREA 2
EO-1 EO-1
=15 mm
IN FIRE
COMPARTMENT
15 mm -l EO-2
15 mm —

FROM COMPRESSOR N FIRE
COMPARTMENT
15 £0—1
™ f3

689 kPa
IN FIRE
15 mm COMPARTMENT
15 mm
2 EO-1
p.a.‘ M-1 TYP. OF 6
=—15 mm
IN EMER.
8L/s @
8¢’ IPa | CORRIDOR
l—15 mm @ EO-2
QD-1 (TYP. OF 24)
IN STAGING
AREA (D
EO-1

EAB HOUSING W/DOOR
SEE GENERAL DYNAMICS
DWG. 1889964 SHT. 142

(TYP. OF 4)
IN_FIRE
COMPARTMENT

E0-1

NOT TO SCALE

Figure G—13C
EAB SYSTEM SCHEMATIC
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Figure G—13D
EAB SYSTEM SCHEMATIC
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106 |or | T+ WYER <

PIPING LEGEND

POTABLE WATER—COPPER

AR GAPE FUNNEL

GATE VALVE—BRONZE FED. SPEC. WW-V—54, CLASS 150
GLOBE VALVE-BRONZE FED. SPEC. WW-v—51, CLASS 150
CHECK VALVE-BRONZE

ELECTRIC SOLENOID VALVE-BRONZE CLASS 150

UNION

ORIFCE UNION—BRONZE

STRAINER—BRONZE

AR PIPING-COPPER ASTM BSS, TYPE K

RELIEF VALVE—-BRONZE

QUICK DISCONNECT QD-1

BALL FLOAT TRAP

PRESSURE GAUGE

PRESSURE SWITCH

Figure G—13E

EAB SYSTEM SCHEMATIC
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BEVISION CHANGES

MOVED SOLENOID VALVE
ADDED 2 EO-1 STATIONS
ADDED NOTE 11
CHANGED NOTE 8

ADDED AIR PURIFIER

EQUIPMENT SCHEDULE

No. | oEscriPmON REFERENCE | SOURCE OF
SUPPLY
F—1 | SEPARATOR W/ FLOAT VALVE COMMERICAL- |
*

T2 [ 15_mm CULATE OMMERICAL—
FLTER 0.3 MICRON © 99.7% & 2 ORGANIC MINE SAFETY
CHARCOAL FILTERS 0.108 CAPACITY APPLIANCE_CO.

S—1 |SEPARATOR W/ FLOAT VALVE COMMERICAL~

_, | COMPRESSOR — 23 L/s, 688 kPa COMMERICAL—
C=1 1245 KW, 3500 Mg/kg MOTOR DASH,  MO0EL
QD-1{QUICK DISCONNECT CONNECTION MMERICAL—

COUPLEING Si f »f oo
MSA P/N 55716)
USED ON M—1
COMMERICAL—
M-1
oSBT fEAB wwwow) SCOTT AVATION
COMMERICAL—
EO-1|M—1 IN RECESSED CABINET PROVIDE W/
DOOR
E0-2|M—1 W/0 CABINET COMMERICAL

*THE EAB COMPRESSOR UNIT SHALL BE AN
OIL-LESS, SINGLE—STAGE, POSITIVE DISPLACEMENT,
NON—PULSATING, LIQUID RING TYPE: NAS—
ENGINEERING CO. MODLE OC—5C OR EQUAL.

EAB EQUIPMENT:(GOVERMENT FURNISHED)

MINE SAFETY APPLIANCE CO. MODEL 85570, 2438 mm LONG RUBBER LONG
WITH DEMAND REGULATOR 0.472 L/s REDUCES AIR PRESSURE

FROM 689 kPa TO 14 kPa & DEMAND FLOW RESPIRATOR WITH

ALL VISION FACE PIECE, 0.472 L/8 @ 14 kPa

NOTE LEGEND

D— NOTES FOR APPLYING TO DWG
S— NOTE FOR SPECIFICATION REQUIREMENT
C— DESIGN COMMENTS FOR DESIGNER

Figure G—13F
EAB SYSTEM SCHEMATIC
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DETECTOR
DEVICE DEVICE
COMPUTER CONTRACTOR
| DTC l
FACILITY
<C CONTRACTOR
O
I
SPARE OR
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21C12 EAB ROOM
COMPRESSOR PROPANE
MONITORING
SYSTEM
CENTRAL
MSIONS N TR POWER
PROPANE PA;‘&RE‘O SUPPLY
SYSTEM
SPARE AUXILIARY
CONTROLS
STATIONS
AUDIBLE
ALARMS
INTERCOM O OPANE
SYSTEM
INTERFACE &Lﬁm
PULL
STATIONS
FACILITY
HVAC
NOT TO SCALE
Figure G—14

21C12/21C12A — ALARM SYSTEM SCHEMATIC
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3277 mm
762 mm
381 mm(TYP.)
25 — |
— wasks MM TE sectons || 20 ™M
AN —
JUUUU L
VAR
—= [=—25 mm WOOD(TYP.) —
© SUPPORT
= & OIVIDER
[N
o |3
“3
5 VAR
h— 3
SHELF N\ IH
MASKS &
N E
—~ (<]
é L MASKJ 27 ™ g
B 3
1
N
o
W
SECTION 3 FRONT VIEW
3
NOTE:
EACH PIGEON HOLE SHALL
CONTAIN 5 MASKS.
(CAPACITY 200 GAS MASKS)
NOT TO SCALE
Figure H-1

Gas Chamber Gas Mask Wall Storage
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Figure [—1
21C12/21C12A CO,Bulk Tank Details
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21C12/21C12A COz Schematics
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DISCONNECT
SWITCH
L—i = REFRIGERANT
Ul L2 20L T2
L2— o[ o T3 COMPRESSOR
L3 3 MOTOR

172 e
B ol 13 52,

. 100,175,210 kw
BN 4FU {9R¥%on s10087213R8)

1 ———

2 AMP X1 120V X2
21 kPa TO 69 kPa COMPRESSOR
2 Z‘E T AT A0S O | MOTOR STARTER
PENN F70LB-1
o RS *ON 100,175,210 kW ONLY
s 12
OFF ON
4|2033 kPa_= 2101 kPo @ CONTROL RELAY
ALLEN BRADLEY SEX RELAY NO. 90-204)
. R854 s LIQUD SHUTOFF SOLENOID
SPORLAN (SEE STD-23 FOR P/N)
65 WATT HEATER
o ngco CRANKCASE HEATER
ART NUMBER JP202-2
A B8

STANDARD REFRIGERATION SCHEMATIC
(MAIN FUSES SIZED ACCORDING TO VOLTAGE AND MOTOR SIZE)

A B
| IMPULSE LINES TO PRESSURE
—@—:—E——J GAUGE AND LIQUID LEVEL GAUGE.
PENN- THERMON_ECONO TO BE TRACED WITH HEAT WIRE
TEMP. CONTROLLER ~ TRACE HEAT WIRE
A-18ABC-24

OPTIONAL HEAT WIRE CIRCUIT

A ALLEN BRADLEY MANUAL B
B384

X S W T
I Lt ALARM HORN
AH. (EDWARDS FLUSH
T__' MOUNT ADAPTAHORN.)
ALLEN BRADLEY
836-M

PRESS, SWITCH
CLOSES AT 2239 kPo

OPTIONAL HIGH AND LOW PRESSURE ALARM CIRCUIT
NOT TO SCALE

Figure -3
21C12/21C12A CO2 Schematics
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1651 mm

CYLINDER FILLING—
 — DISCHARGE

VAPOR
PURGE ¥

INLET—\ /’

\\\\\\——RDURN

LCOé;NLH I g
dBD A= 14

o D —
O

O,
———

COMPONENTS LIST

5.8 kW HYDRAUUC POWER UNIT

CO2 CYUNDER ASSEMBLY

HYDRAULIC CYUINDER ASSEMBLY

NOT TO SCALE CONTROL PANEL

@ 00|00

SUPPORT FRAME

Figure 1-4
21C12/21C12A CO, Manual Extinguisher Fill Pump
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21C12/21C12A CO, Flow Schematic
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208-230—-460v.,30,60HZ

I_I1 L12 IL.'S
IR,
J_J_J_ \ 30 AMP, 3@ DISCONNECT
BY OTHERS
2A. FUSE
LOW
LEVEL
@
—
PUMP o,
_S'IDLE — (1 D () (&) 7 2
LR-1
(2)| 7
13
™~
A
LR-1
(2) 4 (9 = (10 (s
N 16—
8 5 &/

Figure |1—6
21C12/21C12A COz Wiring Schematic
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21C12/21C12A CO2 Legend
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St eam Heat ed Vaporizer Wthout Liquid Punp
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Figure J—1A
Clearance Requirements
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MINIMUM RECOMMENDED DISTANCE
DIMENSION POINT TO POINT DISTANCE, mm
A 1 to 3° 22 860

4 0 45 720
5¢b 60 960
5 ¢ 106 680
B 6 6096
C 12 60 960
13 15 240
D 2 to 6 6096
E 7 15 240
F 12 60 960
13 22 860
G 3,45 to 6 1524
H 7 4572
| 8 30 480
9 15 240
10 6096
J 11 d 22 860
K 12 22 860
13 15 240
L 14 22 860
M 6 to 15 15 240
N 7 to 12,13,15 ¢ 22 860
0 13 to 14 22 860
NOTES;

FOR SINGLE TANKS ONLY. TREAT MULTIPLE TANKS AS NO. 5
FOR BUILDINGS WITH HYDRANT PROTECTION.

FOR BUILDINGS WITHOUT HYDRANT PROTECTION.

1524 mm FOR TANKS WITHIN A GROUP.

FOR TANKS SMALLER THAN 758 L, 7620 mm.

soopoo

Figure J—1B
Clearance Requirements
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Waterbath Vaporizer with Liquid Pump
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Waterbath Vaporizer with Liquid Pump
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Steam Heated Vaporizer with Liquid Pump
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Figure J—5B
Steam Heated Vaporizer with Liquid Pump
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Figure J—6A
Waterbath Vaporizer Without Liquid Pump
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Figure J—6B
Waterbath Vaporizer Without Liquid Pump
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Figure J—7A
Steam Heated Vaporizer Without Liquid Pump
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Figure J—7B
Steam Heated Vaporizer Without Liquid Pump
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REFERENCES

NOTE: THE FOLLOW NG REFERENCED DOCUMENTS FORM A PART OF THI S
HANDBOOK TO THE EXTENT SPECI FI ED HEREIN. USERS OF TH S HANDBOOK
SHOULD REFER TO THE LATEST REVI SI ONS OF Cl TED DOCUMENTS UNLESS
OTHERW SE DI RECTED.

FEDERAL/ M LI TARY SPECI FI CATI ONS, STANDARDS, BULLETI NS,
HANDBOOKS, AND NAVFAC GUI DE SPECI FI CATI ONS:

Unl ess otherw se indicated, copies are available fromthe Naval
Publ i shing and Printing Service Ofice (NPPSO, Docunment O der
Desk, Buil ding 4D, 700 Robbins Avenue, Phil adel phia, PA
19111-5094.

FEDERAL SPECI FI CATI ONS
BB- A- 1034 Conpressed Air, Breathing.

Z7- H 451 Hose, Fire, Wven-Jacketed Rubber or
Lat ex or Rubber-Coated Fabric-Lined
Wth Couplings.

M LI TARY SPECI FI CATI ONS

M L- E- 24091 Exti ngui sher, Fire, Portable,
Pot assi um Bi carbonate, Dry Chem cal,
Cartridge- Operated Type.

M L- E- 24269 Exti ngui sher, Fire, Carbon Di oxi de,
15 Pound, Portabl e, Permanent
Shut of f, Navy Shi pboard Use.

M L- H 24580 Hose Assenblies, Synthetic Rubber,
Noncol | apsi bl e, Firefighting.

M L- H 24606 Hose Assenblies, Chlorosulfonated
Pol yet hyl ene | npregnat ed, Doubl e
Synt hetic Jacket, Wth Couplings,
Firefighting and O her Water Service.

M L- W 25038 Wre, Electrical, H gh Tenperature
and Fire Resistant.
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M L- F- 29046 Fl oori ng Rai sed, Ceneral
Specification for.

NAVFAC GUI DE SPECI FI CATI ONS

NFGS- 15484 Medi cal Gas and Vacuum Systens.
HANDBOOKS

M L- HDBK- 1012/ 1 El ectronics Facilities Engi neering.

M L- HDBK- 1190 Facility Pl anni ng and Desi gn Cui de.

NAVY MANUALS, P-PUBLI CATI ONS, AND | NSTRUCTI ONS:

OPNAVI NST 5090. 1 Envi ronnmental and Natural Resources
Protection Manual, Chapter 6, Ar
Pol | uti on Abat enent.

NAVSHI PS Techni cal Manual Chapter 9930.

Dvt 22 Petrol eum Fuel Facilities.

NAVMVAT P- 9290 System Certification Procedures and
Criteria Manual for Deep Subnergency
System

OTHER GOVERNVENT DOCUMENTS AND PUBLI CATI ONS:

DEPARTMENT OF LABOR

29 CFR 1910 OSHA Safety and Health Standards for
General Industry (Labor OSHA
| ndustry Reg. 2206).

(Unl ess otherw se indicated, copies are available from

Cccupational Safety and Health Adm nistration, 200 Constitution
Avenue NW Washi ngton DC 20210.)
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DRAW NGS

BUREAU OF SHI PS ( BUSHI PS)

803- 1645097 Hatch WT. Raised Quick Acting 36" x
42" - 5 P.S.I. Arrangenent.

804-5184163 Trunk Safety Nets.

805- 1400064 WQA Doors - 18" x 36", 6 Dog

Arrangenent .

805- 1624089 Hatch WT. Raised Individually Dogged
36" x 60" Wth Scuttle-15 P.S. |
Arrangenent .

810- 1385834 Water Fog 1-1/2-inch Ball Type.

NAVAL SEA SYSTEMS COMVAND ( NAVSEA)

608- 4674414 Mounting Fire Hose Rack and Access.
NAVSHI PS

803-1385712 Val ve, Hose G obe and Angl e.

803-5184129 St eel Bal anced Door

804- 1749235 Thermal |y I nsul ated Ladder Rungs for
Escape Trunks From Machi nery Spaces.

805- 1400066 Doors WT. (Individually Dogged)
Medi um St eel .

805- 1400074 Gal vani zed Steel, Wthout HASP
Assenbl y.

805-1749113 I ncli ned Ladders Al um num
Assenbl i es.

805- 860089 Met al Hose Rack Assenbly and
Det ai | s.
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810- 4444647 Syringe Spanner Navy Fire Hose.
MARE | SLAND
612- 1889964A1 Emergency Air Breathing Device.
612- 1889964A2 Enmergency Air Breathing Device Mdels.

(Unl ess otherw se indicated, copies are avail able from Naval
Engi neeri ng Drawi ng Support Activity, Portsnouth, NH
03804-5000.)

NON- GOVERNMVENT  PUBLI CATI ONS

AVERI CAN CONFERENCE OF GOVERNMENTAL | NDUSTRI AL HYG ENI STS
(ACG H)

| ndustrial Ventil ati on Qui de.

ACA H 2080 | ndustrial Ventilation, A Manual of
Recommended Practi ce.

(Unl ess otherwi se indicated, copies are available fromthe
Ameri can Conference of Governnmental |ndustrial Hygienists
(ACAd H), 6500 denway Avenue, Bldg. D-7, G ncinnati, OH
45211-4438.)

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI B31. 3 Chem cal Pl ant and Petrol eum Refinery
Pi pi ng.

Unl ess otherw se indicated, copies are available from Ameri can
Nati onal Standards Institute (ANSI), 1430 Broadway, New York, NY
10018.)

AVERI CAN PETROLEUM | NSTI TUTE ( API)

APl 2510 Design and Construction of LP Gas
Installations at Marine and Pi peline
Term nal s, Natural Gas Processing
Pl ants, Refineries, Petrochem cal
Pl ants, and Tank Farns.
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(Unl ess otherw se indicated, copies are available fromthe
Anmerican PetroleumlInstitute (APlI), 1220 L Street NW
Washi ngton, DC 20005.)

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM
ASTM A36 Structural Steel.

ASTM A242/ A242M Standard Specification for Hi gh-
Strength Low Al loy Structural Steel.

ASTM 588/ A588M Standard Specification for Hi gh-
Strength Low Al l oy Structural Steel
Wth 50 psi (345 Mpa) M ninmum Yield
Point to 4 in. (100 nm Thi ck.

(Unl ess otherwi se indicated, copies are available from Anmeri can
Society for Testing and Materials (ASTM, 1916 Race Street,
Phi | adel phia, PA 19103.)
AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

Boi |l er and Pressure Vessel Code.
(Unl ess otherwi se indicated, copies are available from Aneri can
Soci ety of Mechani cal Engi neers (ASME), 345 East 47th Street,
New York, NY 10017.)
AMERI CAN WATER WORKS ASSQOCI ATI ON ( AWM

AWM C506 Backfl ow Preventi on Devi ces--Reduced
Princi pl e and Doubl echeck Val ve Types.

(Unl ess otherwi se indicated, copies are available from Anmeri can
Wat er Works Associ ation (AWM), 6666 West Qui ncy Avenue,
Denver, CO 80235.)
AMERI CAN VEELDI NG SOCI ETY, INC. (AWS)
AWS B2. 1. 005 St andard Wl di ng Procedure

Specification (WPS) for Gas Metal Arc
Wel di ng of Austenitic Stainless Steel.
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AWS B2. 1. 006 St andard Wl di ng Procedure
Specification (WPS) for Gas Metal Arc
Vel ding of Carbon Steel to Austenitic
St ai nl ess Steel .

(Unl ess otherwi se indicated, copies are available from Anmeri can
Vel ding Society, Inc. (AW5), 550 NNW LeJdeune Road, Mam, FL
33126.)
FACTORY MUTUAL RESEARCH CORPORATI ON (FM

Loss Prevention Dat a.
(Unl ess otherwi se indicated, copies are available from Factory
Mut ual Research Corporation (FM, 1151 Boston-Provi dence
Turnpi ke, P.O Box 9102, Norwood, MA 02062.)
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 12 Car bon Di oxi de Extingui shing Systens.

NFPA 24 Install ation of Private Fire Service
Mai ns and Their Appurtenances.

NFPA 54 Nati onal Fuel Gas Code.

NFPA 58 St orage and Handling of Liquefied
Pet r ol eum Gases.

NFPA 70 National Electrical Code.

NFPA 78 Li ghtni ng Protection Code.

(Unl ess otherwi se indicated copies are avail able from Nati onal
Fire Protection Association (NFPA), Batterymarch Park, Quincy,
MA 02269-9904.)

SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL
ASSOCI ATION, I NC. ( SMACNA)

| ndustrial Duct Construction Standards.
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(Unl ess otherw se indicated, copies are avail able from Sheet
Metal and Air Conditioning Contractors' National Association,
Inc., (SMACNA), P. O Box 221230, Chantilly, VA 22033-1230.)

UNDERWRI TERS LABORATORI ES | NC. (UL)

UL 595 Mari ne- Type El ectric Lighting
Fi xtures.

(Unl ess otherw se indicated, copies are available from

Underwiters Laboratories Inc. (UL), 333 Pfingsten Road,
Nor t hbrook, IL 60062.)
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GLOSSARY
AFF. Above finished floor.
AFFF.  Aqueous filmform ng foam
APC.  Aqueous potassi um car bonat e.
BOD. Biol ogi cal oxygen denmand.
CBR  Chemi cal biological radiation
CNO.  Chief of Naval Operations.
COD. Chem cal oxygen denmand.
CSHS.  Conbi ned subnarine hose station.
CV. Aircraft carrier deck.
DD. Destroyer deck
DTC. Data term nal cabinet.
EAB. Energency air breat hing.
EFA. Engineering field activity.
EFD. Engineering field division.
EM . Electromagnetic interference.
EPA. Environnental Protection Agency.
FR. Foamreel station.
FS. Foam hose stati on.
FTC. Fleet Training Center.
HCFF. Hi gh capacity fog foam generator.

HS. Hose station.
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HVAC. Heating, ventilating, and air conditioning.

LANTNAVFACENGCOM  Atlantic D vision, Naval Facilities
Engi neeri ng Command.

MBAS. Met hyl ene- bl ue-active subst ance.
MLCON. Mlitary construction.

NAVFACENGCOM Naval Facilities Engi neering Conmand.

NAVMAT. Naval Material Command.

NAWCTSD. Naval Air Warfare Center Training Systens D vision.
N OSH.  National Institute for Cccupational Safety and Heal th.
OBA.  Oxygen breathing apparatus.

PFE. PKP fire extinguisher.

PKP.  Purpl e potassi um powder.

POTW  Public owned treatment works.

SHS. Submarine hose station.

SP. Stand pi pe.

TAR.  Twin agent reels.

TDS. Total dissolved solids.

TLV. Threshold Iimt val ue.

TPP.  Triphenyl phosphate.

TSS. Total suspended solids.

TTO. Total toxic organics.

WQA. Watertight quick-acting.
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