3rd Edition, March 2010
Approved for public release;
* Y RDECOM

TECHNOLOGY DRIVEN. WARFIGHTER FOCUSED.

Department of Defense
Combat Feeding

FOOD SERVICE EQUIPMENT
& FIELD FEEDING SYSTEMS




DoD Combat Feeding
Food Service Equipment & Field Feeding Systems

3rd Edition
March 2010

OPSEC U09-734
Approved for public release; distribution unlimited

Proponents of this pamphlet are the DoD Combat Feeding Directorate (CFD; Natick Soldier
Research Development & Engineering Center) and Product Manager — Force Sustainment
Systems (PM-FSS) located at the U.S. Army Natick Soldier Systems Center.

This pamphlet is posted on the DoD Combat Feeding website address given on the back
cover. For the most current information regarding food service equipment and feld food
service items prior to the publication of an updated pamphlet, please consult the website.
General comments and suggested improvements from readers and customers are most
welcome. Please send or email them to the CFD or PM-FSS addresses listed on the last
page of this pamphlet.

The U.S. Government and the DoD Combat Feeding Directorate make no endorsements of
any commercial items contained, whether written or photographed, within this pamphlet.

A commercial product or name is only mentioned in cases where a contract has been
awarded or where a particular piece of equipment is dependent on a sole-source that meets
military performance specifcations.

The U.S. Army Natick Soldier RD&E Center’s DoD Combat Feeding Directorate and the
Product-Manager - Force Sustainment Systems will continue to invest in advanced food
service equipment science, technology, and development in order to provide world-class
combat feeding feld food service systems to the United States Armed Forces.

© 0w

Gerald A. Darsch

Director

DoD Combat Feeding Directorate

U.S. Army Natick Soldier RD&E Center

(18 Hrs

LTC Daryl P. Harger

Product Manager

Product Manager — Force Sustainment Systems
Program Executive Offce —

Combat Support & Combat Service Support






FOOD SErviCE EQuipmENT & FiELD FEEDiINg SySTEmMS

ACrONym LiST

Advanced Design Refrigerator-300......... ADR-300
Advanced Food Sanitation Center................ AFSC
AN FOICe i AF
Air Expeditionary FOrces .......ccovvvievvvviiannnnn.. AEF
Army Field Feeding System ...........cccvveuee... AFFS
Assault Kitchen ....... .o AK
Automated Cardboard Shredder .................. ACS
Automated Shipboard Dishwashing

SY S M o e ASDS
Battlefeld Kitchen ..... ..o BK
Basic Expeditionary Airfeld Resources........ BEAR
Beverage Cooling Unit..........coovvvviiinnnin... BCU
Combined Arms Support Command ....... CASCOM
Containerized Deployment Kitchen .............. CDK
Combat Feeding Directorate.............ccccevu.... CFD
Commander, Naval Air Systems

Command ......coooiiiiiiiie COMNAVAIR
Commercial-off-the-Shelf ......................... COTS
Communication Zone Kitchen................ COMM-z
Containerized Kitchen ..., CK
Continuous Operations ........cccvveveeevnn.. CONOPS
Culinary Specialist .......c.coiiiiiiiiiiiiiiiiiieias CSs
Defense Logistics AQENCY ...vcvevvvviiieeennnnnnnn. DLA
Department of Defense ......ccccvvvviiieniin... DoD
Expeditionary Field Kitchen ......................... EFK
Electric Single Palletized Expeditionary

KitChen ... ESPEK
Enhanced — Tray Ration Heater System ... E-TRHS
Field Food Service System ........cccvvvieevvvnnnn. FFSS
Family of Medium Tactical Vehicles ............ FMTV
Food Sanitation Center ...........ccccviieeiiieann... FSC
FOrce Provider.......ocoviiiiiiiiii i FP
Individual Beverage Container...................... IBC
Insulated Food Container ............cooeeviieennn.. IFC
International Standards Organization ........... ISO
Kitchen, Company Level Field Feeding ...... KCLFF
Logistics Civilian Augmentation

Program ... .. e LOGCAP
Marine Corps Systems

Command ........coeviiiiiiiiiiieannn.. MARCORSYSCOM
Meal, Ready-to-Eat..........ccovviiiiieiiiinnn... MRE™

Medical Field Feeding Cart .............ccoeveenn.. MFFC
Mobile Kitchen Trailer ...t MKT
Modern Burner Unit .........coooiiiiiiiiiiiiann.. MBU
Modifed Atmosphere Packaging System ..... MAPS
Mounted Water Ration Heater................... MWRH
Multi-Temperature Refrigerator

Container System ......cccvviiiiiiiiiieiiiannn, MTRCS
Natick Soldier Research Development

& Engineering Center ........ccccevviiivnnnnn. NSRDEC
National Sanitation Foundation.................... NSF
National Stock Number..................ooiaet. NSN
Naval Sea System Command ................. NAVSEA
Naval Supply Systems Command............ NAVSUP
Navy Standard Core Menu .........cccvvvvenennn.. NSCM
Optimized Insulated Food Container............ OIFC
Product Manager — Force Sustainment

SY S EEIMS e PM-FSS
Product Manager — Infantry Combat

Equipment.... ..o PM-ICE
Pre-Planned Product Improvement................ P3lI
Tactical Quiet Generator ..........cccccvvveevvennnn.. TQG
Thermoelectric Water Chiller/Heater-......... TEWCH
TrCONTAINET ... TriCon
Refrigerated Container System.................... RCS
Refrigeration Unit .........coooiiiiiiiiiiii i RU
Research & Development...........c.cooeevevnne... R&D
Shipboard Modular Refrigerator ................... SMR
Single Palletized Expeditionary Kitchen......... SPEK
Self-Powered Tray Ration Heater............... SPTRH
Smart Process Control System .................. SPCS
Subsistence Platoon..........ccoooviiiiiiiiiiiiin... SP
Thermoelectric Water Chiller/Heater-......... TEWCH
Tray Ration Heater.........c.oooiiiiviiiiiiniinnn. TRH

Enhance - Tray Ration Heater System...... E-TRHS
Unitized Group Ration —

Heat & Serve™ . ... .. it UGR-H&S™
Unitized Group Ration — A™ _................. UGR-A™
Unitized Group Ration —B™ .................. UGR-B™
United States Marine COrpS......ccccevvevnnnenn.. UsMC
Volts Alternating Current ...........cccoeeevvnnn... VAC
Waste to Energy Converter ..........oooveiiinnn.. WEC



HOw TO uSE THiS BOOKLET

This purpose of this book is to communicate the CFD
mission when it comes to researching, engineering, and
developing new materials and technologies for military
feld feeding equipment and systems. As seen in the table
of contents, each equipment item or feld feeding system is
grouped with the service by which it is primarily (or exclu-
sively, in some cases) used. While it is important to know
which service uses various equipment items or systems,
it is also important to understand that there is often some
crossover between services and the equipment they utilize
to feed their units, since the services do not always operate
independently from one another. Additionally, greater
understanding of a particular item or system, a kitchen,
for example, can be gained when one is aware of the
environment in which it that kitchen is used and how it
compares to another type of kitchen used by a different
service in the same type of environment. As you will
note on pages 6-7, there is an “Equipment and Systems
lllustration” that demonstrates the operational scenarios in
which the major equipment items and systems described
in this book are used. Keep this illustration in mind as you
read through the book, understanding that each item has
been carefully researched, engineered, and tested by the
CFD to ensure that it is effective, effcient, sustainable,
and maintainable in the operational environment for which
it is intended.

Additionally, this book is divided into fve sections: Army,
Marine Corps, Navy, Air Force, and Coming to a Theater
Near You®. Within each section is a brief introduction
to the major technology thrust areas being pursued for
each service, followed by a listing of the primary pieces
of equipment or feld food service systems that fall within
those thrust areas. The Coming to a Theater Near You®
section specifcally focuses on future technologies being
investigated to further improve feld food service systems
on the battlefeld. In addition, it is important to understand
the relationship between the equipment and feld food
service systems described in this book and the family of
combat rations which they support. The types of opera-
tional rations mentioned in this book are as follows:

iNDiviDUAL rATiONS:

Meal, Ready to Eat™ (MRE™), First Strike Ration®,
and Meal Cold Weather/Long Range Patrol (MCW/
LRP): Each of these is an individual ration utilized by
Warfghters in various environments when feld food service
equipment is not available. The MRE™ is the cornerstone

of individual rations, sustaining a Warfghter for up to 21
days of deployment while being nutritionally adequate for
longer periods if necessary. The FSR® enhances Warfghter
consumption and is designed as a compact, eat-on-the-
move assault ration to be utilized during the frst 72 hours
of intense confict by forward deployed Warfghters. The
MCWY/LRP is a restricted calorie ration with a long shelf life
than can be used during initial assault, special operations,
and long-range reconnaissance missions.

uNiTizED grOup rATiONS (ugr):

UGR-H&S™: Is generally the frst group ration made
available to Warfghters in theater. During early deployment
when only feld kitchens without refrigeration capability
are available, the UGR-H&S™ provides a high quality,
hot group meal for 50 Warfghters with easy to prepare,
heat, and serve food that is pre-cooked and shelf stable,
hermetically sealed in polymeric trays

UGR-A™: Provides high quality, fresh-like food compo-
nents for 50 Warfghters and is the most highly accepted
ration in the UGR™ family. The UGR-A™ is the only
military ration that contains frozen food components; it
is therefore based on a build-to-order assembly process
that requires refrigerated/frozen storage and a feld kitchen
for preparation.

UGR-B™: Is used primarily by the Marine Corps. This
ration is designed to meet requirements for providing
50 Marines with high quality group rations that do not
require refrigeration and are quick and easy to prepare. All
ingredients in the ration are shelf stable, with an emphasis
placed on including commercial products in all menus.
There are 5 breakfast and 14 lunch/dinner menus.

Navy Standard Core Menu (NSCM): Is designed to
standardize food service throughout the Navy feet while
providing a high amount of variety and nutritious choices
to Sailors. The NSCM is based upon a 21 day cycle that
includes a different breakfast, lunch, and dinner menu for
each day of the cycle. NSCM menus require preparation
by a culinary specialist in a navy galley.

Additional technical information and nutritional data
about these and other operational rations, compo-
nents, and accessories can be found in the Operational
Rations of the Department of Defense booklet at
nsrdec.natick.army.mil/media/print/OP_Rations.pdf.
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The single most important weapons platform
of the U.S. Department of Defense (DoD)

is the individual Warfghter. It is imper- The DoD Combat Feedmg
ative, therefore, that Warfghters maintain Program mission is to
optimum cognitive and physical perfor- .

mance in order to constantly transition ensure that United States
between peacekeeping missions, combat Warfghters are the best
preparation, and intense combat operations. fed in the world

Fueling the Warfghter is essential to these
activities, and coupled with that need is the
requirement for resource effcient, modular,
and globally compatible equipment that
enhances mobility and increases agility, enabling
Warfghters to be more effective in their missions. In
order to create and enhance these capabilities, there
needs to be continual technological breakthroughs in
combat food service equipment.

The DoD Combat Feeding Directorate (CFD) is part of
the U.S. Army Natick Soldier Research, Development
and Engineering Center (NSRDEC) located in Natick,
Massachusetts. CFD manages the Combat Feeding
Research and Engineering Program (CFREP), a joint
service program that is a single source, world-class
provider of science, technology & materiel systems
dedicated to the research, development, integration,
testing, and engineering for combat rations, feld food
service equipment technologies and combat feeding
systems. This includes the total life cycle development
and management of all science and technology programs
for Marine Corps, Navy, and Air Force feld food service
equipment. The CFD also fosters a partnership with
the Product Manager — Force Sustainment Systems
(PM-FSS). The PM effectively manages advanced and
full scale development for Army feld food service
equipment.

CFD advocates and practices a total life cycle business approach, with continuous
product improvement and planned technology transitions in order to put quality
feld feeding equipment and systems into the hands of Warfghters around the
world. Through its intense focus on utilizing the most state-of-the-art science and
technology available, in conjunction with leveraging industry, the CFD provides
food service equipment and systems for Warfghters that are essential for them
to operate effectively and effciently on the battlefeld, regardless of location,
environmental extremes, or mission requirements.

This book highlights CFD and PM-FSS combat food service equipment and systems
and selected science and technology initiatives that are transforming the way the
DoD sustains Warfghters. Revolutionary advances in feld feeding systems are
continually being made and are becoming key contributors in the DoD’s efforts to
create and promote a more strategically adept military. The DoD CFD and PM-FSS
are responsible for ensuring that Warfghters are supplied with the best equipment
so that they are the best fed in the world. CFD continues to invest in high risk, high
payoff science and technology and continuous product improvement to provide
revolutionary combat feeding capabilities for our Warfghters.
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GARRISON:
Refrigeration Systems for Forward
receiving & transporting operating Base (FOB):
perishables to FOBs and MKt, CK , FsC, MFC,
Outposts (RCS, MTRCS, rCs, MtrCs
SFRS)

Field Feeding for Joint Operations in an AOr
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OutpOsts: NAVY GALLEY Airfield:
KCLFF, AK, EFK, tRH/E- EQUIPMENT for ShIPS, SPeK, eSPeK, CdK, BeAr,
tRHs, sFRs, BK (future) CArrlErS & SUbS Adr-300
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Army FIELD FEEDINg EQUipmENT

iINTrODuUCTION TO Army FiELD FEEDINg
EQuUipmENT

As important as it is to consistently deliver high quality,
highly acceptable rations to Soldiers, it is equally as
imperative for troops to have the equipment they need
to prepare and serve those rations. The mission of
the CFD Food Systems and Equipment Team (FSET)
is to engineer and design food service equipment that
consistently provides Soldiers the capability to enjoy
hot group meals in combat or training environments.
The FSET operates under the purview of the Product
Manager — Force Sustainment Systems (PM-FSS), who
ensures that new equipment and food service systems
are able to transition smoothly and expediently to
Soldiers in the feld.

Providing the right equipment for a specifc operational
scenario is highly dependent not only on developing
novel equipment confguration concepts with cutting
edge technologies, but also on ensuring that the
resulting equipment can be integrated into the total
life cycle support of already existing feld food service
systems. This is why the FSET operates under the
purview of PM-FSS and in collaboration with Combined
Arms Support Command (CASCOM) and the Integrated
Logistics Support Center. PM-FSS enhances the
combat effectiveness and quality of life for Soldiers by
providing equipment, systems, and technical support
to sustain and improve the environments in which they
live, train, and operate. These programs provide direct
and indirect life cycle support to Soldiers in virtually
any environment, including training, contingency, and
combat operations. PM-FSS provides a broad range of
Soldier sustainment capability that ensures Soldiers
have the proper living conditions, nutrition, supply,
hygiene, and clean clothing, resulting in improved
combat effectiveness.

When it comes to the specifc mission of feld feeding
equipment for proper nutrition, food supply, and
sanitation, CFD is responsible for identifying, lever-
aging, and integrating maturing technology from the
S&T community with verifed requirements from the
user community (CASCOM/Army Center of Excellence,
Subsistence) into acquisition programs of record for
material solutions. PM-FSS ensures that initial concept
engineering solutions are managed with a total life
cycle mentality and are smoothly transitioned to full
scale production and sustainment. The outcomes
of these activities are well-planned and executed
acquisition programs that feld robust, effcient, and
proven equipment and systems for feld feeding,
ration storage, and sanitation. These programs
feature collaborative transition plans for equipment
sustainment; increased Soldier safety, effciency and
comfort; conservation of battlefeld resources such
as fuel, water, and electricity; systems with smaller
footprints requiring less resupply and support; and
lower operations and sustainment costs.

The following pages on Army equipment are organized
in order of the four functional areas in which the FSET
operates and categorizes its equipment programs:
Prepare Rations and Food Products; Maintain,
Stabilize, and Distribute Rations; Heat and Serve
Rations for Remote Feeding; and Sanitize Field
Feeding Equipment and Remediate Waste. Additional
descriptions of Army equipment currently undergoing
preliminary S&T development and testing can be found
in the “Coming to a Theater Near You®” section in
the back of this book. These projects are equipment
systems that utilize emerging technologies that are
expected to provide a high return on investment once
they are felded.




Army FIELD FEEDINg EQuUipmENT

MOBILE KiTCHEN TrAiLEr (mKT)

purpOSE:

A proven, durable asset for the Army’s feld feeding
operation for 30-plus years, the MKT is an expandable,
self-contained, trailer-mounted feld kitchen used for
the preparation of UGR-A™ and UGR-H&S™ rations
for approximately 250-300 Warfghters per meal. The
MKT was frst felded in the 1970s, and there are now
approximately 3500 in use throughout the Army.

Throughout the past 30 years, the MKT has undergone
various improvements such as implementation of a cold
weather Kkit, electrical power and lighting, improved
griddle, and upgraded fabric. An ongoing RESET program
restores used MKTs to like-new condition and incorporates
all of the latest improvements.

CHArACTEYriSTICS:

The MKT collapses down into an easily transportable
trailer-mounted system and can be towed behind several
types of military tactical vehicles. Certain models may
be externally air transported by a CH47 helicopter. The
MKT system consists of military standard feld cooking
equipment packaged in a confguration to allow effcient
preparation of rations. The cooking equipment includes
the M59 range, stock pot locations, griddle, feld burners,
tables, and insulated food/beverage containers. The
expandable work platform is mounted on the trailer
and contains preparation counters, cooking areas, and
a serving line. The kitchen is covered by a manually
raised structural roof and fabric sides for environmental
protection.

CApPABILITIES & BENEFITS:
Has high mobility and versatility.

Can be utilized as either a forward operated or rear
operated feld kitchen.

Is durable and diverse enough to be towed over
both highways and cross country terrain.

Two MKTs may be placed side by side as in the
picture shown in order to double the feeding
capacity.

COmMMENTS:

There is an ongoing effort to develop a MKT RESET Kit,
which consists of new equipment to increase the kitchen’s
ability to prepare a wider variety of operational rations. The
MKT RESET Kit will not alter the basic form of the current
MKT platform. Kit components will ft inside the current
platform with minimal changes to the MKT structure and
layout of cooking and preparation areas. The effort will
investigate alternative power sources that are quiet and
more reliable. The prototype kit includes an oven to replace
one M59 range and a tilt-skillet to replace the standard
griddle. These new appliances add variety in how rations
are prepared, thus improving the quality of rations and
troop morale. Temperature control of appliances is aimed
at saving on labor, fuel, and power costs. Overall, the
project will improve sustainment capability through the
reduction in power/fuel consumption and updated food
preparation equipment.

AT A GLANCE:

FEEDING CAPACITY:
250-300 Warfghters per meal

DIMENSIONS:

Travel: 93"H x 92"W x 171"L

(236cm x 234cm x 434cm)
Operational: 132"H < 152"W x 201"L
(335cm x 386cm x 1,102cm)

WEIGHT:

Approx 6,000 Ibs (2,721 kg) dry (without
fuel & water)

Approx 6,700 Ibs (3,039 kg) wet (with fuel
& water)

POWER:
Electrically powered with a 2 kW generator

TRANSPORTATION:

Can be towed behind LMTV, stowed on board
C130 aircraft; some models are certifed

for external airlift by CH47 Helicopter.
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CONTAINErizED kiTCHEN (Ck)

purpOSE:

The CK is used for preparing and serving both UGR-H&S™
and UGR-A™ meals, but can prepare any type of food
as it has a a full complement of appliances, including
refrigeration capabilities. This provides Warfghters with
high quality, fresh rations in a controlled environment.
Capable of supporting up to 800 Warfighters with
three hot cook-prepared or heat and serve rations per
day, the CK is designed for use at battalion-level meal
preparation sites but can also be used by other selected
units in remote locations.

CHArACTEriSTICS:

The CK is a self-contained system for food preparation,
cooking, and warming that consists of a combination
of existing military kitchen equipment and COTS items
together in an expandable 8x8x=20 ISO container. The
kitchen is mounted on a tactical trailer and towed by
the latest Family of Medium Tactical Vehicle (MTV) 5-ton
truck. Once in the feld, it remains on the trailer. The
electrical needs of the CK are provided by an on-board
10 kW TQG. In garrison, the kitchen can also be
placed on the ground and be operated from an external
electrical source. The CK is the frst felded system
that uses the MBU as the primary heat source. The
six MBUs can generate approximately 100 kW of heat
energy. The CK improvements over other feld kitchens
include hot and cold running water for food preparation
and clean up, environmental controls for heating and
cooling, integrated ventilation for cooking and burner
by-products, and two refrigerators for 60 cu ft (1.7 cu
m) of refrigerated storage. Additionally, equipment is

AT A GLANCE:

FEEDING CAPACITY:
800 Warfghters, 3 times per day

DIMENSIONS:
8 ft Hx8 ft Wx20 ft L (2.4%2.4x6.1m)

WEIGHT:
19,800 Ibs (8,910 kg) including 5,500 Ib
(2,475 kg) trailer

POWER:
Internal 10 kW TQG or external power
compatible

HEAT SOURCE:
Six MBUs with independent fuel supply

REFRIGERATION:

Two refrigerators with 60 cu. ft.
(1.7 cubic meters) of refrigeration
capacity and non ozone depleting
R-404A refrigerant

ENVIRONMENTAL CONTROL.:
Internal 48,000 BTU/hr air conditioner and
4 kW space heater

LIGHTING:
Light system has blackout capability

interchangeable on four of the CK’s burners, giving cooks
maximum Ffexibility in utilizing a griddle and multiple
steam pans and cook pots. The remaining two burners
heat the oven and heater tank assembly. A Soldier's
serving line inside the kitchen separates the cooks and
Soldiers while the 10 kW TQG and major utilities are
located in a separated room.

CApPABILITIES & BENEFITS:

Has same food preparation capabilities as two
MKTs, a decreased footprint, and a reduction
in personnel requirement for assembly and
operation.

Is expandable to full operation in less than 40
min.

Is trailer or ground operable and easily trans-
portable by land, sea, and air.

Has portable and fxed water source connections
for obtaining hot and cold potable water.

Is highly durable and able to operate in tempera-
tures ranging from -25°F (-32°C) to 120°F
(49°C).

COMmMENTS:

The CK was initially felded in 1998 and is the largest
of the Army fled kitchens. It is nearing production
completion in FY10 The CK is currently undergoing a
PrePlanned Product Improvement Program (P31) aimed
at making improvements to the sustainability and opera-
tional capability of the kitchen. In order to reduce heat
stress for workers, new prototype systems are being
developed that eliminate the ineffective air conditioners
and replace them with fans. Removal of the AC units will
decrease the weight of the CK by at least 436 pounds
(196 kg) and reduce the power consumption by 5.6 kW,
allowing for an increase in the power of the airfow in
the vent hood. The CK has been ftted with ducts that
make it compatible with the Military Environmental
Control Unit system so that cooling will still be available
during meal prep and service. Additional goals of the
P31 program include integrating sanitation within the
CK while also developing appliances that are compatible
with the future Battlefeld Kitchen.
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MODErN BurNEr uNiT (mBu)

purpOSE:

The Modern Burner Unit is the backbone of the food
service equipment in the feld. It is utilized as the sole
heating component in the MKT and CK and is a component
of the Assault Kitchen. The MB is also the heat source for
the Food Sanitation Center. The MBU was frst felded in
1999 as a replacement to the older M2 burner. The MBU
uses JP-8, a kerosene-based fuel that burns more cleanly
and is less volatile than gasoline used by the M2, thereby
increasing safety and preventing pollution. The MBU tank
also takes less time to fll than the M2 tank.

CHArACTEriSTICS:

The MBU can be inserted beneath cooking racks in MKTs
and CKs to prepare meals. It features a closed-circuit
fuel system, which reduces the safety hazard of the M2
Burner by eliminating possible fuel spillage and reduces
maintenance. The MBU has an integral pump that draws
fuel through a quick disconnect ftting located on the front
of the unit. Itis self-priming and can fll its 2-gal tank in 2
min. The unit ignites with the touch of button, and shuts
down just as easily, with a fring range comparable to the
M2. Because the new MBU can be lit in place within an
MKT, there is no need for Warfghters to carry the burner
(as they did with the M2 burner), thus eliminating the
chance of fuel spillage. Additionally, the MBU produces
fewer emissions than the M2 burner.

CAPpPABILITIES & BENEFITS:

Has same dimensions as M2 with lightweight
construction and modular assembly.

Has infra-red burner capabilities.

Generates 18,000 to 60,000 BTU/hr operating
in -25°F (-32°C ) to 125°F (52°C ) in remote
locations.

Operates approximately 4 hrs on full tank of fuel.
Has powered ignition and powered refueling.
Has fully adjustable burner temperature.

Has fault detection and fuel level indicators.

COMMENTS:

Warfighters in the field are able to perform three
key maintenance procedures on the MBU: controller
assembly, compressor assembly, and fuel delivery block
assembly. They can replace these components in the feld
instead of turning the unserviceable unit in to unit level
maintenance or having to order a new one. With the user
performing these limited replacements, the MBU can be
placed back in service quickly, thus improving the MBU
mission-capability rates. To aid in these repairs, an MBU
tool kit consisting of common hand tools was developed
to allow operators to successfully perform these mainte-
nance functions. PM-FSS purchased an initial amount of
tool kits to support already felded CKs and MKTs.

AT A GLANCE:

WEIGHT:
58 Ibs (26 kg) fully fueled; 41.5 Ibs (19 kg)
without fuel

DIMENSIONS:
Height 9.75 inches (25 cm); Depth 23 inches
(58 cm); Width 19 inches (48 cm)

FUEL CAPACITY (Usable):
2 gallons (7.6 It)

FUEL CONSUMPTION:

Operating at maximum fring rate: 2.8 lbs
(1.27 kg)/hr; Operating at minimum fring rate
is 1.2 Ibs (.54 kg)/hr

OPERATION TIME:
(Full fuel tank) up to 4 hrs

OUTPUTS:

Heat (setting dependent)
18,000 to 60,000 BTU/hr

Carbon monoxide (setting
dependent) .50 to 120 ppm

FUEL REQUIREMENTS:
JP-8

ELECTRICAL REQUIREMENTS:
22 t0 29.5V DC

OPERATING TEMPERATURES:

-25°F to 125°F (-32°C to +52°C) w/operating
elevations up to 10,000 ft (3,048 m) above
sea level

BATTERY PACK:
Two sealed lead acid batteries w/input voltage
range 22 to 29.5V
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MUuULTi-TEmMpPErATurE rEFrigErATED
CONTAINEr (ImTrCS)

purpOSE:

The Multi-Temperature Refrigerated Container System
(MTRCS) provides a Fexible, rapidly deployable, resource
effcient, multi-fueled, refrigerated, food distribution
capability that enables meal preparation in multiple
environments and operational scenarios. The MTRCS
supports the Future Modular Force Concept by providing
3 days of rations for 800 Soldiers when utilized in
conjunction with the Container Roll-in/out Platform
(CROP). The system is designed to be used primarily by
Army Subsistence Platoons (SPs) and Brigade Combat
Teams' maneuver elements in feld feeding operations
across the battle space. It will also be used by medical
units for the transportation and refrigerated storage
of medical supplies, including blood products and
vaccines.

CHArACTEFriSTICS:

MTRCS is a highly mobile multi-temperature partitioned
refrigerated container system that provides simultaneous
transport of frozen and chilled semi-perishable rations on a
single platform directly to the feld kitchen site. MTRCS is
the follow-on generation of refrigeration systems, intended
to replace the Refrigerated Container System (RCS).
MTRCS can transport and store both refrigerated and
frozen products in a single container. The system consists
of an insulated 8x8x20 I1SO container that can operate on
the move with an integral engine-driven Refrigeration Unit
complete with custom selectable/individually controlled
compartments with setpoints ranging from -5°F (-21°C)
to 60°F (16°C). The two compartments are separated by
a removable partition, which allows for varied proportions
of refrigerated and frozen storage; this also allows for use
as a single temperature container. A double set of end wall
doors and a side door can be used to optimize loading
and unloading of separate compartments. An integral
bale bar and rail system enables it to be transported
via the PLS or HEMTT-LHS. An auxiliary fuel tank and a
commercially available transport refrigeration unit keep
chilled and frozen cargo at the optimum temperatures
during transport via aircraft, ship, rail or truck.

CApPABILITIES & BENEFITS:
Can be located directly at the feld kitchen site.

AT A GLANCE: O.per?t1i:on_8_r|1. the rgolve_pr_ovides igpl_reaser?_lopera—
DIMENSIONS: gg?ﬁaas?;(é g:otgrggongggrggstrcaﬁ%apc;rgtrgnIceosts.
8ftH>x8ftW>x20ftl (2.4 x 2.4 x 6.1 m) Eliminates the need for a forward area Ration
REFRIGERATION SYSTEM: Break Point.

Integral, multi-fueled commercial Carrier Genesis Compartment temperatures operate independently,
R-90 CT3-69 TriVortex Diesel Engine Drive allowing internal temperatures to be controlled from

-5°F (-21°C) to 60°F (16°C) in ambient tempera-
tures ranging from -25°F (-32°C) to 120°F (49°C).

Multi-powered operation includes integral JP-8/
diesel engine drive, 440 VAC shipboard operations
and 220 VAC land based operation.

Integral bale bar and rail system makes the MTRCs
land, sea, and air transportable on any military or
commercial conveyance capable of transporting
either 1SO based or PLS/LHS assets.

REFRIGERANT:
Non-ozone depleting R-404A

STANDBY OPERATION:
208VAC/230VAC 3 phase 50/60
Hz or 440 VAC 3 phase 50/60 Hz
shipboard power

COOLING/HEATING CAPACITY: Both perishable and semi-perishable rations move
20,500 BTU/hour and 16,000 BTU/hour on the same asset, allowing the SPs to accomplish
their mission more effciently.
WEIGHT:
COMmMENTS:
Tare: 13,180 Ibs (5,931 kg) Initial production for the MTRCS began in FY09, and a
Gross: 52,900 Ibs (23,805 kg) Full Materiel Release Decision for MTRCS is planned to

be completed by July 2010.
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rEFrigerATOr CONTAINEr SySTEm (rCS)

purpOSE:

The Refrigerated Container System (RCS) provides for the
safe transport and storage of perishable food items. Itis
an 1SO-based container designed to be transportable by
land, sea and air and can operate in ambient tempera-
tures ranging from -40°F (-40°C) to 125°F (52°C). The
container is designed to operate on the ground at a
fxed site location. The container is also able to receive
power from an external electrical source, provided that
the container is located within 20 feet of the electrical
source. The RCS is durable and robust, designed for use
in extreme hot, cold, humid, and dry environments.

CHArACTEriSTICS:

The RCS is dual powered and can be operated either
through the use of the onboard 10 kW JP-8 or diesel
powered tactically quiet generator (TQG) or through an
external 208 V 3-phase 50/60 Hz AC power source. Either
source allows for complete cooling or heating of the RCS to
include, but not limited to, the Refrigeration Unit (RU). All
of the walls, the ceiling, and the foor are fully insulated to
minimize the heat transfer.The ribbed foor and wall spacer
strips allow conditioned air to properly circulate around
the cargo and provide for suffcient structure to load the
container up to a maximum gross of 52,900 Ibs (23,805
kg). An end-wall set of double doors provides full access
to the container’s interior and seals tightly against the
container frame when closed. The right access door also
contains an emergency escape door to prevent entrapment
of personnel and can only be removed from inside the
container. Floor drains are located at each corner of the
ribbed foor to prevent water buildup within the RCS.

CAPpPABILITIES & BENEFITS:

Is easily transportable on a military/commercial
fatbed truck, railway car, ship or any other 1SO
transportable conveyance; 8 foot (2.44 m) height
allows for transport by C-130 and larger aircraft.

Can be stacked up to 9 high and connected in
tandem for transporting or storage.

Operates from on-board 10 kW TQG or external
electrical power sources.

The generator is mounted on roller slides to allow
the users to access the back of the generator to
perform maintenence.

Has operator controlled internal lighting.

Escape hatch permits emergency exit from
container interior.

Is equipped with a self-contained RU to provide
both cooling and heating capabilities; can maintain
internal temperatures of between 0°F to 40°F
(-18°C to 4.5°C) in ambient temperature from
-40°F to 125°F .

Provides 798 cu ft (22.6 cu m) of single temper-
ature storage capacity.

COmMmMENTS:
The RCS has been felded since 31 July 1998.

AT A GLANCE:

DIMENSIONS:
8 ft Hx 20 ft L x 8 ft W (6.1x2.44x2.44 m)

WEIGHT:

Container: 9,237 Ibs (4,197 kg) empty or
52,900 Ibs. (24,471 kg) maximum gross

Generator: 1000 Ibs (454 kg)

SHIPPING CUBE:
1,280 cu ft (35.84 cu m)

CARGO WEIGHT CAPACITY:
43,663 Ibs (19,823 kg)

POWER REQUIREMENTS:
10 kW TQG or external 208 V, 3-phase, 60 Hz

COOLING CAPACITY:
9,000 BTU/hour

HEATING CAPACITY:
7,000 BTU/hour

REFRIGERANT: Non-ozone
depleting 134A
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AT A GLANCE:

FEEDING CAPACITY:
Daily feeding for 250 Soldiers in one location
or 500 Soldiers in multiple locations

OPERATIONAL DIMENSIONS:
Height -8 ft (2.44 m)

Width - 15 ft (4.57 m)

Length - 22 ft (6.71 m)

WEIGHT:
1500 lbs (675 kg) without weight of fuel and
water

FUEL REQUIREMENTS:
JP-8

ELECTRICAL REQUIREMENTS:
120V-AC from HMMWYV power system and
routed through an inverter

KEY FEATURES:
Heat on the move capability utilizing the
Tray Ration Heater System (TRHS)

ASSAULT KiTCHEN (AK)

purpOSE:

Fielded beginning in 2008, the Assault Kitchen (AK) is
the replacement for the Kitchen, Company Level Field
Feeding (KCLFF). While maintaining a smaller logistical
footprint than the KCLFF, the AK is a highly mobile feld
feeding platform capable of sustaining a Company-sized
unit of Soldiers with a high quality, hot UGR-H&S™ meal
while minimizing time at the feeding site.

CHArACTEriSTICS:

The AK consists of key components packed in an M1101
or M1102 Light Tactical Trailer (LTT) that is pulled by a
HMMWV. Every component has a designated location on
the mobile platform. The LTT holds a Tray Ration Heater
(TRH) to heat UGR-H&S™ components, as well as a power
inverter, IFCs, IBCs, side loading pan carriers, tools required
for system maintenance, utensils, and three serving tables.
The HMMWV is utilized to carry supporting items including
extra water and rations, an ice chest, a stockpot cradle
assembly, and an MBU for warming beverages. This
integrated AK solution replaces the KCLFF's loose collection
of items packed on a 5-ton. The primary feature of the
AK is the TRH. It offers a “heat-on-the-move” capability
that leads to minimal meal preparation time at forward
or remote feeding sites. This capability is not available
in the KCLFF. The TRH contains a stainless steel water
tank that heats up to 24 tray packs, 15 number ten food
service cans, or a combination of the two in 30 to 45 min.
Safety features include thermostatic control to ensure the
water temperature stays below the boiling point, a liquid
level sensor that shuts off the burner if the water depth in
the tank falls below 4 inches (10.2 cm), and a tilt switch
to shut the burner off at an excessive operational angle.
Power for the AK TRH is provided through a connection to
the HMMWYV routed through an on-board power inverter.

CApPABILITIES & BENEFITS:

Provides heat-on-the-move feld feeding; mobility
allows feeding without interrupting the battle
rhythm.

Feeds 250 UGH-H&S™ meals at a feeding site
within 90 minutes or 500 meals a day at multiple
sites; hot meals lead to improved Soldier morale.

Requires minimal setup time (10 min) at a remote
site and near instantaneous feeding.

Leverages and uses same key components as USMC
TRHS; comprised almost entirely of non-develop-
mental items (NDI) and commercial components.

Enables 60% reduction in time at felding site, 33%
reduction in fuel usage, and 80% reduction in ration
heater water usage when compared to the KCLFF.

Integrates into HMMWYV with attached LTT; compo-
nents can be removed from HMMWYV and LTT and
used statically.

COMMENTS:

The Army's acquisition objective for the AK is approxi-
mately 1,900, with initial feldings targeted to Stryker
Brigade Combat Teams (SBCTs) and Special Forces units.
It is being felded as a one-for-one replacement for the
KCLFF. The AK is compatible with the evolutionary Army
Tfeld feeding concept for the Current, Modular, and Future
Force that requires improved mobility, survivability, deploy-
ability, and offers a feld feeding sustainment capability
that is quickly operational with minimal staffng.











































































































































THE SCIENCE BEHIND THE WARRIOR: YESTERDAY, TODAY AND TOMORROW.

US ARMY NSRDEC
COMBAT FEEDING DIRECTORATE
NATI-RDNS-CF
Kansas Street, Natick, MA 01760
BUSINESS INQUIRIES:
(508) 233-4402, nati-amsrd-nsc-ad-b@conus.army.mi

MEDIA INQUIRIES:
(508) 233-6938

ON THE WEB:
nsrdec.natick.army.mil | hotchow.natick.army.mil
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