PROJECT NARRATIVE DESCRIPTION

FY04 MCP C-17 Flight Simulator, Hickam AFB, Oahu, Hawaii

· Functionality Quality: The C-17 Flight Simulator is a significant facility necessary for the training of pilots and loadmasters assigned to the C-17 Squadron at Hickam AFB.  The heart of the building is the 2,600 square foot, 40-foot tall WST Bay which houses the Boeing motion base simulator.  The building is a compact 12,525 s.f., laid-out with the WST Bay on one end, and other functional supporting spaces occurring on either side of a central spline corridor.   Training-related spaces include the WST Bay, WST Hydraulic Room,  Classroom, CBT Training, Briefing Rooms, Loadmaster Station Room, Computer Room and Simulator Maintenance Room.  These training functions are unique and specialized.  The Flight Simulator Building satisfies a primary need of the users in an efficient, cost effective manner utilizing sound engineering practice.
· Leadership and Innovation:   The design is an integration of numerous requirements starting with Boeing’s Air Crew Training System Facility Design Criteria, Hickam Air Force Base Architectural Design Guidelines, plus requirements of physical security, antiterrorism force protection, communications both non-secure and secured, stringent temperature and humidity requirements for equipment performance, building systems energy controls and monitoring, compressed air systems for shop use and breathing air, and challenges of the site which is a designated flood area.  The resultant design is functional, pleasing and efficient (only 5% of the building is in circulation).   The design evolved each of four times that Boeing issued a revised Design Criteria.  The outcome is a final design that efficiently incorporates the numerous project requirements, which could be used as a template for future C-17 Flight Simulator facilities.

The above functional requirements are meshed together using sound engineering and environmental practices.  The design is a result of careful selection of the air conditioning system with low energy consumption also utilizing daylighting, lighting controls and energy monitoring systems are integral with the building design.  Energy conservation is supported architecturally with insulated glazing and bronze-tinted low-e glass coating, insulated roof and exterior concrete masonry unit (cmu) walls.  Exterior walls are faced with foam insulation which also is used to provide 3-dimensional relief and detailing.  The large WST Bay vertical-lift door (22’W x 30’H) has insulated panels, and is specified with continuous thermal seals along its perimeter.

· Sustainability:    Projects in the Hawaiian Islands are challenging from the standpoint of LEED or SPiRiT rating systems due to the islands’ remoteness and resultant impact on cost and availability of materials.  The building’s structural system uses predominantly sustainable materials -- concrete, cmu, and steel.  Concrete and cmu are from local raw materials,  locally fabricated.  Steel is a post-consumer recycled material.  The site is in a food area.  Storm water runoff is solved by raising the finish floor elevation of the building, and creating detention basins to collect and filter contaminants before discharging storm water into the Base storm drain system, all without altering the existing drainage patterns at the site. 
The air conditioning system consists of a central chilled water plant with a combination of variable air volume and constant air volume air handling units.  The design balances conformance with energy efficiency standards of ASHRAE 90.1 and stringent temperature and humidity requirements of the flight simulator equipment.  Energy efficiency is also achieved through the following:

a. Energy efficient chiller

b. Variable air volume system

c. DDC control system to enable systems to reset chilled water and supply air temperatures for improved efficiency, and to control volume of outside air to the system.

· Life Cycle Cost Effectiveness is achieved with selection of a cost-efficient chilled water system that meets energy standards yet satisfies the stringent ambient conditions of the flight simulator equipment.  The result is high quality a.c. equipment  with protective corrosion coating to combat the harsh salt-laden Hawaiian climate.  The above provides longterm, cost effective operation of the a.c. system.
Architectural / structural systems are permanent using durable LCC-efficient design--concrete, cmu and steel.  Flooring is commercial grade vinyl tile, ceramic tile, and carpet, and acoustical tile ceiling, all of which are durable yet economical to replace.

An example of initial investment versus operational cost involved a decision to specify large access doors (i.e. vertical lift, roll-up, oversized hinged doors, and removable wall louvers) in order to assure easy access for maintenance and replacement of large equipment (i.e. flight simulator equipment, bldg. mech equipment).

· Aesthetic Quality:    “Form follows function” is a precept of the building design.  The building is anchored on one end by the large WST Bay, which is the essence of the facility.  The WST Bay houses the motion base assembly, flight deck and visual display, which requires the largest volume of space.  The Entry / Lobby is on the opposite end of the building, and all spaces in-between provide a functional progression from “entry” to “flight simulator training” in a logical, axial layout.  Both “anchor spaces” are highlighted, the WST Bay by its sheer size, and the Entry by its curved shape, raised fascia, collonade and glass block wall.

The building is sited near the flightline consistent with its function, and adheres to Hickam AFB’s masterplan.  The Entry will benefit from Hawaii’s abundant sunlight with diffuse lighting through a glass block wall and skylights.  The Entry contrasts with other spaces in the building many of which are windowless due to Boeing’s operational and DoD security requirements.The WST Bay faces O’Malley Boulevard which is a main thoroughfare at Hickam AFB.  Motorists and joggers will see the imposing 40-foot form of the WST Bay, and intuitively realize its significance and importance to the building.  The Entry faces a larger C-17 Squadron Operations Building.  The Flight Simulator and Squad Operations buildings are used by many of the same personnel, and as a result, the two buildings are interrelated and form a campus atmosphere. 

The building’s exterior appearance and details recall the early 1900 Art Deco style of architecture, which is the predominant style on Base.  Bold shapes, curves and lines, geometric details and glass block are all elements of Art Deco.  The building’s offwhite color and brown accent trim and wainscot are consistent with Hickam Air Force Base, Architectural Compatibility Study. 
· Integration and Performance:  The design integrates numerous requirements from Boeing’s Air Crew Training System Facility Design Criteria.  Among these requirements is 65 to 72 degree F temperature and humidity limits in the WST Bay.  This is resolved by providing two air handling units, one air handler for normal cooling loads, and the other is activated to handle additional loads when the heat-producing simulator is in operation.  The building envelope, WST Bay vertical lift door and personnel doors are well insulated and sealed to prevent cold air from escaping.  The space is positively pressurized as additional precaution to prevent warm air from entering and creating a condensation problem.  Physical security system includes intrusion detection system protecting high-value equipment, provisions for an access control system, and secure room construction standards for Classified Storage and Viewing Room which is considered “open storage”.  Anti-Terrorism Design Criteria classifies the facility as “primary gathering”;  standoff distances to the parking lot and adjacent buildings are met.  A service road with controlled access is also provided to the flightline side of the facility for deliveries, access to an enclosed mechanical equipment enclosure, and flightline access to the adjacent C-17 Squadron Operations Facility.

· Partnering:  The design evolved through a coordinated effort among the stakeholders --  Corps of Engineers Honolulu Engineering Division, PACAF, 15th ABW, 15th CES/CV, 204th Hawaii Air National Guard Airlift Squadron, 65th Airlift Squadron, Boeing Company, and the A-E.  The success of the design is a result of the above parties understanding and validating the project scope and facility design, and making tough decisions to meet the requirements and remain in the budget.   The design started with space programming during a formal charrette.  “Buy-in” of all the stakeholders was achieved by the end of the charrette.   The design continued to evolve following new information or input, such as revisions to Boeing’s Facility Design Criteria, and physical security requirements, etc.  It was a total team effort, committed to effective, thorough communication that resulted in a cohesive, integrated final design.  The project incorporated “lessons learned” from previously constructed flight simulator facilities which also fostered partnering with personnel at Jackson ANGB, McGuire AFB, and McChord AFB.   An example is the decision to use a vertical lift door at the WST instead of using removable wall panels that would need to be dismantled and erected each time access is needed to install and maintain the flight simulator and its supporting equipment. 
