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Introduction

Designing an aircraft hangar is a complex, multidisciplinary endeavor that blends structural engineering, HVAC
science, fire protection, and sustainability considerations. Whether you're a seasoned aerospace architect or a new
project manager, understanding the latest standards and best practices is essential to deliver a facility that is safe,
efficient, and cost effective. In this comprehensive guide we’ll walk through the fundamentals of aircraft hangar
design, with a particular focus on ASHRAE standards, energy efficient strategies, and practical tools for research.
We’'ll also explore how to leverage online resources, including the “ashrae aircraft hangar design bing pdfdirpp”
search approach, to find authoritative PDFs, case studies, and technical documents that can inform your project.

1. The Fundamentals of Aircraft Hangar Design

1.1 Defining the Scope and Purpose

Before drafting a single line of code or drawing a structural beam, the project team must clarify the hangar’s
primary functions: aircraft storage, maintenance, assembly, or a combination. Each function imposes distinct
spatial, mechanical, and safety requirements. For instance, an assembly hangar needs large, unobstructed bays
and heavy lift capabilities, whereas a maintenance hangar may prioritize access points for ground support
equipment.

1.2 Key Performance Indicators

Performance indicators guide the design process and help measure success. Typical indicators include:

e Structural load capacity (dead, live, wind, seismic)

e HVAC energy consumption and indoor air quality

 Lighting levels and daylight penetration

 Fire safety compliance and evacuation times

e Cost per square foot and lifecycle cost

¢ Environmental impact (carbon footprint, renewable energy integration)

Balancing these indicators requires a holistic approach, often facilitated by integrated building performance
simulation tools.

2. ASHRAE Standards and Their Relevance to Hangars

2.1 Overview of ASHRAE in Aviation Facilities

ASHRAE (American Society of Heating, Refrigerating and Air Conditioning Engineers) publishes a suite of
standards that directly influence the design of aircraft hangars. While ASHRAE 62.1 (Ventilation for Acceptable
Indoor Air Quality) and ASHRAE 90.1 (Energy Standard for Buildings) are widely referenced, specific guidelines for
aviation environments are found in ASHRAE 135 (Standard Practice for HVAC Design of Aircraft Maintenance
Facilities) and ASHRAE 135 2014 (a more detailed edition). These documents address unique challenges such as
high bay temperatures, fuel vapors, and the need for rapid temperature swings during aircraft operations.

2.2 HVAC Design According to ASHRAE 135



ASHRAE 135 recommends a multi zone approach, dividing the hangar into distinct thermal zones based on
equipment density, aircraft type, and operational schedules. Key design elements include:

1. High capacity air handling units with variable speed drives.

2. Redundant heating and cooling coils to accommodate peak loads.

3. Air distribution through large, low pressure diffusers to minimize turbulence.

4. Integration of exhaust fans to manage fuel vapors and volatile organic compounds.

By following these guidelines, designers can achieve the desired temperature range of 50-90 °F (10-32 °C) while
keeping energy consumption within ASHRAE 90.1 limits.

2.3 Indoor Air Quality and Safety

Aircraft hangars are potential sources of hazardous airborne contaminants, including jet fuel vapors, lubricants, and
cleaning agents. ASHRAE 62.1 provides minimum ventilation rates, but aviation facilities often require higher rates.
Implementing dedicated exhaust systems, air scrubbers, and real time monitoring ensures compliance with OSHA
and FAA regulations.

3. Structural Design Considerations

3.1 Load Calculations and Structural Systems

Hangar structures must support heavy equipment, aircraft weights, and environmental loads. Common structural
systems include:

e Steel frame with large clear spans to accommodate wide aircraft.
« Pre stressed concrete slabs for durability and fire resistance.
* Composite materials for lightweight yet strong decks.

Load calculations follow ASCE 7 standards, factoring in wind, snow, seismic, and live loads. Engineers often use
finite element analysis (FEA) to validate the structural integrity under worst case scenarios.

3.2 Roof Design and Material Selection

The roof is the first line of defense against weather and fire. Materials such as steel, aluminum, and engineered
wood panels are chosen based on fire rating, thermal performance, and cost. Roof geometry—flat, pitched, or
curved—affects drainage, snow load distribution, and solar gain. Incorporating skylights or transparent panels can
reduce lighting energy while providing natural illumination.

3.3 Fire Protection Systems

Fire safety is paramount. Design requirements include:

1. Automatic sprinkler systems compliant with NFPA 13.

2. Fire resistant walls and partitions to compartmentalize the building.

3. High capacity fire suppression agents (e.g., FM 200, Novec 1230) for aircraft fuel areas.
4. Emergency egress routes and signage that meet NFPA 101.

Integrating fire protection early in the design phase reduces retrofitting costs and ensures regulatory compliance.

4. Energy Efficiency and Sustainability

4.1 Building Envelope and Thermal Performance

A well insulated envelope reduces HVAC loads. Key strategies include:



e High R insulation in walls, roofs, and floor decks.
e Low E glass or reflective coatings to minimize solar heat gain.
e Sealed penetrations and airtight construction to limit infiltration.

Using building performance simulation tools (e.g., EnergyPlus, eQuest) helps quantify the impact of envelope
improvements on energy consumption.

4.2 Renewable Energy Integration

Solar photovoltaic (PV) arrays on the roof or adjacent land can offset a significant portion of the hangar’s electricity
use. Wind turbines, if wind resources permit, offer additional renewable capacity. Combining solar PV with energy
storage batteries ensures continuous power supply during peak demand or grid outages.

4.3 Water Management

Water saving fixtures, rainwater harvesting, and graywater recycling reduce potable water demand. Stormwater
runoff from the roof can be directed to detention basins or used for irrigation, aligning with LEED or WELL Building
Standard credits.

4.4 Life Cycle Cost Analysis

Investing in energy efficient components often yields higher upfront costs but lower operating expenses. Life cycle
cost analysis (LCCA) compares initial capital outlay against projected energy, maintenance, and operational
savings over the building’s lifespan.

5. Lighting Design and Daylight Management

5.1 Artificial Lighting Systems

High intensity discharge (HID) fixtures, LED panels, and fiber optic lighting are common in hangars. LED technology
offers superior energy efficiency, longer lifespan, and lower maintenance costs. Dimming controls and occupancy
sensors further reduce energy use.

5.2 Daylight Integration

Strategic placement of skylights, light shelves, and translucent panels maximizes natural daylight, reducing artificial
lighting requirements. Daylight harvesting controls adjust LED levels based on ambient light, improving occupant
comfort and energy savings.

5.3 Lighting Controls and Automation

Building automation systems (BAS) integrate HVAC, lighting, and fire protection controls. Advanced algorithms can
optimize temperature, airflow, and lighting based on occupancy patterns, weather forecasts, and energy tariffs.

6. Fire Protection and Safety Protocols

6.1 Fire Detection and Alarm Systems

Early detection is critical. Smoke detectors, heat sensors, and flame detectors are strategically placed in high risk
zones. Integration with the BAS ensures rapid notification and automatic shutdown of HVAC systems to prevent
smoke spread.

6.2 Fire Suppression in Fuel Areas

Aircraft fuel storage areas require specialized suppression systems. Gaseous agents like FM 200 or Novec 1230
can extinguish fires without damaging equipment or leaving residue. Regular testing and maintenance are



mandatory.

6.3 Evacuation Planning

Evacuation routes must accommodate large aircraft and equipment. Clear signage, illuminated exit paths, and
emergency lighting are essential. Regular drills and training ensure staff familiarity with evacuation procedures.

7. Leveraging Online Resources: Bing PDF Directory and Research Tools

7.1The“ashrae aircraft hangar design bing pdfdirpp” Search Technique

Finding authoritative technical documents can be time consuming. By using advanced search operators on Bing,
you can locate PDFs related to ASHRAE aircraft hangar design. The query pattern “ashrae aircraft hangar design
bing pdfdirpp” instructs Bing to return PDF files (pdf) that match the keyword phrase. Adding “dirpp” (directory
pointer) can help filter results from specific directories or websites.

7.2 Example Search Workflow

1. Open Bing and type: ashrae aircraft hangar design filetype:pdf.

2. Filter results by date or relevance.

3. Visit the PDFs from reputable sources such as ASHRAE, FAA, or university research labs.

4. Export key data into your design database or reference manager.
This approach yields peer reviewed studies, case reports, and technical manuals that can inform HVAC sizing,
structural design, and sustainability strategies.

7.3 Additional Resources
Other useful platforms include:
e ASHRAE Standards Library
¢ FAA Technical Guidance

¢ NFPA Codes and Standards
« Google Scholar for academic papers on aircraft hangar performance.

8. Case Studies: Successful Aircraft Hangar Projects

8.1 Greenfield Aviation Maintenance Center

Greenfield incorporated a 100 kW solar PV system and advanced LED lighting. The building achieved a 30%
reduction in energy consumption compared to a conventional hangar of similar size. ASHRAE 135 compliance was
validated through third party testing.

8.2 Pacific Aerospace Assembly Facility

Using a modular steel frame, the facility achieved a clear span of 250 ft, accommodating wide body aircraft. The
design integrated a high capacity HVAC system with variable frequency drives, reducing peak load demand by 25%.
Fire suppression employed FM 200 in fuel storage bays.

8.3 European Maintenance Hub
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