Compressed Air Receiver Tanks in QOutdoor and High Wind Environments

Executive Summary

While compressed air tanks are primarily designed to contain pressurized air safely, outdoor
installations in high wind regions require careful structural consideration. Tanks that are not
properly anchored or engineered for wind forces risk toppling, anchorage failure, and piping
stress. This paper outlines wind loading risks, design criteria, and mitigation methods aligned
with current codes such as ASCE 7 and the International Building Code (IBC).

1. Introduction
Outdoor air receiver tanks are often used in industrial, utility, and energy applications. Unlike
tanks installed indoors, outdoor units are exposed to environmental forces — including wind

pressure, gusts, and uplift forces.

Tanks located in regions subject to hurricanes, tornadic activity, or open plains must be
engineered for:

e Wind shear and overturning

e Anchorage resistance
e Structural stability of tall vessels

2. Code Requirements for Wind Loading
Key design codes include:
e ASCE 7-16 (Minimum Design Loads for Buildings and Other Structures): Governs wind
load calculations

o IBC 2021 /2018: Requires structural support of outdoor mechanical equipment
e ASME Section VIII: Pressure vessel integrity (not external forces, but still relevant)

3. Wind Load Factors on Air Tanks
Wind force is calculated using:

F=qzxGxCfxA



Where:

e qz = velocity pressure at height z

e G = gust factor

o Cf=force coefficient (varies by shape and orientation)
e A =projected area normal to wind

Key Considerations:

o Height of tank (wind pressure increases with height)

e Shape: Cylindrical tanks (especially vertical) offer more resistance than squat horizontal
vessels

o Exposure category: B (urban), C (open terrain), D (coastal/high wind)

e Design wind speed: Varies by geographic location (e.g., 115-180 mph in hurricane
Zones)

4. Orientation and Risk Profile

Orientation Wind Risk Notes
Vertical Tank  High High center of gravity; small footprint
Horizontal Tank Moderate-Low Broader base; typically skid-mounted

Vertical tanks are especially vulnerable to overturning and must have engineered anchor bolt
systems and, in some cases, guy wires or bracing.

5. Anchorage Requirements
Anchorage systems for wind-resisting tanks must be:
e Designed to resist overturning and uplift
o Installed on reinforced concrete pads or footings
e Verified through structural calcs for wind + seismic (if applicable)

e Corrosion-protected if exposed to marine or moist environments

Anchor bolts must resist combined axial and lateral loads, and their embedment depth must be
sufficient for both wind uplift and pressure.

6. Best Practices for Wind-Resistant Tank Installations



e Specify tanks with wind anchorage Kkits or custom baseplates

e Include wind load calcs in submittals for outdoor projects

o Follow local wind speed maps and IBC/ASCE 7 for correct wind pressure
o Use horizontal tanks for storm-prone areas if possible

o For coastal areas, use galvanized or stainless anchor hardware

7. Case Study: Vertical Tank in Coastal Florida

Facility: Water treatment plant

Tank Type: 500-gallon vertical receiver

Location: Exposure Category D, 155 mph wind design
Solution:

e Used ASCE 7-16 to calculate wind force ~1,200 1bs lateral
o Installed 4 anchor bolts with 12" embedment in 3,000 psi concrete
e Included flexible piping supports to absorb movement

Result: Passed structural review and withstood 2023 tropical storm without damage.

8. Conclusion

Outdoor compressed air tanks must be treated as wind-loaded structures, not just pressure
vessels. Proper wind performance design protects not only the vessel itself but the entire
mechanical system and surrounding infrastructure. Early coordination with structural engineers
and use of pre-engineered anchoring solutions help reduce liability, delays, and risk.



