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Methodology for Calculating Door Net Perforated

Open Area Percentage in Data Center Rack Doors

Understanding the industry-preferred metric for rack door airflow capacity

1.  Executive Summary

Efficient cooling is essential for high-density data centers. Rack doors with perforations play a key role in ensuring that sufficient airflow

reaches IT equipment. However, not all metrics used to describe rack door openness provide an accurate reflection of real airflow capacity.

Traditionally, manufacturers highlight pattern perforated open area percentage (how porous the perforated sheet is), but this number can

be misleading.

The more meaningful measure is the Door Net Perforated Open Area (DNOA) %, which quantifies the usable airflow area relative to the

rack's equipment opening. This paper focuses on the methodology for calculating DNOA, explains why it is the industry-preferred metric,

and provides technical validation. By following this methodology, vendors and customers can ensure transparency and alignment with data

center best practices such as ANSI/BICSI-002.

2.  Introduction

Modern data centers house increasingly powerful equipment that generates more heat. Managing this thermal load requires precision in

airflow design. The rack door, being a primary entry point for cold air, must be evaluated using the right metric.

The goal is not to promote pattern porosity but to adopt a standardized methodology that measures actual airflow capacity. The Door Net

Perforated Open Area (DNOA) % is that metric, providing an accurate and transparent way to assess rack door performance.

3.  Methodology: Calculating DNOA %

Definition: DNOA % is the ratio of the total perforation area of the rack door to the inside dimensions of the rack (the rack's equipment

opening).

FORMULA

DNOA % = (Total Perforation Area of Door ÷ Rack Equipment Opening Area) × 100

Where Rack Equipment Opening Area = Height × Width between mounting rails

1. Measure the inside rack opening — height × width between the mounting rails.

2. Measure the perforated region — determine total perforation area, accounting for hole coverage and layout.

3. Calculate DNOA % — divide perforation area by rack opening area.

Why This Matters

This formula provides a rack-level measure of airflow capability, incorporating both the size and placement of perforations relative to the rack's

usable opening—not just the porosity of the mesh pattern.

4.  Technical Validation of DNOA

Ai fl D i L f i t f t th h h l i i i t (ΔP V²) Hi h DNOA d
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5.  Why Pattern Open Area Is Not Enough

Pattern % only measures mesh porosity and ignores frames, borders, and solid sections. A mesh with 80% porosity may cover only part of the

door, yielding a much lower actual airflow capacity. This is why standards like ANSI/BICSI-002 emphasize door net open area (63% minimum)

rather than pattern percentages.

Metric What It Measures Limitation

Pattern Open Area % Porosity of the perforated sheet only Ignores door frame, borders, solid sections

DNOA % Total perforation vs. rack equipment opening None — industry-preferred metric

A door advertised as "80% open" based on pattern porosity may have an actual DNOA of only 50–55% when frames and solid borders are

factored in. Always request DNOA % for accurate comparison.

6.  Industry Evidence & Case Studies

Chatsworth Products (2011)

Research demonstrated that racks with ~64% DNOA cooled as effectively as racks with 80% DNOA, even at 30 kW loads. Diminishing returns above

the 63% threshold.

Panduit (2015)

Testing confirmed doors above the 63% threshold showed negligible differences in cooling performance but suffered strength reductions at higher

perforation levels.

Vendor Best Practices

Leading manufacturers now cite DNOA % or AFCD (Airflow Coefficient of Discharge) values rather than pattern percentages, reflecting the

industry's shift to rack-level accuracy.

7.  Halden HR Series Door Specifications

All Halden HR Series server racks feature perforated front and rear doors designed to meet or exceed ANSI/BICSI-002 requirements:

Door Net Perforated Open Area: 65% minimum (exceeds 63% industry standard)

Perforation Pattern: Hexagonal pattern for optimal airflow distribution

Frame Design: Minimized border width to maximize usable perforation area

Structural Integrity: Reinforced frame maintains rigidity without compromising airflow

8.  Conclusion

When evaluating rack doors for data center deployments, Door Net Perforated Open Area (DNOA) % is the only metric that

provides an accurate picture of real-world airflow capacity. Pattern porosity percentages can be misleading and should not be used

as the sole basis for comparison.

For high-density environments, specify doors with a minimum 63% DNOA in accordance with ANSI/BICSI-002. Halden HR Series

racks meet this requirement with a 65% minimum DNOA, ensuring optimal cooling performance without compromising structural

integrity.
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