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Window Thermal Barrier & Convective Seal Blueprint
Defeating the Glazing Siphon: Architectural Pelmets, Wall Returns, and Magnetic Dead-Air Sealing

DISCIPLINE

Building Physics
THERMAL TARGET

+40% R-Value
COMPLEXITY

DIY / Intermediate
CORE MECHANISM

Convective Dead-Air Trap

THE CONVECTIVE SIPHON PRINCIPLE:

Warm ceiling air contacts cold window glass, cools, increases in density, and sinks rapidly toward the floor. This creates a continuous
low-pressure siphon that pulls warm room air across the top of unsealed drapes, exhausting up to 40% of room heat even with 'thermal'
fabric. A sealed pelmet stops the loop.

1. Fluid Aerodynamics: Unsealed vs. Engineered Drapery

Configuration Airflow Fluid Dynamics Thermal Efficiency Impact

Standard Open Rod Open top and bottom act as a passive thermosiphon
chimney, pumping heated air directly against chilled pane.

Net zero thermal barrier. Increases heating load
by up to 35% through continuous air washing.

Flush Pelmet Box Enclosed top seals flush to ceiling or window head jamb,
physically blocking downward convection draft.

Transforms window alcove into an insulated
dead-air chamber with R-3.5+ equivalent
performance.

Floor-Length (1" Pool) Drapes touch or pool slightly on flooring, stopping cold
descending air from cascading across living areas.

Eliminates cold floor ankle drafts; raises ambient
seating perimeter temperature by 3-5 deg F.

Magnetic Wall Returns Outer edges wrap 90 degrees around rod brackets and
secure flush to drywall with magnetic tape.

Eliminates lateral air infiltration and perimeter light
gaps, securing full perimeter seal.
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2. Thermal Drapery Sizing & Material Specifications

Component Architectural Specification Performance Rationale

Fabric Fullness Ratio 2.0x to 2.5x window casing width (e.g., 100-125"
fabric width for a 50" window frame).

Deep undulating pleats create stagnant cellular air
pockets that reduce conductive heat loss.

Multi-Layer Interlining Face fabric + high-density cotton/wool flannel
interlining + aluminized thermal vapor barrier.

Reflects radiant infrared heat back into living space
while blocking condensation moisture.

Pelmet Depth Clearance Minimum 6 to 8 inches projection from wall face; 1.5
inches clear of fabric pleat crests.

Prevents fabric friction during draw while preserving
boundary-layer stagnant air pocket.

3. Tactical Pelmet Construction & Installation Checklist

[ ] Step 1: Acoustic & Thermal Perimeter Measurement

Measure window casing width plus 4 inches on each side to ensure drapery stack-back leaves glazing unobstructed during daytime.

[ ] Step 2: Pelmet Box Fabrication

Construct a 3-sided timber cornice from 1/2-inch birch plywood. Ensure the top shelf mounts flush to the ceiling or at least 4 inches
above the head casing.

[ ] Step 3: Interior Foam Gasketing

Line the rear mating edge of the pelmet with closed-cell EPDM weatherstripping tape to create an airtight seal against imperfect
drywall.

[ ] Step 4: Wall-Return Rod Mounting

Install french-return or wraparound curtain rods that curve back 90 degrees to touch the wall, leaving zero lateral gaps.

[ ] Step 5: Magnetic Edge Integration

Adhere flexible magnetic strip tape to the curtain hem edge and drywall jamb to lock drapes sealed when drawn at night.

[ ] Step 6: Thermal Smoke Pencil Audit

Light an incense stick or draft detector along the bottom and top of closed drapes on a freezing evening to verify zero air movement.

AZULOZ.COM   |  Science-Backed Living Architecture & Practical Life Systems Page 2 of 2


