
Wet-Dry Separation: Engineering Best Practices
Technical guide to designing compartments that keep wet gear contained and odor isolated. Based on

LantaoBags production testing across 50+ sports bag designs.

1. The Problem: Why Most "Shoe Compartments" Fail

Common Failure Mode: Brand specs a separate shoe compartment with a mesh divider. Looks great in
the CAD. In reality, the mesh collapses under the weight of packed gear, creating direct fabric-to-fabric
contact. Moisture and odor molecules migrate freely. Within 3 uses, the entire bag smells — and your

customer tells their entire running club.

The root cause is simple: a mesh divider is a physical barrier, not a moisture/odor barrier. Without a

sealed, impermeable layer between compartments, volatile organic compounds (VOCs) from sweat and
bacteria pass through freely.

2. Three-Tier Engineering Solution

Tier 1: The Barrier Layer (Non-Negotiable)

Material: TPU-coated 500D polyester, minimum 0.3mm TPU thickness
Seams: Welded/heat-sealed — no stitch holes

Testing: Fill compartment with 500ml water, invert for 10 minutes — zero leakage to main compartment
Coverage: Floor + 4 walls of the wet compartment, minimum 15cm height

The TPU layer is the only thing that actually stops moisture migration. Nothing else replaces it — not

thicker mesh, not "water-resistant" coatings, not tighter weaves.

Tier 2: Ventilation Under Load (Critical)

Material: 3D air mesh (≥6mm thickness) or honeycomb mesh with antimicrobial treatment
Testing: Compress to 5 kg load, measure airflow — must maintain ≥60% of unloaded airflow
Placement: At least one exterior-facing panel for passive air exchange

Most mesh fabrics breathe fine on a lab bench. Under 5 kg of compression (a packed gym bag), airflow
drops 80-90% on standard mesh. We spec mesh that's tested under compression — the number that

matters is loaded airflow, not unloaded.

Tier 3: Active Odor Neutralization (Recommended)



Component: Activated carbon filter panel, user-replaceable
Lifespan: ~6 months of daily use before replacement
Mechanism: Adsorption — carbon's microporous structure traps VOC molecules

Design: Velcro-attached for tool-free replacement; sold as consumable accessory

The carbon filter is the safety net. Even with perfect TPU sealing and good ventilation, some odor

accumulates over months. The filter neutralizes what escapes the barrier. It also creates a recurring
revenue opportunity — replacement filters are a consumable your customers buy every 6 months.

3. Washable Shoe Pod (Premium Option)

Feature Specification

Outer shell TPU-coated 500D polyester, fully seam-welded

Closure YKK AquaGuard #8 zipper with magnetic docking to main bag

Washability Machine washable, cold water, air dry — 50+ cycles tested

Attachment Fidlock magnetic clip system — one-hand dock/undock

Optional Separate carbon filter pocket inside pod

The removable pod is the ultimate solution: zero odor risk because the entire compartment can be

washed independently. It also lets the customer use the pod as a standalone shoe bag for the gym.

4. Material Selection Decision Tree

Use this flowchart to choose the right wet-dry separation approach for your bag:

1. Is the bag marketed as waterproof? → Tier 1 (TPU sealed compartment) is
mandatory. No exceptions.

2. Does the bag have a dedicated shoe/gear compartment? → Tier 1 + Tier 2

(barrier + ventilation) minimum.
3. Target price point above $80 retail? → Add Tier 3 (carbon filter). Customers

at this price expect odor-free after months of use.
4. Target price point above $120 retail? → Add washable shoe pod.

Differentiates your bag in a crowded market.

5. Testing Protocol

Before approving any wet-dry separation design for production, run these tests:



1. Static leak test: Fill wet compartment with 500ml water. Let stand 30 minutes.

Zero moisture on exterior.
2. Compression airflow test: Measure airflow through ventilation panel at 0 kg,

3 kg, and 5 kg load. Must maintain ≥60% at max load.
3. Odor migration test: Place ammonia-soaked cotton (simulating sweat) in wet

compartment. Seal bag. After 24 hours, independent tester sniffs main

compartment from 15cm distance. No detectable odor = pass.
4. Wash durability: 50 machine wash cycles on removable pod. No seam

delamination, no zipper degradation.

Generated by LantaoBags — Design-led bag manufacturing in Shenzhen, China.

Need a custom wet-dry separation design for your sports bag? Contact our engineering team.

https://www.lantaobags.com/
https://www.lantaobags.com/contact-us/

