Innovative high-speed and
cost-agnostic, danger-agnostic
ways to wash and dry clothing



Rethinking Traditional Laundry

e 400gal perload -» 70 bngal/yr US

e Dryers =3,000 kWh/household, 10% residential electricity
 High cost limits access in low-income settings
 Water-intensive methods hinder disaster relief

 Urban space & remote locations restrict bulky machines

Let’s look at how water waste, energy demand, cost, emergency needs, and space constraints make conventional laundry uns



Physics Behind Cleaning & Drying

e Surface tension resists wetting; surfactants lower tension for fiber wetting
 Agitation creates surfactant-rich film, expanding solvent-soil contact
 Drying via convection, conduction, radiation; latent heat dominates
 Spin-drying removes water mass, cutting evaporation demand

e Cavitation, plasma radicals, microwaves add non-thermal drying power

Let's explore the core physical mechanisms that drive cleaning and drying and how they can be harnessed for faster, more



Ultra-Fast Mechanical Laundry

 Rotational vortex chambers >10k RPM, 60-sec wash
 Magnetic-levitation rotor cuts cycle 80% and halves water
 Paddle-free acoustic shock agitation vibrates fibers
« Compressive air-jet spin-dry trims drying by 5 min per load

 Extreme motion reshapes laundry timelines

Now I'll show how revolutionary mechanical tricks like ultra-high spin, acoustic waves, and air jets can shrink washing



Non-Thermal Laundry Energy

* Ultrasonic/megasonic cavitation cleans without heat
 Cold plasma generates ROS to degrade microbes and stains
 Microwave dielectric heating evaporates water rapidly
 All three use low-power fields — faster cycles, lower cost

e Can be integrated into existing washer/dryer modules

Next, I'll show how ultrasound, cold plasma, and microwaves let us clean and dry clothes without relying on high-tempera



Modular, Low-Cost Laundry Design

e Open-source kits using standard motors, controllers, 3-D printed parts
 Plug-and-play modules allow cheap component swaps

« Renewable energy: solar-driven pumps and kinetic energy recovery
 Microcontroller-logged pay-per-use billing via mobile wallets

 Open software lets locals tailor wash profiles to regional fabrics

Next, we'll explore how modular hardware, renewable power, and flexible business models keep laundry systems affordable



Danger-Agnostic Safety Architecture

« Redundant sensor arrays cross-check each other

e Dual-sensor validation throttles power on over-temperature
e Carbon-fiber drums and ceramic barriers prevent ignition
 Aerogel-insulated housing keeps external surfaces cool

Al detects fault signatures, auto-reduces power or aborts

Now let’s explore how a danger-agnostic safety architecture uses redundant sensors, advanced materials, and Al to neutra



Intelligent Cycle Optimization

e ML predicts water temp, spin, drying time

e Embedded sensors feed real-time feedback loop
 Adaptive adjustments avoid one-size-fits-all cycles
 |oT enables remote start, alerts, usage analytics

* Predictive maintenance flags motor wear early

Now we'll see how machine-learning and sensor feedback turn washing machines into self-optimizing, loT-connected applian



Real-World Impacts

85% water use cut in Gujarat pilot

e 70% electricity drop in Jordan refugee test

e Carbon footprint | from 1.2 kg to 0.3 kg COze
e Under $50 open-source kit, 3D-printable parts

 Backpack-size units enable disaster-relief laundry

Let’s look at how acoustic laundry prototypes deliver tangible environmental savings and societal benefits in real deplo



Innovative Wash/Dry Prototypes

 FlashClean: solar ultrasonic 30-sec, detergent-free, refugee camps

e TurboDry: plasma-heated 45-sec, lint neutralization, 70% less

maintenance, 40% energy cut

 DIY microwave dryer: repurposed ovens, microcontroller bursts, <2 min,

low-cost waste electronics

e Cycle design drives environmental, energy, safety gains; scaling and

policy next

Next, let's explore three real-world prototypes that illustrate how reshaping wash and dry cycles can cut energy use, im



Future Horizons & Open Challenges

 Nano-hydrophobic fabrics enable water-free laundering
 Al-driven wear testing safeguards material durability

e |EC 2025 safety-certification: emission, EMC, fail-safe algorithms
 Modular cartridges and smart safety democratize ultra-fast laundry

 Key challenges: durability, robust certification, equitable access

Now we'll explore the transformative vision, emerging standards, and the open challenges that will shape the next genera



