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Rational Air Handling Typical Frame

Basic Design_Air Handling Unit Typical_Reinforced Concrete Frame



Bamboo Sheets_Absorption Bamboo Sheets_Evaporation and Cooling

-

With human body atop: Absorbs sweat and slowly heats up Without human body atop: Liquid within bamboo evaporates and cools down the sheet



Water Cycle for Passive Cooling

m * Hyqp = Z‘Ql‘

m = Mass of the water through the system

Hy,qp = Heat of vaporization = 2'4k]/g

Q; = Cooling Load

Absorption - Evaporation - Cooling

Self-Cooling Prototype

Diurnal Water Cycle for Passive Cooling



DN-Gel_Dry State State Synthetic Hygroscopic Material

Acrylamide_Alginate DN Gel_Calcium Cross-link Polymer Structure and Water Absorption Mechanism_Hydrogel



DN-Gel_Post-Swollen Synthetic Hygroscopic Material

Acrylamide_Alginate DN Gel_Calcium Cross-link Polymer Structure and Water Absorption Mechanism_Hydrogel



Fabrication of Legacy DN-Gel Panel - Prep and Mix Dry/Swollen State and Glimpse of Cooling Effect

Acrylamide, Alginate, N.N-Methylenebisacrylamide (MBAA cross-linker), Ammonium Persulfate
(photoinitiator), N,N,N,N-tetramethylethylenedia mine (TEMED) Fuse with polyester foam; Cure under UV light (60 degrees elcius); Stabilize in 70% RH



DN-Gel Samples DN-Gel Samples

Lyu, Tong et all. “Macroporous Hydrogel for High-Performance Atmospheric Water Harvesting.” ACS
Acrylamide-Alginate DN Gel samples of different scale and shape Applied Materials & Interfaces 14, no. 28 (July 20, 2022)



Dry DN-Gel Test Panel Swollen DN-Gel Test Panel

Formal Exploration Maximized Surface Area for Evaporation Speed



Mold Deformation

Hygienic Issue Stability Issue



Fabrication of Polyester-Gel Panel - Prep and Mix Pour and Cure

Acrylamide, N.N-Methylenebisacrylamide (MBAA cross-linker), Ammonium Persulfate
(photoinitiator), N,N,N,N-tetramethylethylenedia mine (TEMED), Cobalt Acetate Tetrahydrate Fuse with polyester foam; Cure under UV light (60 degrees elcius); Stabilize in 70% RH



Polyester-Hydrogel Cobalt-Polyester-Hydrogel Panel

SN-Gel + Polyester Foam SN-Gel + Cobalt + Foam



DESIGN STRATEGIES: MARCH through OCTOBER

1.4%

5.9%
9.9%
16.6%
15.0%

5.9%

1 Comfort{261 hrs)
2 Sun Shading of Windows{D hrs)

5 Direct Evaporative Cooling(345 hrs)

6 Two-Stage Evaporative Cooling{582 hrs)
7 Natural Ventilation Cooling{978 hrs)

8 Fan-Forced Ventilation Cooling{883 hrs)
9 Internal Heat Gain{0 hrs)

10 Passive Solar Direct Gain Low Massi{0 hrs)
11 Passive Solar Direct Gain High Mass(0 hrs)
12 Wind Protection of Outdoor Spaces{D hrs)

13 Humidification Onhy0 hrs)

14 Dehumidification Onh®{346 hrs)

15 Cooling, add Dehumidfication if needed(0 hrs)
16 Heating, add Humidification if needed{D hrs)

29.3%

Comfortable Hours using Selected Strategies
{1721 out of 5880 hrs)
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Site Program

Abu Dhabi, South of Bahyah Football Field and Old Bahya Farm School



Energy Simulation Energy Simulation

“In addition, LCP hydrogels can absorb1.93g/g water overnight (13h) at RH 90% and
easily release up to 99.38% of the absorbed water via the photothermal effect under
500W/m2 light. It is estimated that the daily water yield can reach up to approximately
2.56kg/kg*day with three cycles.”

Lyu, Tong et all. “Macroporous Hydrogel for High-Performance Atmospheric Water Harvesting.” ACS
22,000 kWh for Cooling Applied Materials & Interfaces 14, no. 28 (July 20, 2022)



m * Hyqp, = Z‘Ql‘

m = Mass of the water through the system
Hy,qp = Heat of vaporization = 2'4k]/g

Q; = Cooling Load

Y = Water Handling Capacity of Hydrogel Panel
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Daylight Simulation Section Optimization

Typical Module Typical Polyester Roof Module



Model Model

Birdeye View Section
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Desorption_Cooling
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Section

Interior Field
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