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THE SOLAR SPHERE 

THE HEART OF THE LIVING CITY 
 

The Living City has a heart of energy. Not a decorative fountain concealing pumps somewhere 

underground, and not a sculpture symbolizing sustainability while the actual machinery sits 

behind a fence. The thing at the center is simultaneously the symbol and the machine. 

I can see it rather vividly: your residential blocks arranged around the great central 

arboretum/greenhouse void, but now the Solar Sphere occupies its heart. Trees, water, paths, 

gardens and gathering spaces surround it. The sphere is partly technological and partly 

sculptural—perhaps dark, mirrored, iridescent, or clad in some material that makes its function 

visually legible. Above it, sunlight is being collected and directed toward the receiver. Beneath it 

disappear the conduits carrying electricity, hot water and thermal energy outward into the city. 

And I'd resist hiding those systems. Celebrate them. 

Perhaps some of the thermal conduits are visible beneath glass floors. Water warmed by the 

sphere flows visibly into pools or channels. Steam occasionally rises from a garden feature. 

Warm-water loops disappear beneath greenhouse beds. At night, stored energy powers subtle 

illumination of the sphere and surrounding landscape. 

You would be making the city's metabolism perceptible. 

The sphere could perform several jobs at once 

Its primary technical role could be as a central solar receiver. Rooftops and perhaps portions of 

the surrounding architecture collect or redirect solar energy toward the central system. Some 

energy becomes electricity; rejected heat is captured into a district thermal loop. 

But then that heat starts doing architectural work. 

The innermost botanical zone could be tropical or subtropical. Farther outward, temperatures 

progressively fall. The warmest water supplies bathing, kitchens or other high-temperature 

needs; lower-temperature water heats residences through radiant systems; still-lower-grade 
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heat warms greenhouse soil, aquaculture, ponds, composting systems or other biological 

processes. 

And underneath the whole thing could sit a substantial thermal battery—water, rock, phase-

change material, boreholes, or some combination—so that noon's sunlight becomes midnight's 

warmth. 

The sphere therefore becomes the visible tip of a much larger underground organism. 

But its cultural function might be just as important 

This is where I think your dramatic instinct is right. 

Civilizations traditionally put something at their center that expressed what they considered 

sacred or important: 

the temple, 

the palace, 

the cathedral, 

the courthouse, 

the commercial tower. 

Your Living City could put the source of its energy there. 

Not metaphorically. 

The actual sun-powered apparatus helping keep everybody warm, illuminated, fed and 

comfortable occupies the ceremonial center of town. 

That's a fairly profound architectural statement: 

We organize ourselves around the energy that sustains us. 

And because the central space is already conceived as living ecology rather than merely an 

urban plaza, you'd have an extraordinary juxtaposition: an engineered sphere surrounded by 

rampant biological life. 

Sun → Sphere → Water → Forest → People. 

The machine doesn't dominate nature. The machine makes its partnership with nature visible. 

I'd make one major conceptual adjustment 

I wouldn't necessarily require all solar collection to occur through the Sphere. 
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That could force the architecture into inefficient engineering simply for conceptual purity. The 

surrounding residential roofs and façades can still contain conventional PV, solar thermal 

collectors, daylighting systems, etc. Those are excellent technologies. 

Instead, make the Solar Sphere the central node of the city's larger solar network. 

Some sunlight might actually be optically concentrated into it. Electricity from distributed PV 

can enter the same microgrid. Thermal collectors can feed the same thermal-storage system. 

The Sphere can contain some of the power electronics, heat exchangers, pumps, storage 

infrastructure and controls. 

Then you don't have to prove that a spherical photovoltaic cavity beats every flat solar panel on 

Earth for the architecture to succeed. 

The proposition becomes much bigger: 

Can an entire residential complex be conceived as one solar organism, with a single 

spectacular physical heart? 

That answer is unquestionably yes. 

And aesthetically, I wouldn't make it a generic shiny sci-fi ball. I imagine something almost 

numinous: perhaps 30–60 feet across, partially suspended above a reflecting pool, surrounded 

by trees inside the great central arboretum. During daylight its aperture becomes visibly brilliant 

as concentrated sunlight enters. At night, instead of blasting artificial light everywhere, the 

sphere has a quiet internal glow generated from energy harvested during the day. 

Water flowing from the thermal system could descend from the Sphere's precinct into the 

garden and ultimately become part of the Living City's ponds and irrigation network. 

Then the central garden isn't landscaping surrounding a power plant. 

The power plant is part of the garden. 

And that distinction feels very much like the architectural philosophy you've been developing: 

technology ceases trying to replace nature and instead becomes infrastructure through which 

natural processes are allowed to do more work. 

I'd actually put The Solar Sphere alongside the Crystal Pavilion, Bionexus Tower and your other 

concepts as a discrete Living Systems architectural technology—but with an unusual distinction: 

It is both infrastructure and monument. A city's power plant that people deliberately walk 

toward rather than deliberately build out of sight. 
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SOLAR SPHERE DESIGN SPECS 

Integrated Solar Energy, Thermal Recovery & Architectural Infrastructure 
 

Concept: A centralized solar-energy system designed as both functional infrastructure and an 

architectural centerpiece for a residential complex, greenhouse, arboretum, or other living-

systems development. 

Core Principle 

The Solar Sphere uses an optical cavity to increase the capture of incoming solar radiation. 

Solar radiation is collected—and potentially concentrated—through one or more apertures into 

a substantially enclosed chamber. Reflective surfaces redirect radiation that is not initially 

absorbed, giving incoming light repeated opportunities to encounter photovoltaic or other 

energy-harvesting surfaces before escaping. 

The objective is not to create additional energy through repeated reflection, but to reduce 

optical losses and maximize useful recovery of the solar energy entering the system. 

Proposed Energy Sequence 

SUNLIGHT 

↓ 

COLLECTION / CONCENTRATION 

Distributed mirrors, heliostats, lenses, solar collectors, or building-integrated systems gather 

incident solar radiation. 

↓ 

OPTICAL APERTURE 

Concentrated radiation enters a cavity through a relatively small opening designed to minimize 

subsequent escape. 

↓ 

SOLAR SPHERE / OPTICAL CAVITY 

Internal reflective geometry repeatedly redirects unabsorbed radiation toward photovoltaic 

and/or wavelength-specific energy-harvesting surfaces. 

↓ 
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ELECTRICAL GENERATION 

Photovoltaic materials convert suitable portions of the solar spectrum directly into electricity. 

↓ 

ACTIVE THERMAL RECOVERY 

Heat generated within the photovoltaic cells and cavity is continuously removed through heat 

exchangers and a circulating thermal fluid. 

↓ 

THERMAL STORAGE & DISTRICT ENERGY NETWORK 

Recovered heat is stored and distributed according to temperature and demand. 

↓ 

CASCADED USE 

High-temperature applications 

→ domestic hot water 

→ radiant building heating 

→ greenhouses / arboretums 

→ aquaculture / pools / biological systems 

→ seasonal ground or water storage 

The intention is to extract useful work from the captured solar energy at progressively lower 

energy grades rather than treating non-electrical conversion as waste. 

 

Potential Technical Components 

The system should be investigated as a combination of: 

• Solar concentration and tracking systems 

• High-reflectivity optical cavity 

• Photovoltaic and potentially multi-junction photovoltaic surfaces 

• Spectral splitting or wavelength-selective materials 

• Active PV cooling 

• Liquid or other thermal-transfer loops 

• Heat exchangers and heat pumps 
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• Hot-water and/or phase-change thermal storage 

• Electrical battery storage and microgrid integration 

• Building-integrated photovoltaics 

• District heating and domestic hot-water networks 

• Greenhouse and soil-heating loops 

• Seasonal thermal-energy storage 

• Automated controls for electrical and thermal load balancing 

 

Architectural Integration 

Unlike a conventional centralized energy plant, the Solar Sphere is intended to occupy a 

prominent central position within the development. 

Residences and other structures may be organized concentrically around a central greenhouse, 

arboretum, garden, or civic space containing the Sphere. 

The Sphere therefore serves simultaneously as: 

1. Solar receiver — captures concentrated solar radiation. 

2. Electrical generator — produces photovoltaic electricity. 

3. Thermal collector — captures heat otherwise rejected by photovoltaic generation. 

4. District-energy source — distributes useful thermal energy throughout surrounding 

structures. 

5. Energy-storage interface — connects generation with electrical and thermal storage. 

6. Environmental infrastructure — supplies lower-grade thermal energy to greenhouses, water 

systems, gardens, and other biological systems. 

7. Architectural monument — makes the normally hidden energy metabolism of the 

community physically and visually apparent. 
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Distributed + Centralized Model 

The concept does not require the Solar Sphere to provide all solar energy for the development. 

Conventional rooftop and façade PV, solar-thermal systems, and other renewable technologies 

may operate throughout the complex and feed a common microgrid and thermal network. 

The Solar Sphere instead becomes the central organizing node of an integrated solar-energy 

ecosystem. 

This permits engineers to select the most efficient technology for each application without 

sacrificing the architectural concept. 

 

Primary Engineering Questions 

Initial feasibility work should determine: 

• Whether spherical geometry is optimal or whether another cavity geometry performs 

better. 

• Optimal aperture size and optical concentration ratio. 

• Expected absorption improvement from repeated internal reflection. 

• Optimal photovoltaic materials and their placement within the cavity. 

• Whether spectral splitting materially improves total system efficiency. 

• Maximum practical operating temperatures. 

• Cooling requirements necessary to maintain photovoltaic efficiency and lifespan. 

• Recoverable thermal-energy quantity and temperature distribution. 

• Best thermal-transfer and storage media. 

• Appropriate balance between direct PV, concentrated PV, solar thermal, and hybrid PV/T 

generation. 

• Seasonal electrical and thermal loads of the surrounding development. 

• Safety requirements associated with concentrated solar radiation and high-temperature 

surfaces. 

• Maintenance, access, fire protection, glare, structural loads, and failure modes. 
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• Comparative lifecycle cost and efficiency versus conventional distributed PV + district 

heating. 

• Optimal physical scale at the building, residential-complex, and neighborhood levels. 

 

Design Objective 

The Solar Sphere should not be optimized solely for photovoltaic conversion efficiency. 

Its relevant performance metric is the percentage of incident solar energy converted into useful 

energy across the entire development: 

electricity + useful thermal energy + stored energy + environmental/biological thermal uses. 

The engineering objective is therefore to maximize whole-system solar utilization, rather than 

merely maximizing the electrical efficiency of an individual photovoltaic cell. 

Architectural Philosophy 

The Solar Sphere deliberately removes energy infrastructure from the architectural periphery. 

Instead of hiding the machinery sustaining the community, the development is physically 

organized around it. 

The surrounding architecture, greenhouse, vegetation, water systems, thermal network, 

electrical microgrid, and Solar Sphere are conceived as components of a single energy 

metabolism: 

SUN → SPHERE → ENERGY → WATER → BUILDINGS → LIFE 

The result is intended to function simultaneously as power plant, thermal plant, environmental 

infrastructure, public artwork, civic landmark, and physical expression of the community's 

partnership with natural energy flows. 
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