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Guiding Principles
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Create Comfortable, Healthy Spaces
Improving access to daylight and outdoor thermal comfort

Improve Resource-efficiency
Decrease water consumption

Minimize Energy Intensity
Focus on reducing the energy consumption per floor area



Methodology
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Completed several studies to determine the relationship between several variables and 

EUI and average daylight autonomy.

Parametric Studies Energy Supply Thermal Comfort Analyses

1. WWR

2. Dimming

3. Building Height

4. Building Spacing

5. Internal Mass

6. Infiltration Rate

7. Cooling CoP

1. Single cycle natural 

gas turbine

2. Combined Cycle Gas 

Turbine with a 

Secondary Steam 

Turbine

3. Combined Cooling, 

Heat, and Power Plant 

with a natural gas 

turbine

Å Conducted initial 

evaluation of outdoor 

thermal comfort

Å Attempted to model 

photovoltaic panels 

and trees for use as 

shading materials

Å Lack of time allowed 

full investigation
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NEIGHBORHOOD DEVELOPMENT



SITE
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PROTOBLOCK GRID
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STREET GRID
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OFFICE SPACES
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WALKING PATHS
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RETAIL SPACES

Slide 11



OFFICE + RETAIL STACK
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APARTMENT BLOCKS
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INDEPENDENT VILLAS
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RECLAIM GREEN
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SOLAR FARM
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PROPOSED NEIGHBORHOOD
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NEIGHBORHOOD DENSITY
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High Density: 

Mixed Use

Low Density: 

Singular Use 

Use



PROPOSED NEIGHBORHOOD
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INSIDE THE CANYONS
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INSIDE THE CANYONS
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Kuwait City 188,178

312,536

0.032

0.056

Land area (m2)

Building area (m2)

Residents (pp/m2 land)

Workers (pp/m2 land)
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Energy Usage Color Map
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Energy Consumption Details

Slide 24

Cooling, 31%

Hot Water, 9%

Equipment , 30%

Lighting , 29%

ENERGY USE BY TYPE
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Energy Supply Strategies
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Single Cycle

Gas Turbine Plant

Combined Cycle

GT + ST Plant

Combined Cooling, 

Heat, and Power

5.3M

$9.0M

28.1k

Annual Metrics

NG Input Therms

Fuel Cost

CO2 Metric Tons

2.9M

$4.9M

15.3k

3.0M

$5.1M

15.9k



Natural Gas Input Required
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Power Plant Natural Gas Input Required

Combined Cycle Combined Cooling, Heat, and Power Single Cycle Gas Turbine

Combined Cycle and CCHP plantsô predicted energy consumption are ~45% of a 

standard, single cycle natural gas turbine plant.



72% Daylight Autonomy
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Primary drivers of high access to daylight were (1) large 80% WWRs and (2) use of short 

residential villas



Next Steps
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1. Include financial analysis of power plant options

2. Determine feasibility of using a Rankine power cycle in Kuwait

3. Combine photovoltaic potential analysis with the previously shown 

power plant models

4. Apply power plant models to larger areas



APPENDIX
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Financial Results

Slide 34



Embodied Energy Falsecolor
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