step 03: massing optimization based on daylighting performance
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CO02 Emissions from Annual

Energy Use (million kg)

2020 [phase 01]

MIT Nanotechnology Building
643 New Dorm Units [60 sqm per unit]

+48,442 sqm

at FAR 4.2 & 59.3 % Coverage

NEW DEVELOPMENT

New Development CO2 Emissions

2030 [phase 02]

New Office Spaces [+21,125 sqm]
New Academic Spaces [+15,935 sqm]

+37,060 sgm

at FAR 4.4 & 67.0% Coverage
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Retrofit CO2 Savings

2040 [phase 03]

New Office Spaces [+7,784 sqm]
9248 New Dorm Units [60 sqm per unit]

+88,976 sqgm

FAR 5.6 & 75.0% Coverage

2050 [phase 04]

New Office Spaces [+9,372 sqm]
New Academic Spaces [+11,077 sqm]
296 New Dorm Units [60 sgm per unit]

+42,604 sgm

FAR 4.4 & 61.5% Coverage
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Technologies Considered

Solar PV
Geothermal Heat Pumps
Microturbines
MIT Co-Gen

Electricity from the Grid
Gas from NSTAR

renewable energy model

Carbon Footprint Assumptions

N/A
N/A
0.21 kg/kWh
0.21 kg/kWh
0.64 kg/kWh
0.23 kg/kWh

Model Goal

Minimize Cost

Model Constraints
60% Rooftop Area Availability for PV
New Development Site Area Availability for Geothermal
Max CO2 Emissions per year: 216,168,811 Kg

Installation Cost Assumptions

$4.20 / Watt

$3.20 / Watt

$1.50 / Watt
N/A
N/A
N/A



Annual Energy Consumption [GWh]
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energy mix per category over time [breakdown]

2014

2020

42,630

8,395

8064.99

2030

61,383
12,031
16,000
4,075

™ MIT Cogen Plant

4 Microturbine
[Added Cogen]

PV

Geothermal

Area Used for PV [sqm]
PV System Size [KW]
Microturbine Size [KW]
Geothermal Size [KW]



Annual Energy Consumption [GWh]
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energy mix per category over time [cumulative]
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CO02 Emissions from Annual

Energy Use (million kg)

NEW DEVELOPMENT - RETRORITS A RENEWABLES

New Development CO2 Emissions

2020 [phase 01]

42,630
8,395

862.93

| ]
Retrofit CO2 Savings

2030 [phase 02]

61,383
12,031
16,000
4,075

/7
Renewable Energy CO2 Savings

2040 [phase 03]

61,110
11,977
1,500
1,312

7
Microturbine CO2 Savings

2050 [phase 04]

36,120
7,079
15,999
804




Annual EUI [kWh/sgm]
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Total annual savings

after 4 phases

Total annual savings

accounting for climate change



IS this strategy aggressive enough?



model that can model diverse scenarios



