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MUSES: Vision

Today

Zero-carbon buildings.

Low-exergy building systems.

Integrated building design.
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Tomorrow

Zero-carbon districts.
Low-exergy district systems.

Integrated urban design.



MUSES: Approach
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MUSES focus areas

1. Energy-driven urban design.
2. Agent-based demand forecasts.
3. Low-exergy district systems.
4. Optimization under uncertainty.

5. City Energy Analyst Tool.



MUSES focus areas




MUSES focus areas

2. Agent-based demand forecasts.
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MUSES focus areas

3.

Low-exergy cooling systems.

Cooling supply systems

= Vapor Compression Chiller

= Absorption Chiller
= Adsorption Chiller

= Solid Desiccant
= Liquid Desiccant

= Evaporative Cooling
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MUSES focus areas

3.

Low-exergy cooling systems.
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MUSES focus areas

4.

Optimization under uncertainty.

District Level

Building Level

Diesel Engine

*|  Photovoltaic

| Solar Energy ]~#<l'

Photovoltaic + 1 Seasonal
T Sofar Thermal '_’ Hl Thermal Storage —*"| Heat Bump ‘
: '
| Solar Thermal | [ Back-up Thermal !
L Collector ] | Storage '
| ‘
-
+

1 District Heating ‘~—>
Heat + Power H- Network
!
Comp. Chiler ||| |+ { District Cooling
+ Cooling Tower | } | Network
1+ in: < e

Waste Heat

t

Appliances

I

| Fuel Cell

3
=

Lighting

Daily Thermal
| Storage

%

i

Server Rooms

Industry

L}
1
M
1
'
'
1
'
1
'
L}
1
M Boiler
'
'
'
'
1
1
'
1
1
'
'
'

- ) 3 8 - Domestic
Heating Coil : “4 Radiators I’ ‘ Hot Water
'
'
Fans + Lt i Space
Air Ductwork : Ls| Floor Heating - Heating
[
.- 3 Space
Radiant Cooling }—L:‘ Cooling

|

— Electricity

=== Auxiliary Electricity

Energy

— Fuel
—— Heat

— Cooling
— Qutdoor Air

Costs

Under Development

- Processed Air

CO;

Emissions

Fuels

Renewables




MUSES focus areas

Bl

B2

B3

4. Optimization under uncertainty. B4

l.l @@ co, BS

Energy Costs Emissions Fuels Renewables

10



MUSES focus areas

5. City Energy Analyst Tool
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www.cityenergyanalyst.com




2018 Executive Course In Urban Energy Systems
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