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Climate Change

Tourism: Pillar of the Dominican Economy

Cooling Energy Consumption

Green Energy and Sustainability Investment

1

40%



Comparative Research

On-Site Experience and Documentation

Design and Cooling Energy Performance

Main Research Question:

Can the cooling energy demand of coastal hotels under tropical

climate conditions be reduced by 50% by applying sustainable facade

renovation strategies?
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High Solar Radiation

High Humidity

Virtual Absence of Seasons

10 most vulnerable countries to Climate Change

Risks: Earthquakes – Hurricanes – Flooding

Coastal Cities:

Santo Domingo

Puerto Plata

La Romana

Punta Cana

Samaná
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6.4 Million arrivals (2019)

USA, Mexico, Canada, Argentina

7.5 Billion USD

Coastal Hotels in the Dominican Republic

Construction Materials

Façade Typologies

Structure: Frame Systems

Material: Concrete

Light-weight Structure: Wood

Exterior Finishing: Concrete Mortar

Opening Type: Single Glazing

Predominant categories:
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Glazing

Shading

Window-to-Wall ratio (WWR)

Ventilated Facades

Thermal Insulation
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Recently Renovated (2017)

Coastal Hotel Selection Criteria:

Building Guest Block 16 Selection Criteria:

Common Concrete-Frame Structure

Common Concrete-Block Facade

Proximity to the beach (climate challenges)

Least shaded (exterior vegetation)

Highest Energy Consumption (at full capacity)
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Indoor temperature - humidity - heat stress

Cooling Energy Demand

Split-Unit Inverter Technology

Unit Sizes: 3.5 / 5.3 / 7.0 (kWh)

Hotel Cooling Set-point temperature:

User Cooling Set-point temperature:

22 °C

18 °C

Stationary and Dynamic Simulations

Thermal Transmittances
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Junior Suite

Single Room

Living Room

Deluxe Suite

Double Deluxe Suite
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Pent-House Living Room

Pent-House First Room

Pent-House Top Room
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19%

9%
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33%
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66%

68%
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Strategy Cost unit Price (EUR)

Double Glazing m2 190

Window Shading m2 118.2

Window –to-Wall Ratio Reduction to 50% m2 144.9

Opaque Surface Shading (0.5m) m1 88.3

Opaque Surface Shading (1.0m) m1 148.1

Opaque Surface Shading (1.5m) m1 223.9

Opaque Surface Shading (2.0m) m1 299.5

Replacement of Existing Wall with SFWP m2 212

Addition of Sustainable Wall Layers (SWL) m2 201

Addition of Ventilated SWL m2 201

Addition of Ventilated SWL without insulation m2 121

Ph
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10% Savings increase per 1 °C

34%

33%

34%

32%

32%

32%

32%

9%

10%

7%

8%
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Achieving cooling energy savings higher than 50% is possible only using

passive design strategies and sustainable materials on renovations

Renovation of exterior opaque surfaces have a higher

impact on the cooling energy demand than transparent

surfaces in these conditions

The strategy of shading both opaque and transparent

surfaces provide the best cooling energy savings

previous to Phase 3 (Intervention on Wall)

Is possible to save up to 10% in cooling energy per

degree Celsius above an operating temperature of 18 °C

The best cost-effective strategy to reduce cooling energy

is the addition of ventilated sustainable façade layers

without insulation
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The expectations about the results were exceeded

Combined renovation strategy according to investor’s

budget

The application of ventilated facades on Tropical

Climate are interesting to develop further

Quality in wall construction should be improved in the

Dominican Republic

Combined Adjusted Cooling Set-point Temperature with

Sustainable Renovation Strategies

Renovation of exterior opaque surfaces have a higher

impact on the cooling energy demand than transparent

surfaces in these conditions

Perhaps using parametric design could’ve been another alternative to this

research

The collection of local data in the Dominican Republic was

difficult. Tourism sector is very private with their data
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Other cooling energy lower-impact areas of Coastal Hotels could be

evaluated (Lobby – Offices – Restaurants)

Other materials could be tested in the calculations and other type of

wall panels assembly can be evaluated

Evaluation on operation of other models of AC can be calculated

Further evaluation on the other Guest Buildings

Intervention on roof design

Venturing of local businesses in harvesting, manufacturing and

installation of sustainable materials
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