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Thermal regulation (RT) for residential buildings

2000: First step.
U values for ceilings

2007: Second step
U values for walls; and ventilated floors
Size of windows according to U values of glazing

2011: Next step
Certification according to heating and
cooling energy demand
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STANDARDS of the RT according to a

Heating-degree days ZONING

ZONE CEILING WALLS VENTILATED FLOORS
U Rt U Rt U Rt
W/m2K m2K/W | [W/m?K m?K/W W/m?K m2K/W

1 0,84 1,19 4.0 0,25 3,60 0,28
2 0,60 1,67 3,0 0,33 0,87 1,15
3 047 2,13 1,9 0,53 0,70 1,43
4 0,38 2,63 1,7 0,59 0,60 1,67
5 0,33 3,03 1,6 0,63 0,50 2,00
6 0,28 3,57 1,1 0,91 0,39 2,56
7 0,25 4,00 0,6 1,67 0,32 3,13
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CITY Thermal UMax U max Heating demand

Zone Walls Ceiling kWh/m2 year
lquigue 1 4,0 0,84 21
Calama 2 3,0 0,60 123
Copiapo 2 3,0 0,60 59
Valparaiso 2 3,0 0,60 80
Santiago 3 1,9 0,47 100
Concepcion 4 17 0,38 115
Temuco 5 1,6 0,33 1N
P. Arenas 7 0,6 0,25 185
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PROPOSAL FOR NEXT STEPS

Research projects:
Funded by the National Commission for Sciences and

Technology , CONICYT
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1.- dDesign strategies for thermal and lighting

comfort in office buildings

in Central Chile:

Santiago and Valparaiso 2.- Data base for efficient design of glazec
facades in Santiago

FONDECYT PROJECT 2010-2014

FONDECYT PROJECT 2009-2011

— T e R LR T — i L4 D R LA B T

T E.H.E.
=
“l
L
3
.r',
T

133 435 67TEFODINIEFTHNHBEEDTUERAAIDZ DI MNMITRETAEI NN

— ] A TR ') LLTEETE PR R ]

Relevant initiatives on energy efficiency in Chile
(ODYSSEE-MURE) October 6 —7 2011 Warsaw, PI.



Research Project FONDECYT N°1111001 2011-2014

- INSTALLATION OF A LABORATORY FOR SOLAR RADIATION AND
NATURAL LIGHT TRANSMISSION
MEASURES OF FACADE AND SOLAR PROTECTION SYSTEMS

- Guarded Box Cell (~40 m3) a
- 2 Testcells (~15 m3 each)
- HVAC in the interior

- Meteorological station (solar radiation, T°, R.H., llluminance, wind)
- Inside: Temperature , RH, heat gains, luminance and illuminance.

Evaluation of different types of glazing and shading systems for improving energy
performance and occupant's visual comfort of offices in Central Chile. Fondecyt 1111001
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Energy Certification for housings in Chile

Ministry of housing and Urbanism + Ministry of
Energy

The Qualification and Certification system is a
voluntary system. In the future, it will be obligatory.

The procedure calculates 2 main indicators

A Energy Demand of the building (related with the
architecture)

CALIFICACION ENERGETICA
Vitonda /Proyecto Arquitactura

A Energy Consumption of the building (energy
demand divided by the efficiency of the energy
conversion systems)
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Energy Certification for housings in Chile

Ministry of housing and Urbanism + Ministry of
Energy

ARQUITECTURA+

CALIFICACION ENERGETICA ARQUITECTURA * EQUIPOS +

TIPO DE ENERGIA **

The system considers:

A Heating (the air conditioning is not a
relevant energy consumption in Chile)

A Sanitary hot water

A Lighting D
A Renewable and not conventional energy

generated "in situ"

Mas eficiente

II v

There are 2 alternatives for the heating

calculation: Menos eficiente

Requerimientos de energia (kWh/m?afo) XXX XXX

A A simple model (static). Not very precise,
but it has the advantage that is cheaper.

This procedure is applied to all the new
housings of residential use in Chile.

In the future, it will be enlarged to used
housings

A A dynamical model. Based on the CCTE.
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Energy Certification for housings in Chile

Ministry of housing and Urbanism + Ministry of
Energy

Administrative procedure

A The system is operated by a private institution and supervised by the Housing Ministry

of Chile.

At KS S@ltdzrdA2y 2F GKS K2dzaAy3da Aa LIS
professional of the energy area, previously authorized by the Housing Ministry of Chile.
AThere is a certificate for the project of the building and another for the finished

building

Projection

A The system must be start at the end of this year or at the beginning of 2012.

A For the next step, some test for the finished building certificate will be including. As
thermographic test and blower door test.

A General next step is the procedure for the certification of non residential buildings
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Energy Efficiency Curves for Chile
Ministry of Energy

In the year 2010, it was carried out a survey at national level to characterize the
energy consumption in the residential sector in Chile

All the different consumptions of the sector were considered.

Later, the results were analyzed to generate the curve of costs of the energy
efficiency for Chile.

This will be used by the Chilean Government to program and to evaluate the
energy efficiency programs to be implemented in next years.

The Chilean Government was carried out similar curves for the industrial and

Gas/Electridad
Total Pais (%)

transport sector.
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Energy Efficiency Curves for Chile
Energy Ministry

In this curve, it is possible to visualize in a very easy way, the cost of the
measure of energy efficiency and the potential for energy saving.

A

Cost of the measure
(S/ MWh)

—>
Energy Saving 2040 (GWh)

60% of the measures studied have negative values of costs of the energy saved.
That means that the measure, besides saving energy, produces savings of money
for the person or institution that applies this measure.
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Curves of energy efficiency
General: Country
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New PhD Program in Energy in University of
Concepcion.

v
¢V
Research Areas : Energy resources, Energy transformation
and Sustainability of energetic systems

Fundamental courses: Specializing courses:

] Photovoltaic solar energy.

AEnergy resources Wind Power.

AEnergy transformation Thermal Solar Energy.

) PRa Science and Technology of Coal and

ASustainability of energy Biomass.

systems Advanced Hydrology.

Environmental Impact Assessment. Air
Pollution Control.

Carbon trading and footprint.

Energy management.

others.

The program start in 2012. There are only a few PhD programs of
these characteristics in the world.




OTHER INITIATIVES

Solar collectors
Subsidy for new residential buildings

<€ 60000 100 9% subsidy
>€60000t0 €90000 40 % subsidy

> € 90000 to € 135000 20 % subsidy
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LABELLING

Energy
Refrigerators el
Freezer More efficient

eezers
Incandescent lamps -%_
Compact fluorescent lamps 5
Fluorescent lamps — 3
G )

Next future 1%

Washing machines
Air conditioning systems
TV and others
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REFURBISHMENT PROGRAM for HOUSING

Around 1500 houses
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A New public buildings with standards of less
than 30 kWh/m2 year (heating).
(for 24 hours of heating during the year)

O Punta
Arenas
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Financing for
nergy efficiency
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Project "Building the creation and consolidation of an energy
services market in Chile"

C Global Environment Facility (GEF) resources of USD$2.6 million.

Creation of a line of partial credit guarantee.

C Objective: to contribute to the creation of an EE market in Chile through

promotion of participation of active engineering firms and the ESCOs.
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How it will work ?

EE Chilean
. Technical review and Agency
h eligibility (technic:

PCGP-

(FI1)

validation)

Autharize the dSend thr?t E't|.i9ihi|it};
Guarantee ocumentation an
request the

FI1, FI2, FI3 Request

Grant the credit the loan
EE Project
f Collaterals (Performance Investments
Tcuntract equiprments, othe Payments
based on
Energy
savings
Loan
ESCO returns
Debt service
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Characteristics of the warranty

2% for individual contracts of the annual ESCOs
1% for portfolio of contracts

ESCOs possessing a portfolio of supported
with performance contracts or individual EE
projects

Average loan amount USDS270k with 80% coverage

Duration of credit or payment flows, maximum time period
of 5 years

The ESCOs should attach shared saving contracts.
Establishment of deposits in a savings account
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Expected results (Time period: 8 years)

C 12 ESCOs in the market.

C 6 banks participating in the project.

C 120 guaranteed contracts.

C 120 energy efficiency projects with established energy
consumption baseline.

C 120 energy efficiency projects with measurements and inspections

of their achieved savings.
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Recent Projects

Implementations for performance-based contracts:

1. Competition to earn financing for EE projects for the industrial
and mining sectors.

893 $ 600.000 $ 250.000 3,0

C Only 3 proposals submitted (6 proposals were expected)

2. Competition to gain financing for EE projects for public
buildings contracts

1,4 $ 800.000 3,9

C Public funds available for 5 specific buildings, 24 proposals

submitted
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