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STATE OF CALIFORNIA — NATURAL RESOURCES AGENCY EDMUND G. BROWN JR., Governor

CALIFORNIA ENERGY COMMISSION
1516 NINTH STREET

SACRAMENTO, CA 95814-5512

Www.energy.ca.gov

The Energy Commission is currently soliciting ideas and stakeholder input for the 2018 — 2020
EPIC Triennial Investment Plan. For those that would like to submit an idea for consideration in
the 2018-2020 EPIC Triennial Plan, we ask that you complete the form below. Submittals are
due by 5:00 p.m. on February 10, 2017.

Part 1. Initiative Description and Purpose:
1. Please provide a brief description of the proposed initiative:

Natural Ventilation is one of the most energy efficient way for providing cooling necessary for thermal comfort and fresh air
requirements, especially in low-income housing. In California, large cities face issues with outdoor air and noise pollution.
Outdoor air is contaminated with fine particles, ozone, products of incomplete combustion (eg. CO, NOx, SO2). Unfortunately,
the use of natural ventilation in the polluted regions can cause migration of pollution from the outdoors to indoors and increase
of indoor pollution levels up to 500 %. This is a complex, multi-disciplinary, multi-dimensional environmental problem that spans
across several physical scales and includes human interaction within the built environment. This problem spans over three
distinct but inter-related physical scales — the Outdoor Environment, the Building Interface, and the Indoor Environment.

Proper understanding and solving this problem includes investigation of the mutual interactions of these three scales and
migration/transport pathways, using both numerical and experimental methods. The widespread use of remote or wireless
sensing, controls based on new available data and numerical predictions, represents a key step towards solving this problem.

Purpose of this initiative is to investigate possible solutions using information about outdoor air quality and outdoor air
temperature, communicate that information to people living especially in the low-income housing, inform them when to use
natural ventilation and when to use alternative ways for indoor cooling like ceiling mounted fan and estimate energy savings
compared to combine optimize natural ventilation use and ceiling fan cooling to standard use of air conditioning.

2. What technical and/or market barriers would the proposed initiative help overcome? For scientific
analysis and tools, what knowledge gaps would the proposed initiative help fill?

Proposed initiative aims at maximizing use of natural ventilation considering outdoor air
pollution, outdoor temperature, outdoor noise level. For the tenants in the low-income
housing, this would allow effective use of natural resources without causing negative side
effects of elevated indoor air pollution and can lead to the reduction of energy use without
compromising occupants wellbeing. For the tenants in the air conditioned housing, this will
enable them to use natural resources and reduce electrical energy consumed for air
conditioning.




Part 2. Benefits and Impacts
3. If this initiative is successful, either fully or partially, what would be the expected impact?

Who are the primary users and/or beneficiaries?

Expected impact would be the reduction of energy use for all types of housing and
improvement of indoor air quality in the low-income homes. We believe that beyond the
impact on energy use, this initiative has potential to impact health and wellbeing especially

for low-income housing dwellers.

4. Describe what quantitative or qualitative metrics or indicators would be used to evaluate
the impacts of the proposed initiative:

Metrics that can be used to evaluate the impact of the proposed initiative:

1) energy used for air conditioning before and after informed used of natural ventilation
2) indoor air quality in dwelling before and after informed use of natural ventilation

3) availability and actual use natural ventilation to achieve comfort in the dwelling




5. Please provide a list of peer-reviewed references that support the responses for questions 3
and 4. Proposed initiatives that include peer-reviewed references will be given stronger
consideration.

Ivan Oropeza-Perez, Poul Alberg @stergaard (2014)Potential of natural ventilation in temperate countries — a case study of Denmark.
Applied Energy, 114 (2014), pp. 520-530 http://dx.doi.org/10.1016/j.apenergy.2013.10.008 ISSN 0306-2619

Ivan Oropeza-Perez, Poul Alberg @stergaard (2014) Energy saving potential of utilizing natural ventilation under warm conditions — a
case study of Mexico. Applied Energy, 130 (1) (2014), pp. 20—32 http://dx.doi.org/10.1016/j.apenergy.2014.05.035 ISSN 0306-2619

G. Carrilho da Graca, P.F. Linden, P. Haves (2004) Design and testing of a control strategy for a large, naturally ventilated office
building. Building Services Eng Res Technol, 25 (3) (2004), pp. 223-239 http://dx.doi.org/10.1191/0143624404bt1070a ISSN

0143-6244

Spencer M. Dutton, David Banks, Samuel L. Brunswick, William J. Fisk (2013) Health and economic implications of natural ventilation in
California offices. Building and Environment, 67 (2013), pp. 34-45 http://dx.doi.org/10.1016/j.buildenv.2013.05.002 ISSN 0360-1323

Zheming Tong, Yujiao Chen, Ali Malkawi, Zhu Liu, Richard B. Freeman (2016) Energy saving potential of natural ventilation in China:
the impact of ambient air pollution. Applied Energy, 179 (1) (2016), pp. 660—668 http://dx.doi.org/10.1016/j.apenergy.2016.07.019 ISSN
0306-2619

6. (For technologies only) What competitive advantages does the proposed technology
solution have over current benchmark technologies? If the technology is beyond the
prototype stage, what strategies do you suggest to bring to scale?

Proposed technology considers utilization of natural resources considering outdoor
pollution and outdoor temperature as a limitation to the use. Standard technologies used
for cooling and ventilation are not designed and controlled to use information about
outdoor pollution and modify their operation accordingly.

In order to use information about outdoor pollution and modify building operation
accordingly we need a better scientific understanding of contaminant transport within a
given environment and between adjacent environments and effective implementation of
sensing technology that interfaces with building systems and communicates these
information in clear way to the building occupants.




Part 3. Connection to Energy Commission’s EPIC Framework

Energy Commission staff have developed a draft strategic framework to guide the CEC's
planning and implementation of EPIC across triennial investment cycles. One of the objectives
of the draft strategic framework is to communicate a consistent set of priorities for organizing
current and future EPIC investments.

7. Please indicate which of the following strategic framework themes you feel the proposed
initiative best fits within:

Advance Technology Solutions for Deep Energy Savings in Building and Facilities
Accelerate Widespread Customer Adoption of Distributed Energy Resources
Increase System Flexibility from Low-Carbon Resources

Increase the Cost-Competiveness of Renewable Generation

Create a Statewide Ecosystem for Incubating New Energy Innovations
Maximize Synergies in the Water-Energy-Food Nexus

Develop Tools and Analysis to Inform Energy Policy and Planning Decisions
Catalyze Clean Energy Investments in California’s Underrepresented and
Disadvantaged Communities

If Other, Please Specify
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