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Why Do We Need a Green CDC 
Training in Texas?
• Nearly one-third of Texans face high energy burdens, with 
low-income, minority, and rural communities disproportionately 
affected due to aging homes and inefficient infrastructure.

• Rising utility costs, grid upgrades, and new industrial demands 
like data centers threaten to worsen affordability and reliability 
across the state.

• While conservation and clean energy is a potential solution, public 
understanding is low and opinions are deeply divided along partisan 
lines, highlighting a need for broader education and policy focus on 
both supply and demand.

• Nearly 45% of households pay over $200 a month on average for 
summer electricity. About one-third of Texans spend 7% or more of 
their income on energy — surpassing the high energy burden 
threshold of 6%.
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What do we mean by Net Zero Energy (NZE)?

https://youtu.be/cqnQwKZ80yc?si=D-gWVds5_GuM9lGM

Net zero energy -  “A building that creates as 
much energy on-site as it uses through 
renewable sources (typically photovoltaic or 
wind) over the course of a year.”

https://www.aia.org/design-excellence/aia-fra
mework-for-design-excellence/glossary

https://www.sciencedirect.com/science/article
/pii/S2352710225000312

https://www.aia.org/design-excellence/aia-framework-for-design-excellence/glossary
https://www.aia.org/design-excellence/aia-framework-for-design-excellence/glossary
https://www.sciencedirect.com/science/article/pii/S2352710225000312
https://www.sciencedirect.com/science/article/pii/S2352710225000312


What do we mean by Net Zero Energy (NZE)?

https://youtu.be/cqnQwKZ80yc?si=D-gWVds5_GuM9lGM

In this example the 
building is set in a 
northern part of the 
US, the building has 
both facade and 
roof top PVs that 
capture energy all 
year and off set the 
energy needed to 
heat and cool the 
building throughout 
the seasons.

https://link.springer.com/article/10.1007/s409
74-025-00354-y/figures/6

https://link.springer.com/article/10.1007/s40974-025-00354-y/figures/6
https://link.springer.com/article/10.1007/s40974-025-00354-y/figures/6


What do we mean by Net Zero Energy (NZE)?





Passive, Active, then Renewables

Path to Zero: Passive, Active, then Renewables
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Integrated design and energy-focus from the start

Integrated design and energy-focus from the start
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Upfront investing saves time and money

Upfront investing saves time and money
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Site and climate analysis to inform passive strategies
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Future climate passive design and resiliency in Texas 
Resource: The Future Ain't What It Used To Be by Lake Flato Architects - Issuu 
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https://issuu.com/lakeflato/docs/230521_future_climate_investigation_final


High Efficiency Envelopes & Passive Design
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As a reminder from GREEN+ Session 4, we 
should first always work on creating highly efficient 
building envelopes and incorporate Passive 
Design Strategies that work for your climate zone 
and micro climate before adding renewables or 
other active systems

Passive Design                     
• shape / size
• orientation
• insulation
• windows  
• shading
• natural ventilation

Active Systems
• HVAC
• lighting 
• electrical power 
• renewables



High Efficiency HVAC, 
Lighting, Plug Loads

 Building Envelope / Window Placement & Shading

Once the envelope is doing all the work it can, we 
design the systems that meet what's left — as 
efficiently as possible. Reduce the load first, then 
right-size the equipment to it.

HVAC                  
• high SEER rated or high efficiency heat pumps
• right-sized to the reduced load - not rules of 

thumb
• variable speed equipment, zoning, good controls
• energy recovery ventilation (ERV / HRV)

Lighting
• LED throughout
• lighting power density below code
• occupancy / vacancy sensors
• daylight harvesting and dimming

Plug Loads
• ENERGY STAR appliances and equipment
• controlled receptacles, smart power strips
• peak demand response / load shifting
• high efficient elevators, kitchen, and 

specialty equipment
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Renewables in Texas

https://youtu.be/cqnQwKZ80yc?si=D-gWVds5_GuM9lGM

ERCOT

● ~29% Gas-CC / NG   ~29% wind  
~12% solar  ~13% coal  ~10% nuclear

● Wind + solar ≈ a third of annual 
energy — highest of any US grid

● Solar peaks midday; the dirtiest hours 
are the 5–9 p.m. gas ramp

On-site wind — narrow window

● Only pencils in the Panhandle/South 
Plains, Permian, and the coastal bend 
(Corpus–Brownsville)

● Needs open fetch, a real tower (80'+), 
and a site with acreage

● Building-mounted turbines 
under-perform almost everywhere!  
Skip them

● Coastal wind is the outlier: it blows 
hardest on hot summer afternoons

On-site solar — works statewide

● Yield varies only ~20% across Texas: 
~1,650 kWh/kWp El Paso, ~1,400 
kWh/kWp Houston

● Economics are set by your retail 
provider's buyback, not by sun

● Spec hail-rated modules and check 
ASCE 7 uplift before you commit roof

● Rule of thumb: ~10 W per sf of usable 
low-slope roof



Energy Modeling - Why do we do it?

Design Performance and Sustainability with Autodesk Forma Site Design, Revit, and Forma Carbon Insights | Autodesk 

Option 2Option 1 Option 3

The L-shaped form allowed for slightly lower energy use through self-shading geometry, narrower 
floor plates that improve daylighting and reduce lighting loads, increased natural ventilation potential, 
and orientation-responsive window placement that minimizes excessive heat gain.

Early energy modeling helps understand what strategies help reduce energy usage for best ROI
Necessary for achieving net-zero energy and predicting potential PV offset 

https://www.autodesk.com/learn/ondemand/course/design-performance-and-sustainability-with-autodesk-forma-revit-and-insight?cjdata=MXxOfDB8WXww&AID=17211621&PID=100357191&SID=cba-6d38c970-d5bb-4b55-a0de-7dcda202eba0&cjevent=403bab22a88511f18372001f0a1eba22&affname=100357191_17211621&mktvar002=afc_us_products


Tracking Actual Usage
1. Monthly Energy Bills 
2. Solar Provider Website / App (monthly)
3. Advanced Energy Monitoring 



Case Study #1 - Lake Flato’s Office



System Size
201 kW

Case Study #1: Our Goal - Zero Carbon Certification



Case Study #1: Energy Saving Strategies

● New HVAC
● improved existing 

glazing 
● New high 

performance 
glazing 

● all electric with 
high efficiency 
appliances 

● daylighting to 
reduce lighting 
needs 



Case Study #1: Predicted Energy Vs Actual (no solar) 

Predicted (energy model): 293,942 kwh/year

2025 Actual Energy Use: 454,320 kwh/year

Using 55% more energy 
than our energy model 
predicted!

HVAC? Fresh Air? 
Computers for all offices?

July: 33,000 kwh



Case Study #1: What drives office energy use?

HVAC: 50% of total use
+ fans (outside air): 61%
Outside air is suspected to be a big contributor 

First target: Thermal Comfort 
Surveys To reduce HVAC load
Ex) Summer - 72-75F 



Case Study #1: What drives office energy use?

2nd target: Plug loads
Host computers from all 3 locations + remote

Lake Flato’s Small Form Adoption Led to Big Performance | Dell 

Switching to new tower 
workstations in our server rooms:
66% less power, 50% faster: 
confirmed the drop from 
1,000-watt towers to 300-watt 
machines“

https://www.dell.com/en-us/blog/lake-flato-s-small-form-adoption-led-to-big-performance/?msockid=13fed9692d9c6d830feac9ae299c6b9e


Renovation 
(WFH)

Office opens spring 2023

Case Study #1: Off-site solar portal



PV was sized based on the energy model to be 100% offset

2023: 60% offset
2024: 65% offset 
2025: 63% offset 

Case Study #1: Net-zero progress over 3 years



Missing piece of the puzzle: advanced energy monitoring + commissioning  

EXAMPLE

WHY is our energy higher than expected? Computers? HVAC? Other?

Lessons: Early specification and budgeting. All team meetings with electric engineer, contractor and 
subcontractors, energy monitor providers, etc. to ensure timely and well communicated install

add commissioning 



Case Study #2 - Vickery Park Branch Library



Vickery Park Branch Library

North

Goals and Accomplishments:
• Met the 2030 Challenge
• 100% Carbon Neutral
• Achieve LEEDv4 Gold

Passive Design Strategies:               
• R-33 walls using Rockwool Batt and 

continuous Insulation around ellipse walls
• R-37 insulated roof
• continuous clerestory with light-shelfs to 

bring in natural daylight
• careful orientation of windows for natural 

daylighting without heat gain
• large continuous 8’ deep overhang
• high albedo roof white TPO roof

Active Systems Strategies:   
• 100% LED lighting with daylighting sensors
• underfloor air distribution with movable 

registers 
• high efficiency HVAC system
• electric insta-hots
• no natural gas or fossil fuels



Vickery Park Branch Library







Energy Reduction ~ close to NZE

rework slide to compare 
carbon vs energy…

Operational Carbon Neutral

MT = Metric tons
1,000 kg, or about 2,205 lb. So the baseline 

136 MT is 135,976 kg CO₂e per year.



Case Study #3 - Foundation Communities

Lakeline Station Learning Center - 2017



Living Future Living Building 
Challenge
Goals and Accomplishments:

• ILFI Zero Energy Project
• AEGB 5 Star 
• Third Zero Energy Project in Texas, first in Austin

Living Building Design Strategies             
• Net Zero Energy Petal
• Continuous Rigid Insulation 
• “Structure as Finish’ Design
• Safer building materials - Red List Free

Active Systems Strategies:   
• 100% LED lighting with abundant daylighting
• High Efficiency ERV HVAC system
• 70kW Solar + future backup BESS
• Big ceiling fan
• HVAC condensate and rainwater provide 95% of water to the building
• Heat Pump hot water 
• Edible gardens
• No natural gas



Living Future Living Building 
Challenge
Long Term Operation Questions

• How much will the solar reduce electricity costs for the building?
• How durable are the materials? 
• How many maintenance calls does the LC receive? 

Positive Impacts
• Maintenance costs remain low
• Winter Storm Uri - onsite resilience hub
• All savings go back to services at the property
• Indoor Air Quality 
• EUI Average: 4.19

Challenges
• Solar inverters caused decline in solar production
• HVAC maintenance costs
• Educating staff
• Thermostats
• Plant care is extremely time intensive
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Session 10
October 13th

Carbon / Electrification & 
A Year in Review
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Questions
and

Discussion




