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This PowerPoint 2007 template produces a 36”x48” 
presentation poster. You can use it to create your research 
poster and save valuable time placing titles, subtitles, text, 
and graphics. 

We provide a series of online tutorials that will guide you 
through the poster design process and answer your poster 
production questions. To view our template tutorials, go 
online to PosterPresentations.com and click on HELP DESK.

When you are ready to print your poster, go online to 
PosterPresentations.com

Need assistance? Call us at 1.510.649.3001

QUICK START

Zoom in and out
As you work on your poster zoom in and out to the level 
that is more comfortable to you. 
Go to VIEW > ZOOM.

Title, Authors, and Affiliations
Start designing your poster by adding the title, the names of the authors, 
and the affiliated institutions. You can type or paste text into the 
provided boxes. The template will automatically adjust the size of your 
text to fit the title box. You can manually override this feature and 
change the size of your text. 

TIP: The font size of your title should be bigger than your name(s) and 
institution name(s).

Adding Logos / Seals
Most often, logos are added on each side of the title. You can insert a 
logo by dragging and dropping it from your desktop, copy and paste or by 
going to INSERT > PICTURES. Logos taken from web sites are likely to be 
low quality when printed. Zoom it at 100% to see what the logo will look 
like on the final poster and make any necessary adjustments.  

TIP: See if your school’s logo is available on our free poster templates 
page.

Photographs / Graphics
You can add images by dragging and dropping from your desktop, copy 
and paste, or by going to INSERT > PICTURES. Resize images 
proportionally by holding down the SHIFT key and dragging one of the 
corner handles. For a professional-looking poster, do not distort your 
images by enlarging them disproportionally.

Image Quality Check
Zoom in and look at your images at 100% magnification. If they look good 
they will print well. 
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QUICK START (cont.)

How to change the template color theme
You can easily change the color theme of your poster by going to the 
DESIGN menu, click on COLORS, and choose the color theme of your 
choice. You can also create your own color theme.

You can also manually change the color of your background by going to 
VIEW > SLIDE MASTER.  After you finish working on the master be sure to 
go to VIEW > NORMAL to continue working on your poster.

How to add Text
The template comes with a number of 
pre-formatted placeholders for headers and text 
blocks. You can add more blocks by copying and 
pasting the existing ones or by adding a text box 
from the HOME menu. 

 Text size
Adjust the size of your text based on how much content you have to 
present. The default template text offers a good starting point. Follow 
the conference requirements.

How to add Tables
To add a table from scratch go to the INSERT menu and 
click on TABLE. A drop-down box will help you select rows 
and columns. 

You can also copy and a paste a table from Word or another PowerPoint 
document. A pasted table may need to be re-formatted by RIGHT-CLICK > 
FORMAT SHAPE, TEXT BOX, Margins.

Graphs / Charts
You can simply copy and paste charts and graphs from Excel or Word. 
Some reformatting may be required depending on how the original 
document has been created.

How to change the column configuration
RIGHT-CLICK on the poster background and select LAYOUT to see the 
column options available for this template. The poster columns can also 
be customized on the Master. VIEW > MASTER.

How to remove the info bars
If you are working in PowerPoint for Windows and have finished your 
poster, save as PDF and the bars will not be included. You can also delete 
them by going to VIEW > MASTER. On the Mac adjust the Page-Setup to 
match the Page-Setup in PowerPoint before you create a PDF. You can 
also delete them from the Slide Master.

Save your work
Save your template as a PowerPoint document. For printing, save as 
PowerPoint or “Print-quality” PDF.

Print your poster
When you are ready to have your poster printed go online to 
PosterPresentations.com and click on the “Order Your Poster” button. 
Choose the poster type the best suits your needs and submit your order. 
If you submit a PowerPoint document you will be receiving a PDF proof 
for your approval prior to printing. If your order is placed and paid for 
before noon, Pacific, Monday through Friday, your order will ship out that 
same day. Next day, Second day, Third day, and Free Ground services are 
offered. Go to PosterPresentations.com for more information.

Student discounts are available on our Facebook page.
Go to PosterPresentations.com and click on the FB icon. 
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The Teaching and Learning Complex (TLC) is the newest building in the UC Davis Campus. It is 
designed to be a low energy intensity building. Its design includes radiant ceiling panels, ceiling 
fans, and a dedicated outdoor air system with heat recovery. But, is the building really living up to 
its energy efficiency promise? This project is a first step to answer the question.

TLC Building Study
Is the TLC Building living up to its promises?

Reality
40 kBtu/sq.ftTotal EUI

Model
35 kBtu/sq.ft

avrg. classroom building
75 kBtu/sq.ft
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Comparison of Model and Reality

Hot Water Consumption
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Total 603759 kBtu 850652 kBtu

Peak 650 kBtu/h 1300 kBtu/h

Baseload 0 0

Findings

● Summer and fall is similar
● Peaks are way higher in reality
● Winter 2022 colder than averageM
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Cold Water Consumption
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Total 1456484 kBtu 1837063 kBtu

Peak ~1500 kBut/h ~1850 kBtu/h

Baseload 5 kBtu/h 15 kBtu/h

Findings

● Reality highly depends on building 
Schedule

● Peak and total higher in reality (Sep. 
2022 was hot)

● Baseload higher in reality but still lowM
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Electricity Consumption
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Total 1545033 kBtu 1737464 kBtu

Peak ~500 kBtu/h ~600 kBtu/h

Baseload ~30 kBtu/h ~110 kBtu/h

Findings

● Model assumed constant Electricity 
consumption

● Reality highly depends on Building 
Schedule

● Baseload much higher in Reality!
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Findings

● Peak higher in model
● Schedule different
● Baseload much higher in Reality!
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Background Suggestions for improvements

Reality

110 kBtu/h

Model

30 kBtu/h

Problem 1: High Electricity Baseload

Causes: Plug loads that are not turned off
Cold water pump is always running 
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Problem 2: High Cold Water Consumption

wasted Energy
10250 kBtu/month

possible savings
53 $/month

Issue:
Occasionally OA is heated up in HX 
and needs to be cooled down again

Solution:
Bypass around HX
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Scope of Work

Canopy of solar panels that shade an outdoor seating area of TLC

● To determine if the TLC is living up to its energy efficient design by comparing simulation energy 
data with actual data

● To recommend strategies for improving its energy performance and reducing operating cost

Objectives

● Post fine tuning of simulation models is useful for optimizing and 
predicting energy performance (Aste et al., 2022)

● ASHRAE Guideline defines thresholds and tolerances for performance 
gap (Jain et al., 2020)

● Compare energy use intensity (EUI), electricity, cold water and 
hot water demand, and Investigate effects of outside air 
temperature (OAT) on demand

● Track some Key Performance Indicators (KPIs) of the AHUand 
identify shortcomings such as setpoints not changing with 
schedule

● Propose Energy Efficiency Measures (EEMs) 
for TLC building.

Methodology

Equity and Energy Justice

Data Collection and Analysis

Energy Charting and Metrics Tool (ECAM) 
was adopted for analyzing load profiles

Install advanced sensors Install additional sensor sets

Improve the current 
practice of sensor 
configuration/design

Improving sensor performance strategies

Algorithm 1: Cascaded control 
implementation with two LOOPs

Algorithm 2: Simplified cascaded control 
implementation with one LOOP

Cascaded control implementation methods

Skyspark analytics software for energy 
management and equipment fault detection 
was adopted for identifying operational 
shortcomings

Proposed algorithm steps

Resetting the minimum zone airflow based on the CO2 value in the zone

Detecting rogue zones in the system by performing FDD

Resetting duct static pressure based on the damper positions of the critical zones

  ThermostatVAV Box 

Rule 2 - Stuck 
damper position

Rule 1 - VAV box 
communication error

Rule 1 – Thermostat 
communication error

Rule 2 - Thermostat 
reporting a 
continuous zero 
value 

Rule 3 – Thermostat 
reporting a stale value

Identify failures Identify a rogue zone

FDD algorithm

UC Davis Energy Conservation Office (ECO) team provided the model and actual data, including 
associated outside air temperature (OAT).

Everyone can give the thermal comfort feedback of the TLC building. 
UC Davis will adjust the temperature of the building to meet the 
feedback. The adjustment will be based on the majority of feedback. 
Therefore, it helps improve energy equity. 

Problem 3: AHU Mixed Air Temp and Outside Air Temperature Sensors                                                
f                  not matching at 100% Outside Air Damper

Problem 4: AHU Valve Hunting

Problem 5: AHU Supply Static Pressure Setpoint Not Met & AHU Supply End 
f                  of Line Static Pressure Setpoint Not Met 
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