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DES I G N  G U I DE  
 

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 

 
 

Q U I C K  S TART  
 

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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Q U I C K  S TART ( c o n t . )  
 

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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This project explores how the UC Davis greenhouses 

currently use energy. The goal is to estimate energy usage 

by technology levels and to use literature to find useful 

interventions that can improve performance and save 

money. We hope to provide energy measurements and 

informed suggestions that act as baselines for future 

greenhouse research.  

ABSTRACT 

OBJECTIVES 

METHODS (cont’d) METHODS (cont’d) 

FUTURE WORK 
• Fiscal and energy savings calculations for polyethylene 

bags and LED lights 

• Design and investigate pyranometer system 

• Install appropriate sensors to measure energy usage 
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• Provide insights about greenhouse energy usage 

• Propose interventions to improve energy efficiency 

• Estimate feasibility of interventions 

Energy and Efficiency in UC Davis Greenhouses 

POSSIBLE INTERVENTIONS 

By going to a 4-hour a day schedule for half the year 

(instead of 8 hours year-round) , savings of $13,816 are 

available. This would involve a human being manually 

adjusting the timer attached to 280 individual lights once 

during fall and once during spring. 

Lisa Slaughter, Sarah Dang, Alice Dien 

CONTACT 
Lisa Slaughter:  lmslaughter@ucdavis.edu, lisa.m.slaughter@gmail.com 

Sarah Dang:  shdang@ucdavis.edu 

Alice Dien:  adien@ucdavis.edu 

BACKGROUND 
The UC Davis Greenhouses consume energy 24 hours a 

day, 7 days a week. The majority of this energy use is in 

the form of lighting, cooling, and heating control. With 

over 200 greenhouses on campus, the scale is vast. 

Unfortunately, very little of the greenhouse energy use is 

monitored and total use is unknown. Having recently 

received a large grant for upgrades, the greenhouse 

managers would like to investigate how the greenhouses 

use energy and whether there is any low-hanging fruit for 

energy savings.  
ENERGY CALCULATIONS 

DATA ACQUISITION 

IDENTIFICATION OF GREENHOUSE SETS 

The greenhouses were categorized by the following types 

according to their technologies: 

1. Low: Passive 

2. Medium : Basic thermostat, heating/cooling systems, 

full lighting systems, control system. 

3. High : Medium technologies plus humidity control, 

position control, photovoltaic glazing, and other 

(currently) instrumentation. 

Data acquisition techniques consisted of performing 

walkthroughs to take down nameplate information of 

various technologies and obtain current and power 

measurements where possible. Workers and managers 

were also interviewed about technology behaviors and 

usage scenarios. Square footage was gathered from the 

University building information site at 

http://facilitieslink.ucdavis.edu/  

METHODS 

Since most of the greenhouses are not monitoring energy 

consumption, indirect methods were used. Annual usage 

for the largest contributors – lighting and heating- were 

estimated. Cooling is achieved by evaporative cooler,  

which uses a small pump to wet the pads and two fans to 

move and the air across the pads. Because of this, the 

energy usage for cooling is negligible in comparison to 

heating and lighting and was omitted. 

It was decided to focus on Level 2 greenhouses, as these 

are representative of the largest number of greenhouses 

available for investigation. Within this set, the Core and 

Orchard Park greenhouses have the most repeatability.  

 Core, small size: 5 greenhouses 

 Core, large size: 14 greenhouses 

 Orchard Park: 69 greenhouses 

Orchard Park 
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Orchard Park Greenhouse - Representative Behavior 

Power (kW) Heating Hot Water Flow (GPM) Outside Ait Temperature (deg F) Indoor Air Temperature (deg F)

One of the Orchard Park greenhouses is equipped to 

monitor energy consumption and is representative of the 

other 68 houses in the Orchard Park complex. It can easily 

be seen that lighting accounts for the majority of 

electricity use. Setpoints as well as lighting and heating 

behaviors were obtained through visual analysis of this 

data. 

RESULTS (cont’d) 
Lighting usage was calculated for 4 lights per greenhouse 

according to a schedule of 8 hours per day. Heating usage 

was calculated using  

The resulting heat (Q) was combined with boiler 

efficiency and converted to kWh equivalent. 

Core – Large and Small 
There are two sizes of greenhouse in the Core complex. 

The small size is exactly half the length of the large size 

and has one furnace for heating as opposed to two. The 

calculation for gas usage is the same for both: 

This was converted to kWh equivalent. Since a variety of 

setpoints are used for various crops, a sensitivity analysis 

was performed by varying the base temperature used for 

heating degree days.  
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RESULTS 
Energy use of the three greenhouses investigated are 

shown below. 

1) Change Orchard Park Lighting Schedule 

Because the current lighting system in Orchard Park is 

operated by manual timer from 5am-9am and 5pm-9pm, 

there are many periods of time where the lights are on 

while the sun is shining. Replacing these timers with a 

switch that senses light levels would decrease usage by 

99% for annual savings of $53,000 when considering 

device cost of $15.00 each.  

2) Install Photo-Switches in Orchard Park 

Installing heat sinks such as polyethylene bags filled with 

water would smooth out the internal temperature curve of 

the greenhouses, resulting in less heating and cooling 

costs. These would absorb heat during the warm parts of 

the day, re-radiating it as the temperature drops.  

4) Install Water-Filled Polyethylene Bags 

LED lighting uses significantly less energy than high-

pressure sodium. Research from MIT shows that plants are 

unaffected by differences as long as appropriate 

specifications are used.  Separating lighting and heating 

allows lighting to be used on warm but overcast days. 

3) Replace HPS Lighting with LEDs 

  
Energy Use (kWh/year)  Cost ($/year) 

One House All Houses One House All Houses 

Core, small 25,281 126,406 $983.75 $4,918.75 

Core, large 48,258 675,617 $2,025.78 $28,360.94 

Orchard Park 26,651 1,838,948 $1,378.70 $95,130.33 

Total - 2,640,971 - $128,410.02 
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