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The figure above is a visual of the eutrophication 
process.  
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progress of movie, 
you can drag to fast 
forward or rewind  Pause 

 Play 

 Stop 

Volume 

Mute 

Exhibits of the Tahoe Science Center 
58



 

 

Show Controls [g] 
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Select by holding down 

trigger button in 

”Mouse mode” to bring 

up [Display Settings] 

which will allow you to 

adjust the visuals of the 

globe. 

  

Figure 1 

Figure 2 

Select using trigger button in ”Mouse 

mode” to show the outer core, can do 

the same with inner core. You can do the 

same through [Rendering Modes]  

(see figure 3) 

  

Hold down trigger in ”Mouse mode” to 

select and drag left to increase 

transparency and drag right to  decrease 

transparency. 

  

Select holding down trigger in  ”Mouse 

mode” to drag left decrease size of 

earthquake points and drag right to 

increase transparency. 

  

Figure 3 

This box needs to be green (selected) 

in order to make sure the earthquake 

points appear on the earth. Select in 

“Mouse mode” by holding down 

trigger button while dragging cursor 

until it hovers over the box and then 

release trigger 

An alternative method to display the 

outer and inner core.  Select in “Mouse 

mode” by holding down trigger button 

while dragging cursor until it hovers 

over the box and then release trigger. 
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Select [Center Display] with the trigger 

in “Mouse mode” in order to return 

globe to starting position. 

Select [Show Animation Dialog] by 

holding down trigger button in ”Mouse 

mode” to bring up the [Animation 

Box]. 

Figure 4 Exhibits of the Tahoe Science Center 
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Select using trigger in “Mouse 

mode” and hold down while  

dragging to the right to find  the 

desired point in time. 

Select using trigger in “Mouse 

mode” and hold down while 

dragging to the right speed up 

time, dragging left to slow time. 

Figure 5 To start earthquakes use trigger 

button in “Mouse mode” to click 

on [Playback] if you click again it 

will pause. 

While in “Mouse mode” hold 

down trigger button to open 

[Interactive Globe] menu. 

Then while still holding down 

the trigger button drag cursor 

to [VRUI system] and then 

across to quit program, 

release trigger button when 

cursor is hovering over “Quit 

Program” to shut down 

.program. 

Figure 6 
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#7—Pressing this button will put you in 

“Mouse mode” so that you can control the 

movements for the cursor and open up 

different menus, adjust the earth visually, 

and run earthquake data set.  

#8—Pressing this button will put you in “Navigation 

mode” so that you can control the movements, 

rotations, and zooming of the earth mainly using the 

joystick, top hat control, and throttle. 

#10—”Mouse mode” and “Navigation mode” by pressing this 

button you will lose site of the globe and put you in flight mode. 

This mode is not recommended, to return to original centered 

view, in “Mouse mode” press the trigger button to bring the 

[Interactive Globe] Menu and select [Center Display] the globe will 

return to its starting location.  

#9—”Mouse mode” and “Navigation mode” Pressing this 

button after pressing #10 will allow you to navigate through 

screen while in “flight mode,” which allows you search for 

the globe. This mode is not recommended, to return to 

original centered view, in “Mouse mode” press the trigger 

button to bring the [Interactive Globe] Menu and select 

[Center Display] the globe will return to its starting location.  

Display] the globe will return to starting location. 

Throttle— “Mouse mode” - no function 

“Navigation mode” will allow you to zoom into 

and away the earth. It is very sensitive, so use a 

delicate touch. As you zoom in and out you will 

notice cross hairs appearing, it will only stop 

zooming in our out when you have centered the 

throttle you will see the crosshairs disappear, and 

the movement will stop. 

Exhibits of the Tahoe Science Center 
64



#5—”Mouse mode” brings up [Tool Selection Menu] 

which you will generally not use. 

 

#6— “Mouse mode” If you lose sight of your cursor 

clicking this button will return cursor to starting location 

below the globe. 

 

#4—”Mouse mode” brings up [Tool Selection Menu] 

which you will generally not use. 

 

#3—”Mouse mode” brings up [Tool Selection Menu] 

which you will generally not use. 

 

Top Hat control— “Navigation mode” will physically 

move globe up, down, left and right. Which will also 

change how the earth will rotate when using the joystick. 

It will always rotate around the center axis. If it is 

centered it will stay in one spot and spin. If it is off 

centered it will make a circular path around the axis. 

Trigger—”Mouse mode” is used to open up the 

[Interactive Globe] menu. You will hold down the trigger 

button as you navigate through the menu. Trigger can 

also be used to grab an open dialog box by clicking on the 

top bar of the box and dragging it to the desired location. 

Joystick—”Mouse mode” will control the cursor’s 

movements. “Navigation mode” this allows you to rotate 

the earth. Pushing the joystick forward will cause the 

globe to rotate bottom to top, pulling will cause it to 

rotate top over bottom. Pushing joystick to the left/right 

will cause a rotation in that direction. Twisting the 

joystick causes a diagonal rotation. All of the rotations 

will occur at the center of the axis so instead of simple 

rotation you could see the earth travel a circular path 

around the axis. 

Thumb button— “Navigation mode” when zooming in 

using the throttle you can slow down the zooming 

process by simultaneously holding down this black thumb 

button. 

Exhibits of the Tahoe Science Center 
65



 

 

Exhibits of the Tahoe Science Center 
66



Exhibits of the Tahoe Science Center 
67



Exhibits of the Tahoe Science Center 
68

http://en.wikipedia.org/wiki/Supercontinent
http://en.wikipedia.org/wiki/Paleozoic
http://en.wikipedia.org/wiki/Mesozoic
http://en.wikipedia.org/wiki/Continent


 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

Exhibits of the Tahoe Science Center 
69

http://en.wikipedia.org/wiki/Convergent_fault


Exhibits of the Tahoe Science Center 
70

http://en.wikipedia.org/wiki/Himalayan_states
http://en.wikipedia.org/wiki/Afghanistan
http://en.wikipedia.org/wiki/Afghanistan
http://en.wikipedia.org/wiki/People%27s_Republic_of_China
http://en.wikipedia.org/wiki/India
http://en.wikipedia.org/wiki/India
http://en.wikipedia.org/wiki/Pakistan
http://en.wikipedia.org/wiki/Continental_collision
http://en.wikipedia.org/wiki/Indo-Australian_Plate
http://en.wikipedia.org/wiki/Indo-Australian_Plate
http://en.wikipedia.org/wiki/Eurasian_Plate
http://en.wikipedia.org/wiki/Fold_mountain
http://en.wikipedia.org/wiki/Island_arc
http://en.wikipedia.org/wiki/Pacific_Ocean
http://en.wikipedia.org/wiki/Mount_Everest


Exhibits of the Tahoe Science Center 
71

http://en.wikipedia.org/wiki/Subduction_zone
http://en.wikipedia.org/wiki/Pacific_Plate
http://en.wikipedia.org/wiki/Subduction_zone
http://en.wikipedia.org/wiki/Tonga_Plate
http://en.wikipedia.org/wiki/Indo-Australian_Plate
http://en.wikipedia.org/wiki/Tectonics
http://en.wikipedia.org/wiki/Pacific_Plate
http://en.wikipedia.org/wiki/North_American_Plate
http://en.wikipedia.org/wiki/Earthquake
http://en.wikipedia.org/wiki/Volcanic
http://en.wikipedia.org/wiki/Pacific_Ocean


A.  

 

B.  

C.

 

D.  

E.

 

F.

 

G.  

H.

 

I.

 

J.  

K.

 

L.

 

M.  

N.  

O.

 

P.  

Q.  

R.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exhibits of the Tahoe Science Center 
72



 

 

 

 

 

 

 

 

 

 

 

 

Exhibits of the Tahoe Science Center 
73



 

 

 

 

 

 

 

 

 

Exhibits of the Tahoe Science Center 
74



 

 

 

 

 

Exhibits of the Tahoe Science Center 
75



 

 

 

 

 

Exhibits of the Tahoe Science Center 
76



 

 

Exhibits of the Tahoe Science Center 
77



 

 

 

 

 

 

 

 

 

 

Exhibits of the Tahoe Science Center 
78



 

 

 

 

 

 

 

Exhibits of the Tahoe Science Center 
79



Exhibits of the Tahoe Science Center 
80



 

 

 

 

 

 

 

 

Exhibits of the Tahoe Science Center 
81



 

 

 

 

Exhibits of the Tahoe Science Center 
82

http://www.architecture2030.org/


Green Building Tour 
Talking Points  

Collaborative Laboratory Building Goes Platinum 
 
August 2007 
 
The U.S. Green Building Council (USGBC) awarded a Leadership in Energy and Environmental 
Design (LEED) Platinum certification for the Tahoe Center for Environmental Sciences building. The 
building was the first building in Nevada to earn this recognition, one of five laboratories, and one 
of only 26 facilities in the world to have earned the highest tier of recognition possible for energy- 
and environmental-design excellence under the LEED program for New Construction (LEED-NC) at 
that time.  
 
In order to achieve this recognition, the project design needed to achieve over 52 credits in 6 
subject areas that include Sustainable Sites, Energy & Atmosphere, Water Efficiency, Materials & 
Resources, Indoor Environmental Quality, and Innovation & Design Process. TCES received 56 
points, well above the amount needed. 
 
Located in Incline Village, Nevada, the Tahoe Center is a 45,000-square-foot facility that houses 
Sierra Nevada College’s science program (teaching laboratories and classrooms) and UC Davis 
research laboratories (Tahoe Environmental Research Center) and public education center.  
 
(continued on next page) 
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(Continued from previous page) 
 
Achieving Platinum certification not only shows congruence with that focus but proves that 
sustainable, energy-efficient design is possible even for complex, critical-use buildings such as 
laboratories.  
 
Laboratory buildings typically use more than four times the amount of energy used by an office 
building of the same size.  In addition, labs typically have major environmental impacts in other 
areas such as water use, exhaust emissions, material use, and waste disposal.  In order to focus 
on improving the environmental performance of laboratories, a program named Labs 21 was 
formed as a joint project of the U.S. Environmental Protection Agency and the U.S Department of 
Energy Labs.  With the support of the conceptual framework promoted by Labs 21, the 
mechanical engineering firm of Rumsey Engineers developed a highly integrated and innovative 
design that provides safe and effective heating, ventilation, and air conditioning with extremely 
low-energy use.  The energy efficiency of the mechanical system was complemented by a well-
insulated building with high-performance windows, advanced lighting and lighting controls, and 
partial use of daylighting to offset the use of electric lighting.  Lighting design was by David 
Nelson & Associates of Littleton, Colorado, and the project’s electrical engineering firm was 
Integrated Design Associates of San Jose, California. 
 
The result is a building that uses 60% less energy than a building of the same function, climate, 
and size designed to current code standards.  These deep reductions in energy usage made it 
feasible to use photovoltaic roof panels to provide 10-20% of the building’s annual energy 
demand and for the college to purchase renewable power from other sources to make up the 
remainder.  
 
Potable water use was reduced 65% through the use of drought-tolerant native plant species in 
landscaping, water-efficient plumbing fixtures, and the use of treated rainwater for toilets. 
Sustainable site features include low-glare lighting, retention basins to slow down and treat storm 
water runoff, and reduced areas of site disturbance during construction. 
 
The building design includes materials with high levels of recycled content as well as materials that 
come from local sources (reducing the environmental impacts of associated transportation). The 
concrete in the structural frame substituted 25% of the cement with fly ash, a by-product of coal 
combustion in power plants.  In addition, over 85% of the construction waste was recycled. 
 
In order to support the productivity, health, and well-being of the students, researchers, and others 
who use the building, special effort was made to increase occupant comfort by using materials 
with low or no emissions, providing a high level of individual control over lighting and cooling 
levels, and giving access to daylight and views of the outdoors. 
 
Wherever possible, these systems have been expressed rather than hidden to educate the public 
on the applications and benefits of green building. Docent-led tours provide the public with a 
working example of sustainable design, construction and landscaping. 
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Green Tour Introduction 

LEED (Leadership in Energy and Environmental Design): The Leadership in Energy and Environmental 
Design (LEED) Green Building Rating SystemTM is the national benchmark for high performance green 
buildings. LEED promotes a whole-building approach to sustainability by recognizing performance in 
five key areas of human and environmental health: 
 
1) Water savings: TCES uses two-thirds less water than other buildings the same size.  

 
2) Energy efficiency: TCES uses two-thirds less energy than other buildings the same size. 

 
3) Materials selection: Building materials were either collected on-site from the buildings footprint (wood 
trim, woodchips for mulch, rocks for landscaping and BMPs). Most were manufactured within 500 miles. 

 
4) Indoor environmental quality: CO2 monitors, lots of natural lighting and plenty of fresh air in the 
building help to keep visitors, students and employees happy and healthy. 

 
5) Sustainable Sites: 
Reduced Site Disturbance: The TCES site was chosen to reduce the environmental impact of the building. 
For example, the building is well out of the 100-year floodplain and the site does not include sensitive 
site elements or restrictive land types (e.g. riparian or wetland areas).  
Footprint: The building was designed with the smallest footprint possible. The parking area was also 
minimally sized based on local zoning requirements in order to reduce overall disturbed land. 
Construction Pollution Prevention: Construction pollution such as soil erosion, waterway sedimentation, 
and airborne dust generation were controlled using temporary and permanent seeding, mulching, earth 
dikes, silt fencing, sediment traps and sediment basins. 
Construction Materials Recycled: Special dumpsters were brought to the site to recycle various 
construction wastes. 
Alternative Transportation: A bus stop is located within 100 yards (across Country Club Drive from the 
TCES driveway) to encourage use of public transportation.  
 
For more information visit the US Green Building Council: www.usgbc.org  
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TCES Outside Front 

1) Light Pollution: All light is directed down and/or to the sides, preventing light from shining up 
into the night sky.  

• Light pollution is excess or obtrusive light created by humans. Among other effects, it can 
cause adverse health effects, obscures stars to city dwellers, interferes with astronomical 
observations, wastes energy and disrupts ecosystems. 

• Energy audit data demonstrates that about 30 to 60 percent of energy consumed in 
lighting is unneeded or gratuitous (en.wikipedia.org/wiki/Light_pollution).  

2) Bicycle Storage: Racks and showering/changing facilities are provided to encourage building 
occupants to use alternative transportation. 

3) Native Plants: Only native plants were used in the landscaping. Once established, native plants 
require no irrigation or fertilization and are resistant to most pests and diseases. 

• Ask what defines a native plant and why we would want to plant them? 
4) Mulch: Chips and branches from the trees in the building’s footprint were mulched and used for 

planting areas 
5) Heat Island Effect: Light colors and careful landscaping were used to increase shading and 

reduce the “heat island effect” that large asphalt parking areas can cause. 
• “Heat island” refers to urban air and surface temperatures that are higher (up 10 

degrees F) than surrounding rural areas.  
• Increased heat causes increased energy use (for cooling) and thus an increase in CO2 

emissions. It can affect human health by decreasing air quality and increasing ground-
level ozone production (www.epa.gov/heatislands). 
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1) Landscape Rock and Stone: All of the rock and stone used in exterior landscaping and BMPs 
came from the hole dug for the foundation. 
 

2) Stormwater Management: The most stringent Best Management Practices (BMPs) were used to 
ensure that water is infiltrated on site and does not contribute to the run-off polluting Lake Tahoe. 

 
• Best Management Practices (BMPs) are methods to help developed properties function 

more like natural, undisturbed forest and meadowland. Water that is conveyed to a lake 
by an undisturbed watershed is usually very clean, because the watershed’s soils and 
plants act as a natural water purification system. BMPs help developed properties mimic 
natural conditions, preventing sediment and nutrients from entering our surface waters.  
 

• By implementing BMPs, property owners can help slow the loss of lake clarity. BMPs 
prescribed for residential properties usually fall into the following categories: vegetating 
and mulching bare disturbed soils; infiltrating stormwater runoff from impervious surfaces; 
paving dirt driveways and roads; and stabilizing or retaining steep slopes and loose soils. 

 
 

Best Management Practices 
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1) Fly-ash Concrete: Concrete containing fly-ash, a byproduct of burning coal, is stronger and reduces 
the waste going to landfills. 
 

2) Local-Origin Materials: Trees harvested from the building’s footprint were milled on-site and used for 
interior trim. 
 

3) Concrete Floor: The stained concrete floor eliminated the need for linoleum and adhesives. 
 

4) Recycled Steel: The steel used for the third floor structure above the concrete line is at least 95% 
recycled. 
 

5) Compact Florescent vs. Incandescent: CF light bulbs do not lose as much energy as heat as 
incandescent bulbs, which means they are more efficient.  
• Ask if they have ever touched a light bulb. How did it feel? Hot. Explain why. Have them 

push the button to turn on the CF bulb and touch it. How does it feel? It should feel 
cooler. Why do they think that is?   

• All the lights in the building are turned on by motion sensors. Ask why this would save 
energy. 

TCES Inside Lobby 
1 

3 

2 

4 
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TCES Inside Lobby 

1) Radiant Hydronic Heating: Water warmed by a gas-fired generator moves through pipes in 
floor and ceiling panels to heat the building. 
 

2) Recycled Insulation: Blue jean insulation is an example of recycling a product that would 
otherwise become waste.  
 

3) Atrium:  Large skylights provide natural daylight, which reduces the need for electrical 
lighting, and the open space allows air circulation. 
 
o Natural light also has health benefits and increases work productivity 
 

4) Air Vents: 100% fresh air is constantly being circulated in the building. 
 
o CO2 detectors tell the system to increase fresh air flow into a room if levels become 

high because too many people are in a space. 

1 

4 

2 

3 
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Bathrooms 

1) Solar-powered Automatic Faucets with Low-flow Nozzles: Sink faucets are aerated and turn 
off automatically to reduce water waste. 
 

2) Dual Flush Toilets: A high (1.6 g)/low (0.8g) flush toilet uses up to 80% less water than a 
standard toilet every year. 
 

3) Rain and Snow: These toilets get their water from a system on the roof that captures rainwater 
and snowmelt.  
 

4) Waterless Urinals: Anti-bacterial, odor-absorbing cartridges eliminate the need for water.  

1 

2 

3 

4 
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Greenhouse 

1) Greenhouse: The greenhouse’s large south-facing windows let light pass through into the student 
lounge and can open to reduce overheating in warm weather. 
 

2) Dual-Paned Windows: These windows are designed to insulate, with argon gas between the panes 
to provide an additional barrier. 
 

3) Low-Emissivity (Low-E) Coating: Controls heat transfer through windows and can reduce energy 
loss by 30-50%.  
 

o A low-E coating is a microscopically thin, virtually invisible, metal or metallic oxide layer 
deposited directly on the surface of one or more of the panes of glass to a cooler pane. 
 

o To keep the sun’s heat out, the low-E coating is applied to the outside pane of glass. For 
cold climates, the low-E coating is applied to the inside pane of glass to keep the heat in. In 
this instance, the low-E coating has been applied to both sides of the windows.  
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TCES Outside Back 
 

1) Concrete Paneling:  The “wood” siding is actually a concrete mixture called Hardiboard. It is 
long lasting, fire resistant, low maintenance and saves trees. 

• Concrete buildings are more energy efficient than wood-frame buildings and therefore 
require less energy to heat and cool. 

• Concrete is made of some of the Earth’s most common and abundant minerals. The 
amount of land used to extract the materials needed to make concrete is only a 
fraction of that used to cut down our forests for lumber. Sources of aggregates are 
plentiful: sand, gravel, crushed stone, and many consumer and industrial byproducts.  

• For information about what makes concrete a sustainable building material, visit 
www.concretenetwork.com/concrete/greenbuildinginformation/what_makes.html. 

2) Cold Water Storage Tanks: Two underground tanks each hold 25,000 gallons of water 
chilled by nighttime ambient temperatures. 

3) Trex Enclosure: Trex is made of recycled plastic and waste wood and resists moisture, insects, 
and sunlight. 

4) Solar Thermal Panels: Using only the sun, two panels capture thermal energy used to pre-heat 
hot water. (Note: Use of solar thermal for pre-heating water is one of the most cost-effective 
ways for residents to “green” their homes.) 

5) Cooling Tower: The evaporative cooling tower replaces traditional air-conditioning and uses 
only 5-10% of the energy.  

• Ask what happens when people get hot (they sweat). How is the cooling tower like 
sweat? Explain that as water evaporates, it takes heat with it.  

1 

3 

4 

2 

5 

Exhibits of the Tahoe Science Center 
92



TCES Outside Back 

 
1) Light Shelves: Located on the south side of the building, light shelves act as eaves to shield 
windows from direct sun, but also reflect natural light into the building up to 25 feet. 

• A light shelf is a passive architectural device that permits daylight to enter deep into a 
building, thereby reducing electricity use and increasing occupant comfort and 
productivity.  Light shelves may be interior or exterior; exterior light shelves may also 
function as sunshades.   

 
2) Photo-Voltaic Panels: 875 solar panels collect energy from the sun to provide electricity used in 
the building. 

• The solar array can generate up to 20kW and TCES uses about 60kW 
• Ask which direction the solar panels are facing (south). Ask why they would be facing 

that way (the sun is in the south in the northern hemisphere). Which way would they face 
if we were in the southern hemisphere? (north) 

 
3) Landscaping: Deciduous trees were planted on the south side of the building to provide shade in 
summer, but not in winter. 

• Ask why it would be important to plant trees that lose their leaves (deciduous) on the 
south side of the building? 

   

2 

1 

3 

1 
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The Basement 
Hot Water System: 
 
1) Hot Water: Pre-heated water is piped to two 

high-efficiency, gas powered water heaters: one 
for domestic and one for industrial (laboratory 
use). 
 

2) Co-generation system: Heat from the gas-fired 
generator is captured and used to heat the 
building.  

• Ask why is this green? It generates 
electricity the same as any other 
generator and it captures heat that 
would otherwise be wasted. 

 

1 2 

4 

1 
2 

3 
2 

Cooling System 
 
1. Chilled Water Circulation 

System: Pumps chilled water 
from outdoor storage tanks to 
the heat exchanger. 
 

2. Heat Exchanger: Uses water 
from outside to cool water in a 
second separate system which 
piped through the building for 
cooling. 

Air Handler System 
 

1) Plenum: Brings 100% fresh air into the 
building. 

2) Air Filter: Air from the plenum is filtered to 
remove dust and pollen. 

3) Heat Recovery Loop: Water warmed by 
roof exhaust pre-heats the air.  

• Have guests look at thermometers 
on the in and out pipes to observe 
temperature difference. 

4) Humidifier: After the air is filtered, it is 
humidified for occupant health. 

1 

Hot Water System 

Cooling System 

Air Handler 
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1) Rain/Snowmelt Storage Tank: This 3000 
gallon tank holds rainwater and snowmelt 
before it is filtered and sterilized for the 
building’s toilets. 
• For students on the tour ask them 

how much water they think the tank 
holds. 

• Ask how students would figure out 
how much water the tank holds if 
you couldn’t see the markings. (They 
would need the height and diameter 
or radius of the tank to figure out 
the volume.) 

• This system supplies enough water 
for approximately 80% of our 
flushes a year 

 
2) UV and Charcoal Water Filtration System:  

Sterilizes water for the building’s toilets. 
 

 Note: Water in the toilets may appear 
yellowish during the spring and summer 
due to pollen that blows onto the roof and 
ends up in the Rain/Snowmelt Storage 
Tank. While the pollen is filtered from the 
water, the pigment from the pollen does not 
get filtered, leaving the water yellow. 

2 

1 

The Basement 

1) Photo-Voltaic Panel Inverters:    These blue boxes 
convert the direct current (DC) from the solar 
panels on the roof into alternating current (AC)—
the kind of electricity in your home.  

Rainwater/Snowmelt 
System 

Photo-Voltaic 
System 

1 
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Laboratory 

 
 
 

1) Gray Countertops: Light-colored countertops 
reduce the lighting requirements in lab spaces 
because they don’t absorb the light the way 
traditional black countertops do. 
 

2) Fume Hoods: When not is use, fume hoods 
stop or reduce air flow to save energy. 
 

3) North-Facing Windows: Large north-facing 
window are not standard in historic green 
building design, but were added for occupant 
comfort. 
 

4) Induction diffusers:  Also known as “chilled 
beams,” these ceiling mounted induction 
diffusers provide supplemental heating or 
cooling for the laboratories. 
 

• Almost completely eliminated need for 
reheat energy 

• Reduced size of air-handling system 
and ductwork by 40% 

 

1 

3 

2 4 
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Green Materials 
 
Green building materials are those produced from recycled or re-used materials or those 
manufactured within 500 miles of the site. These materials where used whenever possible during 
the construction of TCES.  
 
Re-Use: Many of the natural materials removed from digging the building’s footprint were re-used 
on site: 
 

• Landscape Rock and Stone (material removed from building footprint) 
• Wood Trim (trees removed from footprint were milled onsite for use) 
• Mulch (produced from removal of trees) 

 
Recycled Content: Over 25% of the construction materials (on a cost basis) used in the construction 
of TCES were made from materials containing high levels of post consumer and post industrial 
recycled content, including: 
 

• Trex synthetic lumber (wood pulp) 
• Concrete (fly ash from power plants) 
• Structural Steel (cars) 
• Building Insulation (recycled denim blue jeans) 
• Carpet tiles (recycled soda bottles and comes in tiles for easy replacement and less waste) 
 

Energy Saving Devices: Energy saving devices and systems were also installed throughout the 
building, including:  
 

• Compact Fluorescent Lightbulbs (CFL) last up to 10 times longer than an incandescent 
and use 50-80% less energy 
• Motion sensors automatically turn lights on and off to reduce electrical consumption 
• Siemens Building Monitoring System (monitors building systems and adjust automatically 
as      needed)  
 

Reducing VOCs: Materials containing low amounts of Volatile Organic Compounds (VOC’s) were 
used inside the building to improve indoor occupancy health. The paint, adhesives, carpet, 
linoleum, and furniture are virtually odor-free and do not release volatile organic compounds. 
 

• The Environmental Protection Agency (EPA) has identified indoor air pollution as one of 
the four greatest risks to human health. The World Health Organization estimates that 30% 
of new and remodeled buildings worldwide experience indoor air quality problems. These 
problems translate into lost productivity and illnesses costing businesses billions each year.  
• Volatile organic compounds (VOCs) are organic chemical compounds that vaporize at 
normal temperature and pressure and enter the atmosphere. VOCs are often used in paint, 
plastics and cosmetics.  

Exhibits of the Tahoe Science Center 
97



Solar Hot Water Heater 

Hot Water Heaters 
 
• These two high 
efficiency, gas-powered 
water heaters further heat 
the water to the 
appropriate temperature 
before sending it out to the 
building 

 
• The smaller one is for 
domestic use and the 
larger one is for the labs 
(industrial) 

Solar Thermal Panels  
(Trex enclosure) 
 
• These panels transfer heat 
from the sun to ethylene 
glycol (one of the main 
ingredients in anti-freeze) 

 
• The heated ethylene 
glycol is piped into the 
basement where the heat is 
transferred to water 

Hot Water Storage Tank 
 
• The water is pre-heated 
by the ethylene glycol 
and stored in this well-
insulated tank 
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Domestic Hot Water Heating 
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Heat Recycling System 

Venting Tower (roof) 
 
• Venting towers capture heat from 
the exhaust leaving the building 
and transfer it to ethylene glycol 

Air Handler (Basement) 
 
• The heated ethylene glycol 
flows to the basement to     
pre-heat the air before it is 
distributed around the building  

Cooled Ethylene Glycol Pipes 
 
• The now cool ethylene glycol goes back to the roof 

Heated Ethylene Glycol Pipes 
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Ventilation Air Supply 
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Heating the Building 
 

Gas-powered Microturbine 
 
• Uses natural gas to create 
electricity 

 
• Provides electricity to the 
building when solar panels 
not enough 

 
• Generates heat energy 

Co-generation Unit 
 
• Captures heat from 
generator and transfers 
it to water 

Water Storage Tank 
• This insulated tank stores 
heated water before it is 
circulated through the 
building 

Radiant Panels (ceilings),  
Radiant Floors (first floor) and 
Induction Coils (labs) 
 
• Heat is delivered to spaces 
through radiant floors in the 
lobby, radiant ceiling panels 
in offices and induction coils 
in the laboratories. 

 
• Pipes in ceilings, floor or 
labs carry hot or cold water, 
depending on need 
 

Gas Boilers 
•  Two gas boilers can be used 
to supplement heat supplied by 
the cogeneration system 
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Heating Hot Water 
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Cooling the Building 

Evaporative Cooling Tower 
(Trex enclosure) 
 
• Water drips down the tower 
at night and evaporation cools 
the water 

Storage Tanks 
(underground) 
 
• This cooled water is stored in two 
25,000 gallon tanks below the 
manhole covers 

 
• The water is filtered before passing 
through the heat exchanger 

Heat Exchanger 
(HX-1; basement) 
 
• The heat exchanger uses 
the water from outside to 
cool water in a second, 
separate system   
 

Radiant Panels (ceilings),  
Radiant Floors (first floor) and 
Induction Coils (labs) 
 
• Heat is delivered to spaces 
through radiant floors in the 
lobby, radiant ceiling panels 
in offices and induction coils 
in the laboratories. 
 
• The building has no 
traditional AC  
 
• This system uses 
approximately 5-10% of the 
energy of a traditional AC 
system 

Pumps 
 
• A system of pumps 
moves this cooled 
water around the 
building 
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Chilled Water 
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Using Rain and Snow 

Toilets 
 
• Low-flow, dual-flush (1.6/0.8 
gallons) toilets use up to 80% 
less water than a standard toilet 
every year 

Storage Tank    
(SWT-1; basement) 
 
• Rainwater and snowmelt 
from the roof is collected 
in the 3000 gallon tank 

Filtration 
 
• The water is pressurized and 
passed through carbon (right) and 
UV (left) filters 
 

TCES Roof  
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Water Capture System 
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Air Handlers 

Diffusers  
(floors and walls) 
 
• Diffusers are located in the 
lower wall on the 1st  floor 
and in the floor on the 2nd 
and 3rd floors 

 
• Air is exhausted through 
vents in the ceiling  

 
• Cross-room flow avoids 
stagnant air spots 

Plenum  
(basement) 
 
• Brings fresh air into two separate 
air handlers: one for domestic and 
one for Industrial (laboratory) 

 
• 100% fresh air is constantly 
circulating in the building 

Filter and Humidifier  
(basement) 
 
• Filters out particulates (dust, 
pollen, etc.)  

 
• Humidifies the air for occupant 
comfort  

 
• Air is also pre-heated before 
being circulated (see Heat Recovery 
System) 
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Air Vents 
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Photovoltaic Energy 

Photovoltaic Solar Panels 
(roof) 
 
• 875 panels on the south facing side of the roof 
collect solar energy during the day 

Photovoltaic Panel Inverters 
(basement) 

 
• These blue boxes convert the direct current 
(DC) from the solar panels on the roof into 
alternating current (AC) – the kind of electricity 
in your home 
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Electric Generation 
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