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PHYSICS LABOR ATORY

December 19
PPPL Colloquium (Click here for link)
4:15 p.m. X�MBG Auditorium
“Progress and Challenges in Cosmology”
Jeremiah Ostriker, Princeton University 
Refreshments at 4 p.m. in the LSB Lobby

MONDAY, DECEMBER 10

Andlinger Center Highlight Seminar 
Series (Click here for link) 
4:30 p.m. X��Princeton University, 
Computer Science 104 Auditorium�

“Enhancing Electrochemical Energy 
Storage on the Macroscale via  
Architecture Design on the Nanoscale”  
Debra Rolison, U.S. Naval Research Laboratory
Refreshments at 4 p.m. in the LSB Lobby 

WEDNESDAY, DECEMBER 12

PPPL Colloquium (Click here for link.)
4:15 p.m. X�MBG Auditorium
"Small Modular Reactors, National 
Security and Clean Energy: A U.S. National 
Strategy"
Dr. Victor H. Reis, U.S. Department of Energy 
Refreshments at 4 p.m. in the LSB Lobby 

WEDNESDAY, DECEMBER 12  
 THURSDAY, DECEMBER 13

Lehman Review

Dec. 22 to Jan. 2 Lab Closed
* The next issues of the PPPL Weekly will be on Dec. 10, Dec. 17 
and Jan. 7. The deadline for the Dec. 17 issue will be Dec. 12.

Save the Date: 
Dec. 21 at noon
PPPL Holiday Party! 

THROUGH THURSDAY, DECEMBER 14

Donate to United Way 
THROUGH DECEMBER 19 

Princeton University/PPPL Food Drive
Donation Box in LSB Lobby 

When Keith Rule and a team of interns walked onto the black and white roof of the LSB Building 
at PPPL one sweltering day last summer, they could feel the temperature difference between the 
two different colored areas in the soles of their feet. 

The white roof was tolerable but the black roof was too hot to stand on. “You could feel it coming 
through your shoes,” recalls Rule, a senior project engineer in the Environment, Safety, Health & 
Security Department, who is heading the project at PPPL.

Rule and his team installed equipment for a study that will give researchers a precise picture of 
what kinds of roofs work best in what kinds of weather and examine how so-called “cool roofs” 
can affect energy use and energy costs. “The question is: What gives you the most savings for the 
buck?” said Elie Bou-Zeid, a professor of civil and environmental engineering at Princeton Univer-
sity who is the lead researcher on the project.

5HVHDUFKHUV�DLP�WR�¿QG�RXW�ZKHWKHU�FRRO�
URRIV�±�ZKLWH�URRIV�WKDW�UHÀHFW�WKH�VXQ�±�DUH�
the best way to save energy and money in 
areas like New Jersey, where it’s icy cold in 
winter and steaming hot in summer. 

Early data shows dramatic temperature 
difference between black and white roofs
Early data from the project supports what 
Rule and his team’s feet were telling them 
back in the summer:  White roofs are much 
cooler than black roofs. When temperatures 
were in the 90s during the third week of Au-

Continued on page 2

Keith Rule and a team of interns felt the heat when they installed a weather station on top of the LSB 
roof last summer as part of the cool roofs project.  From left to right: Keith Rule; Jessica Sponaugle, 
a summer intern from Monmouth University in West Long Branch; and Hannah Capponi, a summer 
intern from Council Rock High School North in Newtown, Pa.

This chart shows the temperature !uctuations on a white roof 
compared to a black roof at PPPL during the last week of August.  
The black roof reached 170 degrees Fahrenheit, while the top 
temperature of the white roof was just over 100 degrees.  (Chart 
courtesy of Prathap Ramamurthy). 

http://www.pppl.gov/events/progress-and-challenges-cosmology-professor-jeremiah-ostriker-princeton-university
http://acee.princeton.edu/events/highlight-seminar-series-debra-rolison-u-s-naval-research-laboratory/
http://www.pppl.gov/events/small-modular-reactors-national-security-and-clean-energy-us-national-strategy-dr-victor-h


gust, for example, sensors measured the temperature on 
the black roofs at 130 degrees to 170 degrees Fahrenheit 
– hot enough to fry an egg. Rule’s team needed sunglass-
HV�WR�ZRUN�RQ�WKH�KLJKO\�UHÀHFWLYH�ZKLWH�URRIV�EXW�WKH\�
were much cooler – ranging from 90 to 100 degrees. 

However, the data also indicate that the thickness of the 
roof’s insulation, called the R-value, could be the most 
crucial factor in determining whether the building will 
absorb the heat. A thicker roof seems to eliminate the dif-
ferences between the black and white roofs and it works 
in all seasons, Bou-Zeid said.  But more insulation costs 
more money than painting a roof white and the difference 
in cost will be another factor the study will consider.

Adam Cohen, PPPL’s deputy director for operations, 
said the study has also demonstrated the value of PPPL’s 
infrastructure for sustainability research. There are a 
large number of buildings at the site that can be used in a 
study and the Lab staff has shown itself to be an enthu-
siastic participant in sustainability research studies. “We 
showed that we could use this facility as a test bed to 
evaluate sustainability projects in a real working environ-
ment,” Cohen said. 
 
A constant stream of information
PPPL timed the project to take advantage of the fact that the Laboratory was replacing roofs and agreed to make PPPL a live laboratory for the 
cool roofs project. The team installed not just black and white colored roofs but also roofs of different thicknesses between March and early 
September. 

7KH�JURXS�LQVWDOOHG�IRXU�ZHDWKHU�VWDWLRQV�RQ�¿YH�333/�URRIV�WKDW�UHVHPEOH�ZLUH�WULSRGV�¿WWHG�ZLWK�RGGO\�VKDSHG�FRQWUDSWLRQV��7KH\�PHDVXUH�DOO�
kinds of weather from solar radiation, better known as sunshine, during the sweltering days of the summer to the 85-mile-an-hour winds during 
+XUULFDQH�6DQG\�LQ�2FWREHU��7KH�WHDP�DOVR�LQVWDOOHG����VHQVRUV�DW�¿YH�ORFDWLRQV�LQVLGH�WKH�URRIV�WR�PHDVXUH�KHDW�DEVRUSWLRQ��

(YHU\����PLQXWHV�D�GDWD�ORJJHU�DERYH�WKH�FHLOLQJ�LQ�HDFK�RI�WKH�¿YH�EXLOGLQJV�VHQGV�WKLV�LQIRUPDWLRQ�WR�%RX�=HLG��ZKR�LV�¿YH�PLOHV�DZD\�DW�
Princeton’s School of Engineering and Applied Science.  Meanwhile, PPPL’s automatic building systems feed Bou-Zeid data on how much 
electricity and fuel is being used for heating and air conditioning. He and Prathap Ramurthy, a postdoctoral research associate, plug the data 
LQWR�D�FRPSXWHU�PRGHO�WKDW�ZLOO�DFFXUDWHO\�SUHGLFW�WKH�FKHDSHVW�DQG�PRVW�HQHUJ\�HI¿FLHQW�URRI�IRU�HYHU\�WHPSHUDWXUH�DQG�ZHDWKHU�FRQGLWLRQ��

The cool roofs study at PPPL and Princeton stands out from previous studies, Bou-Zeid explained, because it is based on extremely detailed, 
minute-to-minute information on weather and heat absorption, and will therefore result in more accurate predictions. 

$QRWKHU�VLJQL¿FDQW�GLIIHUHQFH��KH�VDLG��LV�WKDW�WKLV�VWXG\�LV�WKH�RQO\�RQH�WR�FRPSDUH�KRZ�WKH�WKLFNQHVV�RI�D�URRI�DIIHFWV�KHDW�DEVRUSWLRQ�FRP-
pared with cool roofs.  “Our data will be much more exact,” Bou-Zeid said. 

Preventing pollution and saving energy 
0DQ\�UHVHDUFKHUV�EHOLHYH�WKDW�UHÀHFWLYH�ZKLWH�URRIV�HDUQ�WKH�³FRRO�URRIV´�WLWOH�E\�UHÀHFWLQJ�WKH�VXQ¶V�UD\V�WR�NHHS�EXLOGLQJV¶�LQWHULRUV�FRROHU�
and reducing the need for air conditioning. Black roofs, on the other hand, absorb heat – making buildings warmer year-round and potentially 
reducing heating costs in the winter.

The main effect cool roofs could have on the environment is to reduce greenhouse gas emissions by reducing the amount of energy used to cool 
buildings. A 2010 study by the Lawrence Berkeley National Laboratory in Berkeley, Calif. predicted that making roofs and pavements more 
UHÀHFWLYH�LQ�DOO�FLWLHV�ZLWK�SRSXODWLRQV�RI�PRUH�WKDQ���PLOOLRQ�SHRSOH�LQ�WKH�QRUWKHUQ�KHPLVSKHUH�ZRXOG�RIIVHW����ELOOLRQ�WRQV�RI�&2��HPLVVLRQV�
–far more than the 36.4 billion tons of carbon dioxide released worldwide in one year in 2010. 

Black roofs absorb solar radiation from the sun and when that heat escapes, the building emits heat or long-wave radiation some of which may 
be trapped by the greenhouse gases in the atmosphere that cause the greenhouse effect, which is linked to global warming.  By contrast, white 
URRIV�UHÀHFW�VRODU�UDGLDWLRQ��7KH�VKRUW�ZDYHV�RI�VRODU�UDGLDWLRQ�RU�VXQOLJKW�DUH�QRW�WUDSSHG�E\�JUHHQKRXVH�JDVHV�DQG�WKHUHIRUH�GR�QRW�FRQWULEXWH�
to global warming, Bou-Zeid said. 
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How cool are cool roofs? PPPL serves as the laboratory to find the answer 

A revised overhead photo of the black and white roofs installed 
on PPPL buildings as part of the cool roofs project. (Photo courtesy 
of Mark Hughes). 

Continued on page 3



However, the main impact of white roofs on the 
environment would be to reduce energy consumption. 
$QRWKHU������%HUNHOH\�VWXG\�RQ�WKH�SRWHQWLDO�EHQH¿WV�
of cool roofs for commercial buildings in 236 U.S. 
cities estimated that commercial building owners who 
installed cool roofs in warm areas could reduce the 
amount of energy used for air conditioning by 10 to 30 
percent. The study concluded that commercial building 
owners in cooler areas would pay more for heating in 
winter but would still realize a net decrease in energy 
costs. 

The Cool Roofs project was funded by $193,250 
IURP�WKH�'2(¶V�(QHUJ\�(I¿FLHQW�%XLOGLQJV�+XE��,W�LV�
one of several EEB energy projects at PPPL that are 
concluding in January. 
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PPPL gets high marks in environmental management audit
By Jeanne Jackson DeVoe 

An audit of PPPL’s environmental manage-
ment systems found that PPPL continues to 
do a great job managing its environmental 
and sustainability projects but there is still 
room for improvement. 

The independent evaluation from Nov. 12 
to 16 found that PPPL has made several 
improvements over the last year. The Labo-
ratory had more “commendable practices” 
WKLV�\HDU�WKDQ�ODVW�\HDU�DQG�IHZHU�³¿QG-
ings,” – areas that need improvement. 

³,I�,�ZHUH�WR�FRPSDUH�RXU�SURJUHVV�IURP�ODVW�\HDU�,�ZRXOG�VD\�LW¶V�
fairly substantial,” said Robert Sheneman, deputy head of Environ-
ment, Safety, Health and Security, who also serves as PPPL’s Envi-
ronmental Management Systems program manager.  

7KH�DXGLW�E\�FRQVXOWDQWV�IURP�8/�'46�,QF��LV�SDUW�RI�D�YROXQWDU\�
process that PPPL pursued as part of Princeton University’s agree-
ment with the Department of Energy and is also a response to a Presi-
dential Executive Order for federal agencies and contractors. 
/DVW�\HDU��333/�UHJLVWHUHG�WR�EH�FHUWL¿HG�DV�PHHWLQJ�WKH�LQWHUQDWLRQDO�
PDQDJHPHQW�V\VWHP�VWDQGDUG�NQRZQ�DV�,62��������$IWHU�DQ�H[WHQ-
VLYH�DXGLW�LQ�'HFHPEHU�������333/�ZDV�FHUWL¿HG�LQ�)HEUXDU\��7KH�
FHUWL¿FDWLRQ�SURFHVV�LQFOXGHV�DQQXDO�DXGLWV�DQG�WKH�/DERUDWRU\�ZLOO�
have another audit next year and a re-registration audit in 2014. 

Numerous positive comments 
The auditors spent much of the week reviewing documents and 
interviewing department heads, supervisors and employees.  They 
KDG�VHYHUDO�SRVLWLYH�FRPPHQWV�LQ�WKHLU�¿QDO�UHSRUW�±�QRWLQJ�WKDW�333/�
received many awards for its environmental programs in 2012.  
The report said there were “great improvements realized at this facil-
LW\�UHODWHG�WR�LWV�VXVWDLQDELOLW\�JRDOV´�E\�UHGXFLQJ�VXOIXU�KH[DÀXRULGH��
or SF6, emissions and reducing energy use and non-hazardous waste. 

The report also praised PPPL’s chemical review process, which “cap-
WXUHV�QHDUO\�DQ\�FKHPLFDO�HQWHULQJ�WKH�VLWH�´��,W�QRWHG�WKDW�333/�XVHV�

double-sided copies throughout the Laboratory and that PPPL hosted 
America Recycles Day during the audit. 

One area the auditors said could be improved is how well PPPL com-
municates its environmental policies and programs to everyone at the 
Lab, Sheneman said. 

Not everyone is aware of the role PPPL’s environmental policies play 
in their everyday work life. Some employees might not consider the 
LED lights that shut off when they leave the room as being part of 
environmental management, for example, or they might not know 
WKDW�WKH�FDUSHWLQJ�RU�IXUQLWXUH�LQ�WKHLU�RI¿FHV�LV�PDGH�RI�UHF\FOHG�PD-
terials that can easily be recycled when they outlive their usefulness. 

,Q�D�VHQVH��333/�LV�D�YLFWLP�RI�LWV�RZQ�VXFFHVV�EHFDXVH�HYHU\WKLQJ�
from recycling to organic cleaning materials may just seem like 
everyday business, Sheneman said. “This laboratory has had such 
good environmental practices for a long time that the environmen-
WDO�PDQDJHPHQW�V\VWHP�LV�WUDQVSDUHQW�´�6KHQHPDQ�H[SODLQHG��³,I�
employees follow the existing rules and processes they’re 99 percent 
of the way there.” 

Rob Sheneman 

PPPL won praise for reducing non-hazardous waste.  One way it has 
done that is through its active recycling program, which reduced 
waste by 8 percent. 

Walking on the black side of the roof.  From left to right: Capponi, Sponaugle, 
and Rule. 

Continued from page 2

How cool are cool roofs? PPPL serves as the laboratory to !nd the answer 



PPPL’er Michael Gonzalez’s photo will be displayed 
in a Princeton University exhibit at Murray Dodge 
Hall opening Dec. 10 entitled "Beautiful Ugly." about 
the beauty in mundane or ugly things. 

Gonzalez, a training specialist who has worked at PPPL for 
¿YH�\HDUV��VQDSSHG�D�SKRWR�RI�D�PDVV�RI�VHHPLQJO\�DEDQGRQHG�ELF\FOHV�RQ�
WKH�3ULQFHWRQ�FDPSXV�DIWHU�D�PHHWLQJ��RQ�FDPSXV�ODVW�VSULQJ���³%HFDXVH�,¶P�
DOZD\V�LQ�WKLV�PLQGVHW�RI�DOZD\V�ORRNLQJ�IRU�WKLQJV�WR�SKRWRJUDSK��,�WKRXJKW�
this was a pretty unique image,” he said. 

 He later learned the bikes are donated by students graduating from Princ-
HWRQ�DQG�WKHQ�¿[HG�XS�E\�DQ�RUJDQL]DWLRQ�FDOOHG�8�%LNHV��DQG�UHQWHG�RXW�WR�
students.  Gonzalez named his photo “SaૹVƗUD��WKH�6DQVNULW�ZRUG�PHDQLQJ�
circle that refers to the belief in the cycle of rebirth. “They’re getting to have 
a second or third life,” Gonzalez said. 

A dedicated amateur photographer, Gonzalez has taken a photo a day for 
the past year or so and posted the photos on his facebook page. Although he 
owns a good digital camera, he took the photo for the exhibit and snaps most 
of his photos on his iPhone. You can see several of his prints at Instaprints.
com. 

(Photo above right by Shannon Gonzalez)
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Last Chance to Contribute to the United Way 
PPPL’ers have just four more days to contribute to the PPPL & Princeton University 
United Way Campaign, which continues through Dec. 14. As of Nov. 30, PPPL  
employees had contributed $6,069. 

Employees can contribute by cash or check or through payroll deductions.  Princeton 
University will contribute an additional 10 percent for every gift by cash or check and  
15 percent for every gift through payroll deduction. 

8QLWHG�:D\�RI�0HUFHU�&RXQW\�GRQDWHG�PRUH�WKDQ������PLOOLRQ�WR�QRQ�SUR¿W�RUJDQL]DWLRQV�
last year, including contributions to a 2-1-1 Hotline, a prescription program for low-
income people in Mercer County and a group that provides emergency food and shelter  
WR�FRXQW\�UHVLGHQWV��,W�LV�DOVR�LQYROYHG�LQ�QXPHURXV�FRPPXQLW\�HIIRUWV�LQFOXGLQJ��

United Housing First: Provides homes to homeless people 
United Financial Empowerment: Prepares tax returns for free. 
United Aging and Disability Partnership: Helps dozens of seniors and people with 
disabilities at risk for being placed in nursing homes to stay in their homes. 
United Youth Mentor Link: A mentoring program that helps high school students at risk 
of dropping out of school. 

Register Your Future Scientist for Young Women’s 
Conference
Young women with a passion for science are welcome to register for the Young Women’s Conference in 
Science, Mathematics, Technology and Engineering, hosted by PPPL, on March 22 at Princeton University. 

The all-day conference for seventh through tenth-graders will include lectures, hands-on activities and tours 
of Princeton University’s laboratories. Registration is open to the daughters of PPPL staff and to school 
JURXSV�RQ�D�¿UVW�FRPH��¿UVW�VHUYHG�EDVLV�WKURXJK�)HE�������)RU�PRUH�LQIRUPDWLRQ�DQG�WR�UHJLVWHU��YLVLW�WKH�
Young Women’s Conference website at http://science-education.pppl.gov/YWC. 

Michael Gonzalez’s photo in PU “Beautiful Ugly” Show

http://www.Instaprints.com
http://www.Instaprints.com
http://science-education.pppl.gov/YWC
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BREAKFAST.................................................... 
CONTINENTAL BREAKFAST.......................... 
LUNCH .......................................................... 
SNACK SERVICE ........................................... 
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Western Omelet

Split Pea w/ Ham   

Chicken Po’ Boy w/ Cajun  
Mayonnaise & Hush Puppies

Chicken Salad w/ Apples & 
Walnuts Wrap

Corned Beef & Cheddar on  
Rye Bread

Chocolate Chip Pancakes

Vegetable Vegetarian Soup       

Bacon Blue Cheeseburger  
served w/ Fries

Smoked Turkey & Muenster 
Cheese on a Kaiser Roll 

Pressed Italian Panini

Steak, Mushroom & Cheddar 
Omelet

Cream of Potato w/ Bacon  

BBQ Pulled Pork Sandwich w/ 
Onion Rings

Classic Tuna Hoagie

Italian Sausage, Roasted Peppers 
& Provolone Ciabatta

Southern Style Biscuits w/ 
Sausage Gravy

Smoked Turkey Corn Chowder

Grilled Cheese w/ Bacon & 
Tomato on Texas Toast w/ Fries

Seafood Salad Croissant

BBQ Pulled Chicken & Provolone 
Ciabatta 

Italian Sausage, Peppers & 
Provolone Omelet

Chicken Rice  

Pizza Steak w/ Pepperoni &  
Mozzarella Torpedo w/ Fries

Corned Beef, Swiss, Coleslaw & 
Russian Dressing on Rye

Roast Beef, Provolone, Red 
Onion, Tomato & Chipolte Mayo 

weekly

Early Riser

Country Kettle

Grille Special

Deli Special

Panini

Monday - DEC. 10 tuesday - DEC. 11 wednesday - DEC. 12 thursday - DEC. 13 friday - DEC. 14

Help feed the hungry by contributing to food bank 
More than 10 percent of Mercer County residents and about 24 percent of Trenton residents are 
living below the poverty line, according to the U.S. Census Bureau. 

The Mercer Street Friends Food Bank helps by providing food to more than 25,000 people 
through 50 pantries, shelters and soup kitchens. 

You can do your part to help feed community members in need by contributing to the Princeton 
University Food Drive and bringing your canned goods and nonperishable food to the donation 
box in the LSB Lobby from now through Dec. 19.  

1HHGHG�LWHPV�LQFOXGH�FDQQHG�SURWHLQ�VXFK�DV�WXQD�¿VK�RU�FKLFNHQ��3DUPDODW��FHUHDOV��DQG�SHD-
nut butter and jelly. The Food Bank also needs personal care products such as soap, shampoo, 
deodorizer, feminine products and laundry soap. No glass please! 

,WHPV�QHHGHG�IRU�WKH�6HQG�+XQJHU�3DFNLQJ�3URJUDP��ZKLFK�SURYLGHV�IRRG�WR�VFKRRO�DJHG�FKLO-
dren to get them through the weekend, include: single servings of Parmalat, individual servings 
of cereal and individual servings of microwaveable food, granola bars and pudding cups. 

New station added 
to TigerTransit  
bus line
The TigerTransit Forrestal/PPPL bus 
line between the Princeton Borough 
train station, Princeton University 
and PPPL, now stops at the Univer-
sity Medical Center of Princeton in 
Plainsboro. 

The bus line operates Monday to 
Friday, 8 a.m. to 7 p.m.  Click here 
to view a map of bus routes and here 
to access TigerTracker, which tracks 
buses in real time. 

http://www.princeton.edu/transportation/ttroutes/
http://princeton.transloc.com/

