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Espresso in Space 
You knew it was only a matter of time before espresso made its way to the International Space Station, right? 
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WASHINGTON, D.C., November 24, 2014 -- Espresso-loving astronauts, rejoice! You may soon be able to enjoy your 
beloved beverage in space, thanks to a new cup designed specifically to defy the low-gravity environments 
encountered aboard the International Space Station (ISS).  
 
Italy is preparing to send an espresso machine to the ISS, and so a team of researchers crafted a special cup to 
allow astronauts to drink in space in a manner similar to the one experienced on Earth -- by replacing the role of 
gravity with the forces of surface tension. (Leave it to researchers in caffeine-loving Portland, Ore. to come up with 
that idea). 
 
During the American Physical Society's Division of Fluid Dynamics (DFD) Meeting, Nov. 23-25, 2014, in San 
Francisco, Calif., Nathan Ott, a high school student working with Mark Weislogel, a professor in the Thermal and 
Fluid Sciences Group at Portland State University, and Drew Wollman, a researcher within that same group, will 
describe studying and working with a variety of capillary fluidic effects to enable espresso in gravity-free 
environments. 
 
A press briefing featuring this and several other talks will be streamed live over the Web from the conference at 
1:00pm PST on Monday, November 24 in room Foothill F of the San Francisco Marriott Marquis. For more 
information, email jbardi@aip.org 
 
Espresso, for those unfamiliar with it, is distinguished primarily by a complex low-density colloid of emulsified oils. 
And, due to gravity, these oils rise to the surface to form a foam lid called the "crema" -- the reliable production of 
which can make or break the reputations of baristas everywhere.  
 
"Because the variety of espresso drinks is extensive, we made specific property measurements to assess the effects 
of wetting and surface tension for 'Italian' espresso, caffè latte and caffè Americano," explained Weislogel. "For 
some people, the texture and aromatics of the 'crema' play a critical role in the overall espresso experience. We 
show that in low-gravity environments this may not be possible, but suggest alternatives for enjoying espresso 
aboard spacecraft." 
 
This quest for alternatives led to the design of the special 3-D printable "espresso space cup," which thankfully "fell 
from math."   



"The shape of the container can passively migrate fluid to desired locations without moving parts -- using passive 
forces of wetting and surface tension," said Weislogel. "Its geometry is the 'smart' part, which operate the fluids-
control system without requiring pumps or centrifugal forces." 
 
The primary challenge of the design, according to Weislogel, is making it work for a wide variety of poor wetting 
conditions which are typically associated with water-based beverages. "Fortunately, espresso is considered an oily 
drink, which means that it works nicely," he added. 
 
Now that Weislogel and colleagues have demonstrated control guided by math, rapid 3-D printing, and rapid drop 
tower tests to confirm the cup's performance in low-gravity environments, their methods will advance technology 
readiness levels for spacecraft -- while reducing the need for costly tests in space. "This process almost ensures 
desired performance the first time the device is used in space," he said. 
 
Their work also has a much wider reach beyond espresso. "We're striving to use our new methods to reassess all 
fluid systems aboard spacecraft -- including cooling systems, fuel tanks, water processing equipment for life 
support, plant and animal habitats, medical fluids, foods, etc.," noted Weislogel. 
 
It's an exciting time because tools are readily available now to design advanced equipment for use in space with far 
greater reliability than previously possible. "The era of the ISS is the perfect time to develop and demonstrate these 
tools as we continue to explore our solar system," Weislogel said. 
 
The presentation, "The Capillary Fluidics of Espresso," is at 5:06 p.m. PT on Monday, Nov. 24, 2014 in the Moscone 
West Convention Center, Room 3002. ABSTRACT: http://meetings.aps.org/Meeting/DFD14/Session/L2.8 
 
#### 
 
MEETING INFORMATION  
The 67th Annual Division of Fluid Dynamics Meeting will be held at Moscone West Convention Center in San 
Francisco, Calif. from Nov. 23-25, 2014. More meeting information: http://apsdfd2014.stanford.edu/  
  
REGISTERING AS PRESS 
Any journalist, full-time or freelance, may attend the conference free of charge. Please email: jbardi@aip.org and 
dfdmedia@aps.org and include "DFD Press Registration" in the subject line.  
 
ONSIGHT AND ONLINE PRESS ROOMS 
Workspace will be provided on-site during the meeting. The week before the meeting, news, videos and graphics 
will be made available on the Virtual Press Room: http://www.aps.org/units/dfd/pressroom  
 
LIVE MEDIA EVENT 
A press briefing featuring a selection of newsworthy research talks will be webcast live from the conference at 
1:00pm PST on Monday, November 24 in room Foothill F of the San Francisco Marriott Marquis. For more 
information, email jbardi@aip.org  
 
ABOUT THE APS DIVISION OF FLUID DYNAMICS 
The Division of Fluid Dynamics (DFD) of the American Physical Society (APS) exists for the advancement and 
diffusion of knowledge of the physics of fluids with special emphasis on the dynamical theories of the liquid, plastic 
and gaseous states of matter under all conditions of temperature and pressure. DFD Website: 
http://www.aps.org/units/dfd/index.cfm  
 
 


