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Universal law of urination found in mammals

18:17 17 October 2013 by Jacob Aron

Video: Math reveals secrets of mammal urination

You'll never look at Dumbo in the same way again. Elephants, cows, goats
and dogs all take roughly 21 seconds to empty their bladders. A "law of
urination" now explains the physics behind what happens when you just gotta

go.

Patricia Yang and colleagues at the Georgia Institute of Technology in
Atlanta use high-speed video to study how fluids and animals interact; they
have previously investigated how dogs shake themselves dry.

While filming at a local zoo, they noticed that animals of various sizes, both
male and female, took a similar time to empty their bladders.

The team filmed rats, dogs, goats, cows and elephants urinating and
gathered footage from YouTube of others reliving themselves. Combining this
with data on mass, bladder pressure and urethra size, they were able to
create a mathematical model of urinary systems to show why mammals take
the same time to empty their bladder, despite the difference in bladder size.

Previous models have only considered the effects of bladder pressure, but
the length of the urethra turns out to be important as well.

"Most of the research is on humans or animals smaller than humans," says
Yang. In these species, the effect of gravity can be ignored. That's not true of
elephants, whose urethral dimensions are comparable to a household pipe: a
diameter of around 10 centimetres and a length of about 1 metre.

In this case size matters, as it means urine feels the pull of gravity stronger
at the bottom of the elephant's urethra. This means that as it travels down the
pipe, the urine accelerates and its flow rate rises, resulting in an elephant's
large bladder being emptied in a similar time to those of smaller animals.

Medium-sized animals like dogs and goats have shorter urethras, so get less
of a gravitational boost: their flow is slower. In addition, they have smaller
bladders. The result of both effects is that they empty their bladders in
roughly the same time as elephants.
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Pees like an elephant? (Image: Francis Dean/REX)
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According to the team's model, an animal's size does make a difference to
urination time — but only very slightly. Their law of urination says that the time
a mammal takes to empty a full bladder is proportional to the animal's mass
raised to the power of a sixth, meaning even very large changes in mass
have little effect on the time.

There are limits to this scaling. Gravity only plays a small role in the urination
of very small mammals like rats and bats, which urinate in under a second.
Instead, viscosity and surface tension dominate, which explains why their
urine is released as a stream of individual drops rather than the continuous jet
seen in larger mammals.

The team will present the results at the American Physical Society Division
of Fluid Dynamics meeting in Pittsburgh, Pennsylvania, next month. Yang
hopes the law of urination might help diagnose urinary problems in elephants
and other large mammals. It might even inspire new designs for water towers,
which also pump water using the force of gravity, she says.

Journal reference: arxiv.org/abs/1310.3737

Like - 224 Tweet <83 6 43

=

If you would like to reuse any content from New Scientist, either in print or online, please
contact the syndication department first for permission. New Scientist does not own rights
to photos, but there are a variety of licensing options available for use of articles and
graphics we own the copyright to.

Have your say
Only subscribers may leave comments on this article. Please log in.
email:

password:

Remember me

Only personal subscribers may leave comments on this article

Subscribe now to comment.

Really?
Thu Oct 17 20:34:04 BST 2013 by Marc Kramis

You don't have to read the article to realize teenagers wrote it.

login and reply report this comment

Why Don't We?
Fri Oct 18 04:42:40 BST 2013 by Steve D
http://steve.doig.com.au

Plug it into the theory of everything

login and reply report this comment

All comments should respect the New Scientist House Rules. If you think a
particular comment breaks these rules then please use the "Report” link in
that comment to report it to us.

If you are having a technical problem posting a comment, please contact
technical support.

Most commented
Light can break Newton's third law —
by cheating

Ghost elephants win Wildlife
Photographer of the Year prize

Ketamine-like drug lifts depression
without the trip

New botox super-toxin has its details
censored

Back from the dead: Reversing walking
corpse syndrome

Get editors' picks in your social
streams

Kelly Scientific UK: Development
Chemist

University of Canterbury: Senior
Research Engineer or Research
Engineer

Lonza: Cell Culture Senior Scientist

Lonza: Temporary Cell Culture Senior
Scientist (12 month contract)

Lonza: Cell Culture Development
Scientist


https://twitter.com/intent/tweet?original_referer=http%3A%2F%2Fwww.newscientist.com%2Farticle%2Fdn24425-universal-law-of-urination-found-in-mammals.html&text=Universal%20law%20of%20urination%20found%20in%20mammals%20-%20life%20-%2017%20October%202013%20-%20New%20Scientist%3A&tw_p=tweetbutton&url=http%3A%2F%2Fwww.newscientist.com%2Farticle%2Fdn24425-universal-law-of-urination-found-in-mammals.html%23.UmDA0WkPfZE.twitter
http://twitter.com/search?q=http%3A%2F%2Fwww.newscientist.com%2Farticle%2Fdn24425-universal-law-of-urination-found-in-mammals.html
http://www.newscientist.com/article/dn24425-universal-law-of-urination-found-in-mammals.html?full=true&print=true
http://www.addthis.com/bookmark.php?v=300&winname=addthis&pub=ns.html&source=tbx-300&lng=en-US&s=gmail&url=http%3A%2F%2Fwww.newscientist.com%2Farticle%2Fdn24425-universal-law-of-urination-found-in-mammals.html&title=Universal%20law%20of%20urination%20found%20in%20mammals%20-%20life%20-%2017%20October%202013%20-%20New%20Scientist&ate=AT-ns.html/-/-/5260c0d1ee83c37c/2/525fdc19a366afbb&frommenu=1&uid=525fdc19a366afbb&ufbl=1&ct=1&tt=0&captcha_provider=nucaptcha
http://www.addthis.com/bookmark.php?v=300&winname=addthis&pub=ns.html&source=tbx-300&lng=en-US&s=stumbleupon&url=http%3A%2F%2Fwww.newscientist.com%2Farticle%2Fdn24425-universal-law-of-urination-found-in-mammals.html&title=Universal%20law%20of%20urination%20found%20in%20mammals%20-%20life%20-%2017%20October%202013%20-%20New%20Scientist&ate=AT-ns.html/-/-/5260c0d1ee83c37c/3/525fdc19a366afbb&frommenu=1&uid=525fdc19a366afbb&ufbl=1&ct=1&tt=0&captcha_provider=nucaptcha
http://www.apsdfd2013.pitt.edu/
http://www.newscientist.com/contact/syndication?titleOrURL=http://www.newscientist.com/article/dn24425
http://www.newscientist.com/info/in216?full=true
http://subscribe.newscientist.com/bundles.aspx?prom=6005&intcmp=SUBS-nstext&promcode=6005
http://www.newscientist.com/commenting/reply?id=dn24425-1
http://www.newscientist.com/commenting/report?id=dn24425-1
http://steve.doig.com.au/
http://www.newscientist.com/commenting/reply?id=dn24425-2
http://www.newscientist.com/commenting/report?id=dn24425-2
http://www.newscientist.com/info/in153
http://www.newscientist.com/contact/person?recipient=wmtr&lnksrc=commentpg
http://www.facebook.com/newscientist
http://www.linkedin.com/company/528037
https://plus.google.com/+NewScientist
http://www.pinterest.com/newscientist
http://www.newscientist.com/article/dn24411-light-can-break-newtons-third-law--by-cheating.html
http://www.newscientist.com/article/dn24407-ghost-elephants-win-wildlife-photographer-of-the-year-prize.html
http://www.newscientist.com/article/dn24409-ketaminelike-drug-lifts-depression-without-the-trip.html
http://www.newscientist.com/article/dn24398-new-botox-supertoxin-has-its-details-censored.html
http://www.newscientist.com/article/mg22029392.600-back-from-the-dead-reversing-walking-corpse-syndrome.html
http://www.newscientist.com/
http://www.newscientist.com/
http://www.newscientistjobs.com/
http://jobs.newscientist.com/job/1401481731/development-chemist/?TrackID=111
http://jobs.newscientist.com/job/1401481737/senior-research-engineer-or-research-engineer/?TrackID=111
http://jobs.newscientist.com/job/1401481736/cell-culture-senior-scientist/?TrackID=111
http://jobs.newscientist.com/job/1401481735/temporary-cell-culture-senior-scientist-12-month-contract-/?TrackID=111
http://jobs.newscientist.com/job/1401481734/cell-culture-development-scientist-/?TrackID=111

Back to top

search New Scientist | |Go I Login
About us User Help Subscriptions Links Science Jobs
New Scientist Contact Us Subscribe Site Map Search all Jobs
Syndication FAQ / Help Renew Browse all articles Biology Jobs
Recruitment Advertising  Disclaimer Gift subscription Magazine archive Chemistry Jobs
Staff at New Scientist Ts & Cs My account NewScientistJobs Clinical Jobs
Advertise Cookies Back issues The Last Word Earth & Environment
RBI Jobs Privacy Policy Customer Service RSS Feeds Jobs

Online Store Engineering Jobs

Android App Maths & IT Jobs

Low-bandwidth site Careers Advice

© Copyright Reed Business Information Ltd.


http://mediacentre.newscientist.com/
http://www.newscientist.com/info/in216?full=true
http://newscientistjobs.rbirecruitment.com/
http://www.newscientist.com/people
http://www.newscientist.com/mediacentre
http://www.rbi.jobs/
http://www.newscientist.com/contact/us
http://www.newscientist.com/info/in2?full=true
http://www.newscientist.com/info/in4?full=true
http://www.newscientist.com/info/in5?full=true
http://www.newscientist.com/info/in9?full=true#cookies
http://www.newscientist.com/info/in9?full=true
http://subscribe.newscientist.com/bundles.aspx?prom=6005&intcmp=SUBS-nsfooter&promcode=6005
http://www.newscientist.com/renew
http://subscribe.newscientist.com/default.aspx?prom=5952&intcmp=SUBS-nsfootergift&promcode=5952
http://www.newscientist.com/myaccount
http://subscribe.newscientist.com/myaccount/backissues.aspx
http://subscribe.newscientist.com/myaccount/NeedHelp.aspx
http://www.newscientist.com/sitemap
http://www.newscientist.com/months
http://www.newscientist.com/issues/current
http://jobs.newscientist.com/en-GB/
http://www.newscientist.com/lastword
http://www.newscientist.com/feed/feeds
http://www.cafepress.com/newscientist
http://www.newscientist.com/info/in339
http://www.newscientist.com/?fsm=mobile
http://www.newscientist.com/user/login

