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Mastering Fluid Mechanics
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This photo sequence shows the "gobbling droplets"
phenomenon. (Photo by Jose Bico and Christian
Clasen, used courtesy of Prof. Gareth McKinley.)

To Master Fluid Mechanics, Go with the Flow

In physical terms, the universe is flowing, inside and
outside us: our breath, the blood in our arteries, the
wind, streams and tides, fast and slow, up and down.
We learn about fluids and flow intuitively from the
cradle. Engineers must aspire to understand and
describe these phenomena mathematically and apply
this knowledge to systems wind turbines, jet engines,
airplane wings, pipelines, dams, boat hulls, and much
more. The discipline is known as Fluid Mechanics.
OCW has just published 2.25 Advanced Fluid
Mechanics, an iconic MIT course on the subject.

The course site is organized sequentially by topic
(“The Continuum Viewpoint and the Equations of
Motion,” “Fluid Statics,” “Inviscid Flow and Bernoulli,”
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Friend of OCW, we
hope you learned
something new or
refreshed your
memory on a topic
you've previously
studied.

If you enjoy OCW
resources and can
afford to support
OCW, then please
consider donating to
OCW today.
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knowledge as a public
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count event more with
a matching gift from
your company. To find
out whether your
company has a
matching gift policy,
please enter your
employer's name in
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Rate the problems

- how interesting (1="mind-numbing,”
10="mind-blowing”)

- how difficult (1="Trivial,” 10="brutal™)

Rate the lectures

- gquality of the mateirial (1="pointless,” 10="priceless")

- guality of the presentation (1="epic fail,”
10="perfection")

- novelty of the material (1="old hat,” 10="all new")
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6 WGHQNHYDSDUIRQY RN FRXWHV DUH D WP H KRQRUHG
HQG R VHP HVAMUUYDCDWP RAVHGXFDIRCDAQAMMRYY
7KH XUV R \WHVH VXOYH V IRP YV DQGZ WM XSV KDV
QHYHUEHHQKLIK® UHIDUEHG DV WH UHVSRQVHV RQD
FRP HIURP D SRMRQR! WH WXGHON \MQG\R SIDVH
IOAKRRY NQRZ QIRUHDV JWDAQ)  DQG DUH \RR
JHCQHDOR [P SIRYH WDFKIQJ [QDQ. P HDQQI IXXZ D\

2 1 FRXWH \WH DU R QMBI XVH \R \WH VWYGHON Z KR
\RRN \WH FRXWH EHFDXVH \MH. KDYH DOHDG. P RYHGRQ

\R RKHUKIQIV

,QDQIGD R IQMKRRY Z RXG J HWSHALLE
IHHGEDAN IURP \AXGHQW RQ QLIHHQADVSHFW R D
FRXW/H DV WH VHP HAMULY IRG) DBQJ 7KDWZ D\ \WH

LOMKPRUFRX@ VHH Z KDW Z RINQJ Z HODQG Z KDW
IVQWZ KDWH, FIMV AMGHQW DQG Z KDWERHVQW7 KLY
Z RX@ HQDE®! P SURYHP HQNV CRABIWID IX\MUH
MDIRQY R WH FRXWH EXVDOR IO \WH VDP H

VHP HVAMU DV \WH IQARKPRUFRX@ P DNH DGR HQW
IRUWH SDUWFXOUP [[ R VWYGHQW 1Q D JLYHQ FOW

' U$QEHZ 6 XWHUIDQG KDV DRXD® [P SBP HOMG
VXFK DM VMP LKLY FRXUH ( @BWF &XYHV D
JUDGXDW GIYHOFRXW/H RQ HBWE FXUYHV Z W
DSSTDMRQY R QXP EHUWHRY DQG FY SRIWDSK\  7KH
FRXWH KDV MWSBXEQKHGRQ?2 &: 6 X\WHDQG

H SOIQV KRZ KIV VXYH A VP Z RUNW RQKLY 7KLV
&RXWH DV ,7 SDIH

(DFKRWH  SUREGP VHW DWLQHG GXUQ) \WH
VHP HAMUHQGY Z MY D VXWYH, - Z KIEK AMGHQN DUH
UHTXIUHG \R IL@RXW7 KH VXUH 1V EUH DQG DV
AMGHON \R UDW HDFK SUREBP 1O \WWH VHVE [QMUIWW
QUIEX@V DQG WP H VSHQWDQG VR UDW HDFK BFWUH 1Q D
VP IOUZ D\ IQFOGQ] \WH TXDOWV DQG CRYHWV R \KH

P DWUDODQG WH SDFH R SUAHVHQIMRQ $ AKRXIK \WH
VXWH V DUH D UHTXIUHP HQWGE XWHUDQG NHHSV \WH WCH

@ K\WWHDUAG ) RUH DP SGI \WH WD) VDG | RUIQMIAW
DQYHIRP  PIGGQPEQUR  PIQG
E®ZIQ) |
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,QUAVSRQMH \R SUIREBP VHWHHGEDFN 6 X\WHDIQG KDV
IP SURYHG WH FRXWH RYHUVHYHIDOWUDIRQY ,Q
SDWFX@U KH KDV GURSSHG RUDGGHG SUREGP V
GQURSSHG RUDGGHG KIQN FOULHG SRIQV R FRIXVIRQ
DQG DAYVAMG SUREGP V \R P DNH \WH FRQCHRIRQ
FODUHUWR \WH UMAR \IH FRXOH FRQMQW

' HOMMG SUREGP V RIWQ J HWDGGEHG \R \WH FRXUH
GRXUH CRMV 7 KH GPXUH SRIMRQR \WH VXUYH KDV
®IG R D YDUHW Rl DEAR HOV [QFXAQ) WH DGEMRQ
R UHYIHZ P DWUDCDQG EDFNJ URXQG \RSIEV DQG \WH
VBZ Q) R \WH SDFH R GHOYHU

6 X\WHDQG UHYIEZ V \KH VXUYH V DV KH J DGV \WWH S
VHWV Z W D JRDCR WLIQ) HYHW \WIQ) DIRXQG IQD IHZ
@D\ V D\MUKH VXEP MMRQGDW + H RIMQ UHSOHV \R
AXGHQW E\ HP DIOVSDINGQI D GDRIXH 6 X\WHDQG
KDV DOR XVHG \KLY VXUYH DM\ 1Q DQRKHUFRXWH
 ONRGXAIRO\R $ NP HUFE * HRP HWY

WP LJKW/HHP \WWDW DIWHUQ) DO 1HHGEDHN BHTXIUHV
D ®WR GHAFEDWRQ P GV

"3 HIKDSV WH P RMXVH XOKQJ , KDYH
GDUHG DV DQ HEXFDWUILRP \KLY GDBJI XH
IV \KDWAY YHY HP SRZHUIQ) ERW IRU
WHP DQGP H Z KHQ WXGHQW KHS \R
VKDSH WHURZ Q HGXFDVRQ 0 ,7 WXGHON
Z DR RSWP [] H HYHY \MIQJ DQG \WH,
KDYH QW8 SDIHQFH IRUSRRUGHMIQ 7KLY
FDQP DNHWHP KDWK FUMPY EXVADOR
P DNHV \WHP HQRXVIDWIE FRIERDWRY
ZKHQWH [HHOKH DUH SDUGHLY 1Q\WH
SURFHW
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KW# P IWHGX

7KHIWAW SHRS®! Z KR UHVSRQG Z W WUHH FRUHFW
DOVZHY Z @7 IQDQ2 &: WP SRWDY WRR -6 HH
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0,7[ 1HZV

,PDJHR DKHQ

0.7[ [ OMRGXAIRO\R YRBJ\  7KH 6 HFUWR
/ LY QRZ RSHQLQ DUFKLYHG P RGH

7KW P HDQV DQ. RQH FDQ IMRLQ WH FRXWH DKL \IP H
DQG\ RX FDQ SURFHHG WWURX.J K \IH P DWWUD® DV RXU
RZ Q SDFH DQG VFKHGX®! : H HQFRXUWDI H\ RX \R XVH

\KLY FROMQAR GDWD EIRBJ\ DQGH SBUWH

$OR L\ RX DUH\ RX BRNQ) IRUDQLQ GHS\WW P RBFXOU
EIRRJ\ FRXWH DIWUP DWMUIQI \WH [ P DMUDO
\WHQ Z H DUH KDSS\ \R DQQRXQRH \WH VHFRQG UHBDVH
R- [ 0 RBFXOUZR®I\ ' 1$ 5 HSTFDMRQ DQG
5HSDILU=  HZ LODXQRK [ RQ$XIXW DW
87& : H DUHH FIWG R VKDUH Z W\ RX RXU
DQP DURQ VXSSBP HOMG-BPMUH YIGHRV DQG RXUGDW
DQDOMY EDVHG TX(} ] HV ERK Rl Z KIFK DUH GHMJIGHG\R

EH DQ [P SRUBQ/SDWR \ RXUBDURIQ) SURFHW —

QYW \ RXUEIRBJ\  LOMUIHVING | UHQGY \R IRLQ \WH
FRXUH 1 \ RX GG QRAKDYH WP HVR W WH FRXUH
GXUQ) \WH IAXQ CRZ IV\ RXUFKDQFH\R GR\R |

\ RX DOHDG. FRP SBMWIG \WH FRXWH FRP H EDFN R
UHYLLZ RUGVRXW \WH P DWUDEZ W Q7 GDUHY

8 QGHYARQAQ) \WH H SHUP HOBCFRQFHSWAQ [
VYHU (P SRUBONVRUP RYIQ) RO [

7 IDQVFUSURQ DQG 7 IDQVSRVMRQ Z KIEK Z I@UHBDVH 1O
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the near future. We hope to see you in the course!

> Explore MITx on edX courses

Views From Our Supporters

"l am very glad to
donate to OCW since |
learned a lot from the
courses of Prof Gilbert
Strang. | do feel that
OCW offers a great
opportunity for self-
learning. | appreciate
the contribution of MIT
and other universities.
Without your
contribution, | would
never be able to access
this knowledge.

| am honored to be one
of the donors

who support OCW so
that more people in the
world have the
opportunity to learn
from these wonderful
courses and achieve
their dreams. | will
continue supporting
OCW in the future. "

- Zihao, Independent
Learner, Singapore

> Read more
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OCW here.
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