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MAPPING AIR CURRENTS AROUND A SCHOOL BUILDING 

Introduction 
W h e n y o u w a l k a r o u n d the cor­

ners o f buildings o n blustery days, 
y o u can notice sudden changes i n 
the w i n d . O n one side there is a 
strong breeze, w h i l e just a few feet 
away there is none at all . Some­
times the w i n d b l o w s leaves i n just 
one corner o f a b u i l d i n g and 
nowhere else. Especially a r o u n d 
extensions and indentations, the 
w i n d seems to move i n many 
directions at once. 

Investigating h o w the w i n d 
moves a r o u n d a b u i l d i n g can lead 
to some surprising discoveries. 
This act ivity suggests an exc i t ing 
way o f d o i n g this. B l o w i n g b u b ­
bles outdoors is always f u n . I f the 
w i n d is n o t too strong, and the 
soap solut ion is r ight , the bubbles 
can last l o n g enough as they 
move w i t h the w i n d to indicate 
h o w the w i n d makes its way 
around a structure. 
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Preparation 
I n this act iv i ty y o u can use t w o 

approaches that c o m p l e m e n t 
each other. You can make several 
simple w i n d vanes and place t h e m 
a r o u n d the b u i l d i n g , and b l o w 
bubbles. The w i n d vanes give y o u 
a sense o f the prevail ing w i n d at 
one spot o r several spots. A i r b o r n e 
bubbles near a b u i l d i n g can s h o w 
h o w the w i n d moves along o r 
a r o u n d i t . 

Here is one design that can be 
used to assemble vanes quickly . 
The more y o u can make, the m o r e 
interesting the act iv i ty can be. 

To Assemble 
1. Tape penci l o n side o f m i l k 
carton. I f rocks are available, put 
some inside. This w i l l prevent the 
carton f r o m being b l o w n a r o u n d 
i n heavy w i n d s . 
2. Make a l o n g straw o u t o f t w o 
regular ones by p i n c h i n g the e n d 
o f one and inserting it a couple o f 
inches inside the other. Tape index 
card o n one e n d as s h o w n . Put the 
top o f a ball p o i n t p e n i n m i d d l e 
o f the straw, taping it i n place. Bal­
ance the arm w i t h a few paper 
clips at the other e n d so that the 
arm swings freely. Make sure that 
the index card does n o t b u m p i n t o 
the m i l k carton. 

You can use several kinds o f 
commercial toys to b l o w bubbles . 
What y o u need is one means o f 
p r o d u c i n g lots o f l i t t le bubbles 
and another that makes b i g b u b ­
bles larger than a grapefruit . Make 
soap solut ion for b l o w i n g bubbles 
o f all sizes by m i x i n g about a cup 
o f Joy dishwashing detergent i n a 
gallon o f w a r m water. The less 
expensive dishwashing detergents 
give bubbles that break easily. 

Science Themes 
patterns 

Science Skills 
observing 
classifying 
recording data 

DS-1 

Time Frame 
one class period 

Materials 
• 3 or 4 buckets of water 
• Joy dishwashing soap 
• 3 or 4 trays 
• tuna fish cans 
• wide rubber bands 
• toy bubble blower 
• milk cartons 
• pencils 
• masking tape 
• index cards 
• paperclips 

Tuna cans that a l low b o t h ends 
to be opened can make grapefruit-
sized bubbles. Just cut away the 
ends o f the can and place rubber 
bands as s h o w n . 
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• D i p this i n t o the soap s o l u t i o n , 
t h e n move q u i c k l y but n o t too 
quickly . You w i l l have to experi­
ment to f i n d the right speed. You 
s h o u l d get c lumps o f bubbles as 
b i g as a grapefruit . 



A n o t h e r type o f b l o w e r w i l l 
enable y o u to make bubbles as big 
as volleyballs . F i n d three cans o f 
the same diameter such as soup 
cans. Cut out the t i n o n b o t h ends 
and tape together as s h o w n . 

TAPE 

• D i p one e n d i n t o the soap solu­
t i o n and p u l l o u t , m a k i n g sure a 
soap f i l m w i n d o w forms. B l o w 
i n t o the other e n d t i l l y o u get a 
b u b b l e bigger than a vol leybal l . 
Move can gently to one side to 
release the b u b b l e . You w i l l need 
some practice to release it w i t h o u t 
breaking. 

This last bubble b l o w e r w i l l not 
w o r k w e l l i n strong breezes. Prac­
tice indoors before going outside. 

The Activity 
• Before y o u go o u t d o o r s , draw a 
map o f the exterior o f the school 
b u i l d i n g , and consider these 
questions: H o w w i l l the devices 
o n the preceding pages be useful 
i n s h o w i n g the d i r e c t i o n o f the 
w i n d ? H o w w i l l the w i n d move 
a r o u n d the b u i l d i n g i f it is c o m i n g 
f r o m o n l y one direction? W h a t 
w i l l happen i f the w i n d is b l o w i n g 
direct ly t o w a r d the building? W i l l 
the bubbles smash i n t o the wall? 
W h a t w i l l happen a r o u n d the 
corners o f a building? W i l l the 
bubbles curve a r o u n d the corner? 

For the experiment , y o u can 
w o r k either as one large g r o u p 
o r i n small teams o f three or 
four. Decide before y o u go out­
side, and also use the map o f the 
school b u i l d i n g to indicate w h e r e 
y o u w o u l d like to test the w i n d 
d i r e c t i o n . 

Record each observation i m m e ­
diately o n y o u r maps. 
• Once outside, first check the 
w i n d d i r e c t i o n at one locat ion 
w i t h the w i n d vanes. Several o f 
t h e m i n a r o w s h o u l d give a g o o d 
idea o f h o w w i n d is behaving at 
that locat ion . Note that the w i n d 
d i r e c t i o n can change dramatically 
w i t h i n a distance o f a few feet 
a r o u n d corners or at indentations 
i n the b u i l d i n g . 
• B l o w large and small bubbles. 
O n very w i n d y days y o u w i l l f i n d 
it easier to f o l l o w the smaller b u b ­
bles, w h i l e o n calmer days the 
bigger ones w i l l sometimes last a 
m i n u t e . The bigger ones w i l l help 
y o u see h o w the air moves a r o u n d 
and over a b u i l d i n g . You w i l l 
have to b l o w bubbles for several 
minutes at each locat ion to see 
w h e t h e r they always travel i n the 
same d i r e c t i o n . I f a steady w i n d is 
b l o w i n g , and y o u observe care­
fully, y o u s h o u l d be able to see the 
bubbles f o l l o w i n g the same lines 
o f m o v e m e n t . At some locations 
they w i l l always m o v e i n a straight 
d i r e c t i o n w h i l e at others they w i l l 
either spiral u p w a r d or move i n a 
circle. D o n ' t forget to draw arrows 
o n y o u r map to indicate i n w h i c h 
directions the bubbles f loated. 

Thinking About and 
Analyzing Your Results 

D i d y o u r results agree w i t h 
those o f other students? I f n o t , 
w h y not? O n very w i n d y days, 
the w i n d b l o w s i n gusts and 
tends sometimes to s w i t c h direc­
tions very suddenly. O n calmer 
days, the w i n d tends to b l o w i n 
a prevailing d i r e c t i o n , g i v i n g 

similar results. However, at exten­
sions o r indentations i n the b u i l d ­
ing , bubbles may travel i n circles, 
o r opposite to the d i r e c t i o n o f 
the prevailing w i n d . The results 
here may be confusing and the 
observations s h o u l d be repeated 
i n the next class. For instance, 
the diagram shows h o w bubbles 
m o v e d w h e n w i n d b l e w near an 
elevator shaft st icking o u t f r o m 
the b u i l d i n g . 

< — PREVAILING 
WIND 

Some o f the bubbles c irc led 
a r o u n d the shaft i n the opposite 
d i r e c t i o n to that o f the prevail ing 
w i n d . I f y o u have a similar situa­
t i o n w i t h y o u r school b u i l d i n g , 
w h y does this happen? 

You s h o u l d b l o w bubbles out­
doors m o r e than once. The sec­
o n d and t h i r d times need n o t take 
the entire class p e r i o d , b u t s h o u l d 
be done w h e n the w i n d c o n d i ­
tions are very different f r o m 
those o f the first session, such as 
o n stormy days o r very calm days. 
You can also d o repeat experi­
ments i n different locations i n 
y o u r o w n n e i g h b o r h o o d , testing 
to see h o w bubbles move a r o u n d 
houses or apartment bui ldings . 

Going Further 
Hel ium-f i l led balloons, sold i n 

some novelty stores, a d d an extra 
d i m e n s i o n to the activity. Bright 
c o l o r e d balloons, visible over 
l o n g distances, s h o w the d i r e c t i o n 
that the w i n d is m o v i n g a short 
distance above the b u i l d i n g and at 
several h u n d r e d feet. I f y o u can 
get m o r e balloons, t r y this several 
times to check w h e t h e r the w i n d s 
above the buildings always b l o w 
i n the same d i r e c t i o n . 
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Introduction 
I n d o o r c irculat ion is h a r d to 

spot unless an o p e n w i n d o w 
brings i n a c h i l l i n g breeze. I t o f ten 
seems that there is n o air move­
ment at all i n a very sti l l r o o m . I n 
fact, i n even the quietest and most 
isolated r o o m s , i t is possible to 
detect air currents. For instance, 
heat f r o m radiators sets u p c o n ­
vect ion currents, o r the air c o n d i ­
t i o n i n g vents circulate cooler air 
i n a w a r m atmosphere. 

Designers o f the bui ldings 
concern themselves w i t h h o w air 
circulates t h r o u g h a b u i l d i n g . 
They t r y to design systems that 
continual ly move the stale air f u l l 
o f smoke and odors o u t o f the 
b u i l d i n g or p u r i f y it and recircu­
late i t . They carry o u t tests o n 
models and sometimes o n the 
b u i l d i n g itself to determine h o w 
w e l l this is happening. 

This act iv i ty w i l l demonstrate 
that air currents s w i r l a r o u n d 
inside y o u r school b u i l d i n g . It w i l l 
also show that, even t h o u g h the 
air speed is m u c h slower than out­
doors similar patterns o f m o t i o n 
exist indoors . 

Preparation 
I n d o o r movements o f air can be 

detected. First, t r y the w i n d vanes 
and bubbles that y o u used out­
doors. You w i l l f i n d that w i n d 
vanes d o n ' t move at all i n a class­
r o o m ; and that, unless there is a 
strong draft f r o m an o p e n w i n d o w 
or f r o m a heat du c t , even bubbles 
sink direct ly to the floor. W h a t 
y o u need is something very l ight 
that is p r o d u c e d c o n t i n u o u s l y — 
smoke, for example. W i t h a 
l ighted match* set a piece o f string 
b u r n i n g , and t h e n b l o w o u t the 
flame. I f the string is c o t t o n , i t 
should smolder slowly, p r o d u c ­
ing a small a m o u n t o f smoke. 
(Strings made o f synthetic fiber 
w i l l not smolder.) You can also use 
mosquito coils or incense. 

Science Themes 
patterns 

Science Skills 
observing 
experimenting 

Time Frame 
one class period 

Materials 
• matches 
• cotton string 

or mosquito coils 
or incense 

* Caution: Students should use care in using a 
lighted match. Keep it away from flammable 
materials. Be sure it is completely out before 
throwing it away. The same care should be 
shown for the smoldering string. 



The Activity 
Before testing locations i n y o u r 

classroom and a r o u n d the school 
b u i l d i n g , first observe w h a t 
happens to the smoke f r o m the 
smoldering str ing w h e n y o u and 
everything else a r o u n d y o u are 
very st i l l . The smoke s h o u l d rise 
straight u p a l i tt le way before dif­
fusing. I f y o u b l o w gently, the 
smoke s h o u l d move i n the direc­
t i o n i n w h i c h y o u blew. Move to 
different parts o f the classroom 
and watch h o w the smoke moves. 
Since any k i n d o f m o v e m e n t 
affects the smoke, y o u w i l l have to 
stay very st i l l , n o t m o v i n g the 
string at al l , and n o t even talking. 
As y o u check various spots, w r i t e 
d o w n y o u r results. Make a draw­
ing o f the classroom indicat ing 
where w i n d o w s , doors , radiators 
and ventilator openings are. D r a w 
arrows to s h o w w h i c h ways the 
smoke moves at different spots. 
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W h e n testing near w i n d o w s 
w a t c h h o w the smoke moves w i t h 
the w i n d o w o p e n and closed. 
Also h o l d the string a foot o r t w o 
f r o m the w i n d o w and observe 
h o w the smoke moves. The move­
m e n t at doorways sometimes 
gives surprising results. Watch 
h o w the smoke moves at several 
different levels above the f loors. 

You may f i n d that the air is travel­
ing i n t o the classroom at one level 
and m o v i n g o u t at a different level. 

D o the same k i n d o f testing for 
the entire school b u i l d i n g . First, 
draw a map o f the entire school 
b u i l d i n g that marks w h e r e there 
are doors , w i n d o w s and en­
trances. T h e n check all these 
locations. Remember to r e c o r d 
y o u r results. 

WINDOW WINDOW 

4 W I N D O W S 

Discussion 
After y o u have tested the vari­

ous points i n the b u i l d i n g , c o m ­
pare y o u r results w i t h those o f 
other students. D o the arrows o n 
the maps p o i n t i n the same direc­
t i o n as yours? I f they d o n ' t , dis­
cuss w h y this may have happened. 
I f y o u f i n d real discrepancies, y o u 
may w a n t to go back to check a 
certain spot. Perhaps y o u were 
m o v i n g near the s m o l d e r i n g 
c o r d as y o u recorded y o u r results. 

Here are some questions to con­
sider: Were there areas w h e r e the 
smoke m o v e d i n a horizontal line 
w i t h o u t any disturbance i n it? 

W h a t does this indicate about the 
air m o v e m e n t at this point? Were 
there places w h e r e the smoke 
rose u p i n a straight l ine at first 
s m o o t h l y t h e n i n a spiral fashion? 
W h a t does that show? Were there 
places w h e r e the smoke was n o t 
smooth? H o w can y o u interpret 
all o f these results? A horizontal 
stream o f smoke indicates a con­
t inuous , s m o o t h , f l o w i n g stream 
o f air. Smoke that rises vertically 
indicates n o c irculat ion at al l , and 
situations w h e r e smoke moves i n 
all directions at once usually i n d i ­
cates a heavy draft. 

Here are some definit ions: 
S m o o t h l y m o v i n g air is called 
laminar f l o w ; erratic and irregular 
f l o w is k n o w n as turbulence. 
Laminar f l o w is especially notice­
able at doors o r o p e n w i n d o w s . A 
l o n g t h i n stream o f smoke f r o m 
the b u r n i n g string often continues 
for t w o or three feet. I n such situa­
t ions, the air m o v i n g past that 
p o i n t has a steady speed and a con­
stant d i r e c t i o n . Turbulent f l o w b y 
contrast is r a n d o m m o t i o n i n v o l v ­
ing m i x i n g o f air at that p o i n t . 

Going Further 
I f y o u can create c o n d i t i o n s 

w h e r e everything is sti l l i n the 
r o o m , y o u can observe the various 
formations that smoke makes as it 
rises f r o m the b u r n i n g str ing o r 
incense. There are a large variety 
o f f l o w i n g ̂ hanging curves and 
spirals that are beautiful to w a t c h 
b u t o n l y last a few seconds. Close 
all w i n d o w s and doors and shut 
o f f any fans that m i g h t be i n y o u r 
classroom. Place the s m o k i n g 
string o n something that w i l l n o t 
b u r n and w i l l be steady. Try to 
draw the different shapes that are 
repeated. D o they always l o o k the 
same? I f a slide projector is avail­
able, shine the l ight f r o m the lens 
o n t o the smoke. It w i l l make it 
m o r e visible. 
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Sponsored by the American Association The Children's Museum is made possible by a grant from 
for the Advancement of Science 300 Congress Street the Standard Oil Company (Ohio) 
1776 Massachusetts Ave., N.W. Boston, MA 02210 
Washington, D.C 20036 Developer: Bernie Zubrowski 
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PATTERNS IN MOVING WATER: PART I 

Science Themes 
patterns 

Science Skills 
observing 
experimenting 

DS-3 

Time Frame 
one or two class periods 

Materials 
• trays 
• water 
• starch 
Dfood colors: red, blue, yellow 
• sticks 
• drinking straws 

Introduction 
The t w o previous activities 

made air movement visible b y 
using bubbles or smoke. Similar 
techniques make it possible to see 
movement i n water. One way is 
adding f o o d color to the water. 

You may have n o t i c e d that cer­
tain kinds o f movements were 
repeated i n the air m a p p i n g . The 
smoke may have revealed various 
kinds o f spiral movements . The 
bubbles outside showed certain 
kinds o f circular m o t i o n s w h e n 
they came near extensions o f 
buildings. Because o f the short 
observation t i m e , i t is h a r d to see 
what this pattern actually looks 
l ike. W i t h the arrangement i n this 
new activity, y o u can see some 
very definite patterns. A l t h o u g h 
they happen i n a l i q u i d , they are 
quite similar to those that occur 
w i t h certain kinds o f air move­
ment . I n fact, scientists treat 

movement o f air and water as the 
same effect, under the general 
term " f l u i d m o t i o n . " 

The Activity 
I f you are n o t careful, this can 

be very messy. So p u t newspaper 
d o w n o n all the workplaces and 
near the sink, and f i l l the trays f r o m 
buckets rather than at the sink. 

Fill a tray w i t h water to about a 
depth o f 3 c m . T h e n add enough 
starch to give a w h i t e b a c k g r o u n d 
w h e n completely st irred. I f y o u 
use a cat l itter tray this is about 5-6 
tablespoons. Or y o u can use cafe­
teria type trays as l o n g as the sides 
are tall enough to keep the water 
f r o m splashing out . Cont inue stir­
r ing the water u n t i l the starch is 
evenly distr ibuted , w i t h o u t any 
lumps o n the b o t t o m . The starch 
is added to give a w h i t e back­
g r o u n d to the color added to the 
water. Once y o u have st irred the 

starch into the water y o u are ready 
to explore. Try to f o r m small 
groups o f students at each tray, i f 
you have enough trays. Ideally, 
there should be one o r t w o stu­
dents per tray. 



The idea is to move the water 
slowly i n different ways, d r o p 
i n a few drops o f f o o d color, and 
observe h o w the color moves. 

There are several different ways 
y o u can explore w i t h the f o o d 
color, starch and water. Try t h e m 
all , and make u p your o w n . 
A. Use a stick o r y o u r hand to 
move the water i n a circular fash­
i o n i n the d i r e c t i o n s h o w n i n the 
d r a w i n g . Carefully place a d r o p or 
t w o at the points indicated. D o i t 
first at one p o i n t , t h e n wait a m i n ­
ute o r longer. D o the same again at 
another p o i n t . Note especially 
w h a t happens at the corners. I t 
may surprise y o u . 
B. First, place a few drops o f c o l o r 
using a d r i n k i n g straw or eye d r o p ­
per. B l o w gently i n f r o n t o f the 
color, and watch h o w water 
moves for a w h i l e . Alternatively, 
b l o w for a w h i l e o n the water and 
t h e n carefully place a few drops o f 
c o l o r i n the water. Does this pat­
tern differ f r o m the other ones? 
C . After s t irr ing the starch i n t o the 
water, let i t come to a complete 
rest. Place a few drops i n the cen­
ter o f the tray. Move the color very 
gently w i t h a flat stick. I f y o u have 
m o v e d it at the r ight speed, a 
m u s h r o o m pattern w i l l emerge 
w i t h the colors. 

Try d r o p p i n g t w o different c o l ­
ors near each other about 1 c m 
apart. Move the stick as before 
between the t w o colors. I f y o u do 
it carefully, y o u s h o u l d get a spiral 
containing t w o different colors. 

Continue to add drops to differ­
ent parts o f the tray, and to move 
the stick different ways. Observe 
carefully the patterns that are 
created. D o similar shapes occur 
each t ime the water is moved? 
H o w m u c h does the c o l o r m i x 
rather than f o r m i n g i n t o m o v i n g 
layers? After a w h i l e the water w i l l 
become m u d d y , d i m i n i s h i n g the 
effect o f the color. At that p o i n t , i t 
is best to d u m p this water out and 
start all over again. 

Note well: D o n ' t d u m p the starch 
s o l u t i o n i n t o the sink. The starch 
w i l l c log u p the drain . Instead, 
p o u r the s o l u t i o n i n t o buckets. Let 
t h e m sit overnight; next day, p o u r 
o f f the top layer and discard the 
settled starch i n t o a waste can. 

Discussion 
Share y o u r results w i t h other 

students w h o have done this activ­
ity. D i d y o u observe recurring 
patterns? The one that does occur 
often can be d r a w n as a spiral. 

Sometimes, i t is hard to draw 
these patterns. For instance, "A" 
and " B " are n o t the same pattern. 

A . B . 

"A" is a series o f concentric cir­
cles, w h i l e "B',' w h i c h appears 
w h e n the f o o d c o l o r is m o v e d 
gently, is a vortex—a shape that 
occurs frequently i n nature. Have 
y o u seen similar forms? The hole 
i n the water o f a draining t u b , the 
shapes created by boat paddles, 
and small "dust devils" o n w i n d y 
days are a m o n g the examples. 

W h e n m o v e d s l o w l y near each 
other, t w o colors w i l l f o r m a vor­
tex i n w h i c h the t w o colors d o n ' t 
m i x . It looks as i f the water were 
separated i n t o layers. A l t h o u g h 
this isn't str ict ly true, i t serves as a 
useful way o f understanding w h a t 
is happening. 

Going Further 
One class p e r i o d may n o t give 

y o u enough t ime to observe f u l l y 
what occurs w i t h f o o d c o l o r i n 
water. Try this act ivi ty again o r 
several times, i n v e n t i n g other 
ways to move the water and f o o d 
color. Remember to r e c o r d y o u r 
results each t i m e . 
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F O R S C H O O L S ••in 
DOING 
SCIENCE 

PATTERNS IN MOVING WATER: PART II 

Introduction 
I n the previous activity, y o u 

must cont inual ly add f o o d c o l o r 
to the water to see h o w the water 
is m o v i n g . I n an alternative 
approach, y o u d o n ' t have to add 
f o o d c o l o r i n g each t i m e . Instead 
o f starch, y o u use I v o r y dishwash­
ing detergent, w h i c h contains 
very fine particles. A d d e d to a tray 
o f co lored water, these particles 
show up patterns o f disturbance 
w h e n the water is m o v e d by air o r 
w h e n an object moves t h r o u g h i t . 

The Activity 
Ideally it is best i f each student 

has his or her o w n tray. I f that is 
impossible, students s h o u l d w o r k 
i n small groups at each tray. Fil l the 
tray w i t h water to a d e p t h o f 5 c m 
(2 inches). Pour I v o r y dishwashing 
detergent into the tray and stir 
s lowly to dissolve all o f i t . One 
cup o f detergent per gallon o f 
water is a g o o d p r o p o r t i o n . Blue 
f o o d color provides the best con­
trast w i t h the w h i t e particles. A d d 
enough color to show move­
ment clearly w h e n the water is 
disturbed. 

There are a n u m b e r o f ways to 
experiment w i t h the s o l u t i o n . You 
can b l o w o n the surface w i t h a 
d r i n k i n g straw and w a t c h w h a t 
happens as the water moves. 
Alternatively, y o u can move 
objects o f different sizes and 
shapes t h r o u g h the s o l u t i o n . 
Before starting each t i m e , b l o w 
over the w h o l e surface w i t h y o u r 
m o u t h , instead o f the straw to 
s m o o t h out the surface o f the 
solut ion . That w i l l enable y o u to 
see your next attempt better. 

Science Themes 
patterns 

Science Skills 
observing 
experimenting 

DS-4 

Time Frame 
one or two class periods 

Materials 
• trays 
• water 
• Ivory dishwashing liquid 
• food color: blue 
• sticks 
• drinking straws 



A. B l o w t h r o u g h a straw along the 
sides o f the tray and note h o w the 
water moves. D o these patterns 
l o o k any different f r o m those i n 
the experiments w i t h f o o d c o l o r 
and starch? 
B. B l o w direct ly overhead and 
observe the m o t i o n created i n the 
wake. 
C . Try m o v i n g different sized 
sticks s l o w l y t h r o u g h the water at 
different speeds. The sticks can be 
as t h i n as a d r i n k i n g straw and as 
w i d e as a 4-inch piece o f w o o d . 
Are the patterns i n each case simi­
lar or different? Move dif ferently 
shaped objects such as small 
cy l indrica l bottles and oval ones 
t h r o u g h the s o l u t i o n . 

I n all o f these situations, y o u 
s h o u l d make drawings and w r i t e 
very b r i e f descriptions o f h o w the 
patterns were created. 

Discussion 
Compare y o u r results w i t h 

those o f other students w h o have 
done this activity. H o w d i d the 
water circulate w h e n y o u b l e w 
w i t h the straw? 

W h a t k i n d o f pattern kept recur­
r i n g w h e n objects o f different 
sizes m o v e d t h r o u g h the solution? 
The wake created b e h i n d a m o v ­
ing object i n water tends to be o f 
this f o r m . 

I f an object is m o v e d at the 
appropriate speed, the vortices it 
produces alternate and g r o w as 
they move away f r o m the object . 
I n some special circumstances, 
they can be quite regular. You 
can observe this i n the everyday 
w o r l d . Vortices sometimes peel 
o f f b e h i n d a ro c k i n a s low m o v i n g 
stream or the abutment o f a bridge 
i n a fast m o v i n g river. This situa­
t i o n w i t h alternate vortices i n dif­
ferent directions is called a vortex 
street. As the d r a w i n g shows, i t 
can be quite beautiful . 
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F O R S C H O O L S IL 
DOING 
SCIENCE 

MOVING WATER AROUND OBJECTS 

Introduction 
Bubbles give some indicat ion o f 

h o w the w i n d moves a r o u n d a 
b u i l d i n g . Smoke f r o m a b u r n i n g 
string or incense shows h o w air 
moves o n a smaller scale indoors . 
F o o d color and dishwashing 
detergent o n a m u c h smaller scale 
demonstrate m o v e m e n t i n a tray 
o f water. Many careful observa­
tions w i l l s h o w that similar pat­
terns occur i n each e n v i r o n m e n t . 

Specialists i n f l u i d dynamics 
have developed careful proce­
dures and mathematical calcula­
tions that justify c o m p a r i n g 
movements o f air and water o n a 
small scale to that o n a large scale. 
Models o f cars, planes and boats 
are tested i n w i n d tunnels or water 
tanks as i f they were m o v i n g i n the 
real w o r l d . The results help i n 
m a k i n g final designs for these 
vehicles. 

This act ivi ty gives y o u an 
approximate picture o f w h a t hap­
pens i n these tests. Scientists and 
engineers are m o s t l y interested i n 
w h a t happens to the air or water as 
it moves past an object . The dis­
turbance b e h i n d the object gives 
an indicat ion o f h o w m u c h resis­
tance the object presents to the 
m o v i n g f l u i d . The pattern created 
b e h i n d the object shows h o w 
m u c h the objects resist the f l o w o f 
the f l u i d . Some shapes move m o r e 
s m o o t h l y i n fluids than others. 
Compare older automobiles w i t h 
their flat windshields and b u l g i n g 
fenders w i t h today's cars, that 
feature slanted windshields and 
s m o o t h lines along the body. 
M o d e r n automobiles have been 
designed to offer m i n i m a l resis­
tance to air f low. Stick y o u r hand 
out o f a fast-moving car w i t h the 
palm facing the w i n d and w i t h it 
parallel to the g r o u n d . The effect 

o f the w i n d is quite different i n 
each situation. 

By experiment ing w i t h f o o d 
color and detergent s o l u t i o n , y o u 
can get an approximate picture o f 
wh at happens as a l i q u i d f lows 
past a small object such as a p o p -
sicle stick. Different sizes and 
shapes o f objects induce different 
forms o f flow. 

Preparation 
The equipment and set-up are 

the same as i n the previous activ­
ity. Spread newspapers under the 
tray and o n the f loor to absorb any 
spillage, and m i x the detergent 
and the f o o d color i n the same 
p r o p o r t i o n s w i t h the water i n 
the tray. 

The Activity 
As already seen the particles i n 

the detergent show h o w water 
moves w h e n air is b l o w n o n the 
solut ion . By placing small objects 
i n this s o l u t i o n , y o u can explore 
h o w water moves a r o u n d t h e m . 
• Stand a ruler or a small piece o f 
w o o d such as a popsicle stick i n 
the m i d d l e o f the tray as s h o w n i n 
the drawing . B l o w t h r o u g h a straw 
at one e n d o f the tray to create a 
m o v i n g current o f water. B l o w 
s lowly so that a steady stream 
moves t o w a r d the object . Observe 
wh at happens w h e n the water 
reaches the object and moves 
around i t . 

Science Themes 
patterns 

Science Skills 
observing 
experimenting 

DS-5 

Time Frame 
one or two class periods 

Materials 
• trays 
• water 
• Ivory dishwashing liquid 
• food color: blue 
• sticks 
• drinking straws 

• Try different sizes o f w o o d , start­
ing w i t h a w i d t h o f half an i n c h , and 
m o v i n g u p to 3 to 4 inches across. 
D o the patterns o f water move­
ment i n front o f and b e h i n d the 
object change as y o u increase 
the size? 



• Place different shapes such as 
hair shampoo bottles, small cans 
and jars, i n the m i d d l e o f the tray. 
Make a triangular shape by taping 
pieces o f w o o d or cardboard 
together. 
• Before y o u test each size o r 
shape, wait u n t i l the l i q u i d has 
stopped m o v i n g . T h e n b l o w very 
gently several inches i n f r o n t o f 
the object . You can make the f l o w 
m o r e visible by placing a few 
drops o f f o o d color i n f r o n t o f the 
object just before b l o w i n g . 
• D o n ' t forget to record your 
observations by m a k i n g drawings 
o f each experiment . 

Discussion 
The wider the piece o f w o o d in 

the moving water, the greater the 
angle o f the f low pattern past the 
object. This can be seen easily in the 
soap solution. There are other dis­
turbances next to and behind the 
stick w h i c h require close observa­
tion to notice. 

I f y o u l o o k very carefully i n 
f r o n t o f the object y o u can see a 
slight movement o f the water as it 
tries to get a r o u n d i t . I f y o u b l o w 
very gently, y o u can also see that 
vortices sometimes f o r m just o f f 
the edges o f the object . 

As y o u change the size o f the 
pieces o f the w o o d y o u s h o u l d 
notice that the overall pattern 
remains the same. 

The greater the diversion o f the 
f l o w i n g water and the m o r e v o r t i ­
ces or turbulences b e h i n d the 
object , the greater the object's 
resistance to the m o v e m e n t o f the 
water. This resistance is called 
drag. Engineers t r y to design auto­
mobiles , boats and airplanes to 
m i n i m i z e their drag. 

By e x p e r i m e n t i n g w i t h differ­
ent shaped objects, y o u can see 
that the f l o w differs greatly depend­
i n g o n h o w the object is shaped. 

Going Further 
To get a m u c h better picture o f 

w h a t is happening, use a larger 
tray and a c o n t i n u o u s l y f l o w i n g 
stream o f water. You can d o this 
using a framed b o x made o u t o f 
w o o d w i t h a d r o p c l o t h placed i n 
i t . A hair dryer provides constant 
air source to keep the so lut ion 
m o v i n g . I n this way y o u can inves­
tigate the effect o f larger objects 
o n the f l o w o f water. 
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