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It is typical in rocketry to want your rocket to fly higher 
and faster. But there are instances when you want to slow 
things down and keep the rocket closer to the ground. The 
typical reasons that people tell me that want their rockets to 
fly slow are:

1. Taking photos – Slower rockets are easier to photo-
graph

2. Small sized launch field – A high flying rocket is more 
prone to drifting in the wind than a smaller one, and there-
fore could easily land outside the boundaries of the recov-
ery area.

3. Enhanced auditory effects – Rockets that rise slower 
allow the sound of the motor to linger around longer, which 
makes them louder, and the smoke more dense.

4. Majestic flights where you have time to say: “Go 
baby! Go!” And so you sound just like the capcom on the 
Apollo 11 launch.

In Peak of Flight Newsletter #315 (www.ApogeeRock-
ets.com/Education/Downloads/Newsletter315.pdf) I talked 
about what the minimum speed should be for a model 
rocket flight. In this article, I’ll go over some of the more 
common ways that you can use to get down to that speed.

As before, I’ll lead into this with a reminder that too 
slow can be dangerous, and that a high lift-off speed 
is good. Higher lift-off speeds means that the rocket 
won’t weathercock as much and will go upwards in-
stead of upwind. You can see an example of a scale 
model that weathercocks at: http://www.youtube.com/
watch?v=hkJWkPXUGoI

The Three Methods Of Reducing Speed
There are only three ways of reducing speed of a 

rocket: increasing its weight, using a less powerful rocket 
motor, or increasing the drag.

I rarely recommend increasing the weight, because 
most times it isn’t necessary. The one instance where it 
may be necessary is when you have no other choices to 
increase the stability of the model. This can occur in scale 
models like in the V2 missile, where you need the extra 
nose mass to make sure it has enough stability margin.

If a scratch-built model needs nose weight, it should be 
redesigned before it is flown. This is relatively easy to cor-
rect by making the rocket longer, or increasing the fin size.

Why isn’t adding weight recommended to slow down a 
rocket? The answer is “safety.” Remember, what goes up, 
must come down. Having a heavy rocket go upward means 
that a heavy rocket is going to come down too. Even a 
heavy rocket coming down slowly can have a lot of kinetic 
energy.

Ideally, if you have to add weight to the rocket, you’d 
like to disperse that extra mass before the rocket comes 
down. The primary ways of doing this is to dump the extra 
mass out of the rocket. An example of this is tracking pow-
der that is poured into the rocket prior to launch, and then is 
blown out at ejection.

The one problem with tracking powder (like powered 
chalk) that is simply poured into the tube prior to flight, is 
that it can clog the tube and prevent the parachute from 
being deployed. That results in the rocket coming down 
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Figure 1: Tracking powder is disposable mass that 
also helps in spotting your rocket in the sky.
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nose first on a ballistic trajectory. This is far worse than not 
having any tracking powder at all.

And on large rockets, the amount of tracking powder 
needed to ensure stability would probably be more than 
could be stuffed into the tube anyway. Tracking powder has 
fairly low density, so you need a lot of it to add sufficient 
mass to the rocket to affect the stability.

A better system, particularly for bigger rockets, is to 
have the model separate into multiple pieces. Each piece 
would then have its own recovery device. And even if one 
of the chutes didn’t open fully, the one un-deployed piece 
would still come down safer than a ballistic trajectory.

Using a Less Powerful Rocket Motor
I like the method of using a less powerful rocket motor 

to reduce the speed of the rocket. There are many choices 
that customers have these days, and the selection of mo-
tors seems to get broader over time.

The only thing you have to watch out for, is having the 
rocket have a too-slow lift-off speed. You don’t want to go 
slower than that minimum threshold speed mentioned in 
Peak-of-Flight Newsletter #315.

Slow it Down Using Drag
I also like adding drag to the rocket to reduce the flight 

speed. It is easy to do, and it doesn’t have a lot of draw-
backs.

For example, the aerodynamic drag force has very 
little practical effect on the lift-off speed of the rocket. The 
amount of time it takes for the rocket to clear the launch rod 
is miniscule compared to the time the rocket is in the air. 
In other words, the drag doesn’t have a lot of time to build 
up while it is still on the rod. But once it clears the rod and 

is gaining speed, aerodynamic drag builds up quickly, and 
really affects the maximum speed of the rocket.

An example of this are those high-drag UFO style rock-
ets. Their initial acceleration is just as fast as other rocket, 
but the faster they go, the higher the drag force is created 
that causes them to slow down.They’ll hit their maximum 
speed at about the time they clear the top of the launch rod.

Additionally, if the parachute doesn’t deploy properly 
on a high drag rocket, the model will still come down a lot 
slower than a high efficiency rocket. While no one wants 
to be underneath an incoming ballistic rocket, I’d rather be 
under a high drag rocket, because it will be coming down 
slower than a low drag rocket. That gives you more time to 
step aside and get out of the impact zone.

Rocket Themed
Christmas Ornaments
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• Adorable Ornaments with a Rocketry Theme
• Hand-Crafted! Fun, Cheerful and Brightly Colored
• They Remind Others of Your Rocketry Passion

Figure 2: A transition on the base of the rocket can 
increase the base-drag, and slow the model down.
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Methods of Adding Drag To A Rocket
The first method of adding drag to the rocket is to 

increase the size of the rocket, particularly the diameter of 
the model.

Those big UFO style rockets have large frontal area 
because of their large diameters. This really increases the 
drag on the model.

The other thing about those style models is that they 
also have a huge amount of base drag. Base drag cre-
ated by a blunt back end of rocket creates a small vacuum 

underneath that 
prevents the rocket 
from going fast. If you 
wanted to reduce this 
drag, you’d add a 
boattail to the model 
to make the base 
smaller. If you wanted 
to make it greater, 
you’d add a wider 
base to the rocket as 
shown in Figure 2.

Another way 
to add drag to the 
rocket is to increase 
the planform drag. 
An easy example is 

Figure 3: Odd-rocs usually have 
high drag configurations.

to increase the number of fins, such as going from 3-fins to 
4-fins, and to make them larger. In addition to adding more 
drag, the fins also help increase the stability of the rocket. 

Odd-rocs are usually very high-drag models. The plan-
form shape of the body or nose cone is not conducive to 
smooth airflow.

Adding bumps and protuberances to the rocket, like 
simulated ribs that are on vacuum form wraps, also add 
drag that will slow the rocket down. In addition to adding 
more planform drag, they also add to the skin-friction drag. 

Skin-friction drag comes from a rough surface finish on 
a rocket. So if you don’t paint your rocket and don’t sand 
your fins, you’re basically adding skin friction drag to the 
rocket.

Besides adding 
wraps to the rocket 
to increase skin-fric-
tion drag, you might 
intentionally make 
the surface rougher. 
That is what my 
daughter did for 
her fifth-grade sci-
ence fair project on 
the surface finish 
of a rocket. She 
sprinkled sand onto 
the wet paint of her 
rocket to give it a 

Figure 4: A rough surface greatly 
increases the skin friction drag.
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very bumpy surface 
finish. The result, as 
expected, was that 
the rocket with the 
rough surface finish 
didn’t fly as high as 
the nice smooth-finish 
rocket. 

A fun way to add 
a lot of drag is to cant 
the fins over, so that 
they cause the rocket 
to spin as it ascends. 
This spinning sucks 
energy from the 

forward motion of the 
rocket. The faster the 

spinning, the more drag the rocket will have. Spinning also 
has the effect of adding stability to the rocket, making it 
fly straighter. It is a great visual effect, and sometimes it 
makes a cool noise too.

A final way of adding a lot of drag without adding a lot 
of weight is to attach small streamers to the trailing edge 
of the fins. I’ve seen this done with big streamers for a 
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• Won’t Shatter Like Brittle Phenolic Tubes!
• Super Smooth Surface With Tight Spirals
• Standard LOC Diameters Up To 6 inches

• Cut and Slot With Standard Tools
• No Fiberglass Wrap Needed

• Sands and Paints Easily
• Cheaper than Fiberglass

www.ApogeeRockets.com/Building_Supplies/Body_Tubes/Blue_Tubes

Blue Tube From
Always Ready
Rocketry

Figure 5: A spinning rocket will 
fly straight, but not very high.

dramatic effect, but even small ones can add a lot of drag 
to the rocket. It is like adding fringe to the rocket, and the 
more you add, the higher the amount of drag you get.

Conclusion
Adding drag to a rocket is can be a lot of fun. If you 

want your rocket to fly low and slow, this is probably the 
best way to do it.
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