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	Length: Approximately?:?? minutes

Mike O’GRAVITY

Clips showing these situations.


	
	MIKE O’GRAVITY – ON CAMERA TALENT:

Well  -- where there’s smoke, there’s fire … or, actually, where there’s fire, there’s smoke. But, umm … it’s not always smoke. That is, sometimes it’s, uh … you know what?  I think we need to study this some more.  And, now that I mention it, that’s another one of the STS-107 experiments.  It’s all about soot.  You know – soot!  You get it on your hands, on your clothes, in your eyes; it makes you cough and sneeze.  Terrible stuff, right?  

Well, maybe not.  
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	Mike O’GRAVITY

Clips showing these things.

Clips showing factory smoke stacks with smoke pouring out, and cars on a crowded highway or thoroughfare.

Clip(s) of fire fighters putting out the two types of fires mentioned

Mike O’GRAVITY


	
	MIKE O’GRAVITY – ON CAMERA TALENT:

Soot, which is a solid that’s produced when hydrocarbon fuels burn, affects our everyday lives, positively and negatively. On the one hand, carbon black, which comes from soot, is used in products like tires, dyes, paints, inks, lubricants and filters. And soot also increases the efficiency of heat transfer in power plants.

On the other hand, what you might call the dirty hand, soot is a pollutant that can cause breathing problems. It also enhances the emission of other pollutants from flames, including life-threatening carbon monoxide. And soot can cause the temperature of combustion chambers to rise to dangerous levels.  Finally, it hampers fire-fighting efforts by hiding flames in house fires or forest fires.

So soot is pretty important and worth studying, even if it is a bit like Jekyl and Hyde.  
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	Mike O’GRAVITY


	
	MIKE O’GRAVITY – ON CAMERA TALENT:

The combustion experiment that deals with soot is called Laminar Soot Process-2, or LSP-2.  The first LSP experiment flew in space in 1997. Let’s see if Gerard Faeth, the Principal Investigator, can tell us more about LSP-2. Hey Gerry, what’s the purpose of the experiment?



	4 
	
	Faeth talking head, with full name and title.

A brief video of a candle flame.


	
	GERARD FAETH INTERVIEW:

O.K. The purpose of our experiment is to study the formation or creation and oxidation of soot in practical flames. Soot is a solid material – carbon – that forms spontaneously when we burn fuels, hydrocarbon fuels, in flames. And soot, when you look at a flames, appears as the yellow-colored material that you see. 
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	Mike O’GRAVITY


	
	MIKE O’GRAVITY – ON CAMERA TALENT:

So, you study how soot forms and how it is destroyed. How do you do that? I think David Urban, the LSP-2 Project Scientist, can tell us. 
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	Urban talking head, with full name and title.

Animation of soot samplers going into a laminar flame (ITC creates, Urban has some ideas).


	
	DAVID URBAN INTERVIEW:

The experiment works by creating a small, gas jet diffusion flame – similar to that from a butane lighter – inside a large combustion chamber. We study this flame with a variety of measurements, including measurements of the amount of soot in the flame, and the size of the soot particles and the temperature of the flame.
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	Mike O’GRAVITY

Video of turbulent flame (Kuwaiti oil field fires).

Animation of LSP experiment from 1997. Begins at 6:00 of tape given to Derwae. Animation needs some clarification.

Mike O’GRAVITY


	
	MIKE O’GRAVITY – ON CAMERA TALENT:

So, a laminar gas jet diffusion flame is, essentially, just a steady, unflickering gas flame. And the opposite of a laminar flame is a turbulent flame, like an oil field fire, which just goes crazy. Turbulent flames I know; I had several in high school.

Let’s look at an animation to help us understand the concepts better. In a laminar jet diffusion flame in the normal gravity on Earth, soot is produced in a very narrow band. Because of buoyancy, the soot rises and accelerates, following the gas flow pattern. Its residence time, or the time it spends in the flame, is relatively short. In microgravity, soot is produced in a much larger area of the flame, which itself is larger. As you can see, soot again follows the gas flow, but this time the gas flow slows away from the inlet, which causes the soot’s residence time to be much longer. This produces larger soot particles and much larger aggregations or clumps of soot, which makes it easier for scientists to study soot.

David, what do you expect to see in your experiment?
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	Urban talking head


	
	DAVID URBAN INTERVIEW:

The expected outcome of the Laminar Soot Processes experiment is a suite of measurements for several gas jet diffusion flames configurations which we will be able to then process and analyze for the laminar soot growth rates and oxidation rates which we can then apply to practical flames here on Earth.



	9
	
	Mike O’GRAVITY

Stock footage of power plant smoke stack; bus polluting.

Cut to Mike when he says “Even more than…”


	
	MIKE O’GRAVITY – ON CAMERA TALENT:

Anything you can learn that will help improve combustion on Earth will be greatly appreciated. After all, about 85 percent of energy produced in the United States each year is from combustion, which also produces a significant amount of pollution. Even more than Hollywood film studios.

David, I’ve got to get out of here, but first: What about this experiment “lights your fire?”
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	Urban talking head


	
	DAVID URBAN INTERVIEW:

The thing that excites me most about this experiment is that these will be flames we’ve never seen before. On the last flight, the flames were different from our predictions and from these differences we made new discoveries. The possiblility exists on this flight there’ll be new differences and therefore possibly even newer discoveries.
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	Mike O’GRAVITY


	
	MIKE O’GRAVITY – ON CAMERA TALENT:

And Jerry what excites you about this experiment?
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	GERRY talking head
	
	GERARD FAETH INTERVIEW:

I have to say, obviously, no human being has ever observed the flames that we’re observing and, clearly, it’s extremely exciting to see anything for the first time. I have to say that’s the most exciting thing about this experiment.



	
	
	Mike O’GRAVITY

Shot of beat-up suitcase.
	
	MIKE O’GRAVITY – ON CAMERA TALENT:

So that’s soot.  It’s a dirty job, but … well, you know.  In fact, I’m working on my own experiment here.  I’ve invented just the thing astronauts need to keep them from getting soot all over themselves when they’re transporting the LSP experiments.  It’s a sort of box that opens and closes in the middle; it’s got a handle for carrying.  Here it is…the soot case. 
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