I’ve been wanting to upgrade the cooling system on this thing for a long time as it has always bothered me knowing it’ll warm up if pushed a little too hard.  Having to watch the temp gauge when screaming up long mountain passes at 80 MPH in hot weather--even when not towing anything--is not satisfactory.  Knowing if I tried to tow something up the same passes at lower speeds would give me even more problems bothers me even if it’s something I don’t do everyday.  The planned upgrades are new fans, radiator and external tranny cooler.  
From the factory we have a fan sized for a 1-ton Duramax, and a radiator sized for a 4-banger econobox.  Naturally this leaves much to be desired from a performance standpoint in many situations.  The “problem” is the undersized radiator and while everything works together as a system, the radiator is really the heart, or foundation, of it.  If it’s too small it’s the weak link and you can bandaid over it with other parts of the system (such as an oversized fan that can move insane amounts of air) but they’re still just bandaids.  
I’d much rather have a well balanced system that works better and more efficiently in all conditions.  Since most of my problems are at high speed the stock fan isn’t doing me any favors.  While I haven’t actually tried those conditions with the stock fan programmed to be on 100%, even if it did help at that speed trying to fix an 80 MPH problem with a fan is just silly.  The correct way to address that problem is to increase natural airflow and/or radiator size. 
Since I was too busy in the hot weather to get it done, I don’t feel I have to do all the upgrades at once this time of year.  The first thing I did was the new fans, stay tuned for the radiator.
The reasons for switching to electric fans were many.  First, I’ve just always liked electric fans—they’re on when you need them, not when you don’t, they do a really good job when sized correctly (though many people get that part wrong), in some ways they do a better job in typical day to day use, they don’t put wear and tear on your waterpump, and yes, they don’t consume nearly as much power (especially compared with our monster fan).  
I’ve never really liked the stock fan clutch on these as they’ve always given me the impression of a great idea on paper that left a lot to be desired in execution.  Though other than the jet engine sound at startup that has annoyed me for years mine seems to be working correctly—for now, as a 2002 it probably is only a matter of time before it fails.  It was going to need replacement sooner or later, so instead of spending more money and effort on something I don’t like, I took it as an opportunity for a change.  Keep in mind this isn’t a 1-ton truck intended to pull 15,000 lb trailers to the top of a mountain at 40 MPH—that’s a totally different application.
The biggest reason for the electric fans, goes back to fixing the “problem” in the system—the radiator.  We can’t make it much taller or wider, so for increased size that leaves us with thickness.  I don’t see how we can easily fit a thicker radiator with the stock fan in the way.  The stock shroud isn’t something you could easily trim very much and still retain its function.  It looked like moving that shroud even a little bit would be problematic.
Fitting a thicker radiator will be dramatically easier with electric fans.  I don’t think I’m the only one to figure this out—nearly every radiator Ron Davis sells is a 2” thick core just by default.  But the one he makes as a drop-in for the TB SS is only 1.5” thick.  The guys that did all the measuring figured out there was just no room to fit a thicker core and retain the stock fan.  I doubt I could do any better.  I’m sure it’s a very nice radiator and probably more than sufficient for most anything, but if I’m going to spend $700 on a radiator (actually to have it custom adapted with the exit on the right side, etc, it would be even more for us) it’s sure as hell going to be thicker than 1.5”.  

So, I saw switching to electric fans as one of the things that would pave the way for a larger radiator.  Now, while a larger radiator means one should no longer need the crutch of the stock fan’s potential airflow at 100%, fans are still important.  The design of these things is rather poor from an airflow standpoint so the fans (especially the monster stock one) can contribute to cooling up to speeds much higher than people might think.  If there’s any chance the rig will do any towing, you don’t want to skimp on the fans.  Don’t make the mistake of thinking they’re only needed while idling at a stoplight.
The ones I considered most strongly were the Flex-a-lite 295, Spal 30102130  and the Durale 16927.  Of those, the Flexalite is advertised as moving the most air—at zero pressure which is largely meaningless.  While I can’t say for 100% certain without testing, given the thin, straight blades and fan motors only a little better than ½ as powerful as the others I think it’s very likely it won’t keep up with the others once some serious resistance is place in front of it.  Spal provides actual data for theirs (http://www.spalusa.com/pdf/30102130_SPEC.PDF#view=FitH ) which is really nice.  I almost wanted to buy theirs just to thank them for providing such good data as it really helps people make informed decisions. 
Looking at the data for all their different fans is quite interesting.  Two fans the same size may move the same amount of air at zero pressure, but after some resistance is added one fan might move 10 times as much air as the other.  There’s even a pressure at which a fan will “stall” and flow zero, yes, [b]zero[/b] CFM.  While looking at a picture and specs is no exact science, the general trend is with added resistance fans with thinner, fewer blades and smaller motors fall off in performance much more quickly which should be no surprise.  You can see the old rule of thumb of 10 amps per 1000 cfm has a pretty strong basis in reality when you consider how the fan will perform in real life.  Moving a lot of air through a resistance is a lot of work and it takes energy, there’s just no way around it.  Any fan claiming a bunch more than the above is likely to disappoint if actually measured with a radiator placed in front of it.
In the end I went with the Durale 16927 as I’m guessing with its slightly bigger blades and bigger motors it should do better than the Spal and I really think it’ll do a lot better than the Flexalite through a thick radiator.  Of course I didn’t buy the others just to test them so don’t quote me on that.  What I can say is the testing I did on the Durale shows it doesn’t disappoint—it may even be a bit under-rated—flowing close to its full 4000 cfm even when pulling air through the stock radiator and condenser.  Of course the stock radiator isn’t very thick so all those amps will be put to even better use with a thicker radiator.
Which brings me to the data.  While no electric fan you can fit in this engine bay can match the potential max flow of the stock fan, some actual data to compare performance is good to have.  My intention was not to do lab-quality absolute flow measurements, but simply relative measurements to get an idea how they compare with one another, putting some actual numbers to it so I know where I stand with the new fan.  I also wanted to do it in a simple, repeatable way which others could replicate to test their setups.
The measurements were taken with a Kestral wind meter at (or close to) the center of the radiator (technically on the condenser) with the grill off and the hood up.  It doesn’t get much more simple than that.  Technically the center is a bit below bumper level where the bumper itself could interfere, and the grill support is in the way a bit, but I found the stock fan had a pretty large “sweet spot” so the speeds didn’t change much as long as the meter was somewhat close to the center of the radiator.  
Here’s a chart of the max speeds; with that anybody should be able to make a direct relative comparison of their setup to those speeds in the center.  

The readings didn’t change much until I actually got out of the shadow of the fan—mostly to the passenger’s side.  Out toward those edges and the upper and lower corners the speed would start to drop significantly.  The stock shroud is pretty decent for a factory setup, but it’s too shallow and off-centered to be ideal.  I didn’t attempt to measure every single spot on the radiator and mathematically come up with the exact total airflow as that would have taken months.  But measuring many spots I came up with a guesstimate that the average speed would be around 75% of the max speed in the center.  That may not be exact to the last few percentage points but I think it’s a decent ballpark number.
The Durales do a much better job of having a large “sweet spot” as it’s basically the entire radiator.  They do an amazing job of pulling air through the whole thing evenly.  Even at the very corner farthest from either fan, the air is only moving a couple MPH slower than at the center.  I estimated its average as about 90% of max speed in the center.
Here’s a chart of the max speeds, incase anybody doesn’t like my estimated averages above:

With that anybody should be able to make a direct relative comparison of their setup to those speeds in the center.  

Here’s the chart with the estimated averages taken into account to give a more realistic picture of cooling potential at low speeds.
Keep in mind if one has electric fans with a shroud that doesn’t cover the entire radiator, that should be taken into account on this chart—estimate the average speed in the area of the shroud like I did above and then multiply that by the percentage of the radiator covered.  

---------

For example if an electric fan setup gave the same speeds as the Durales above but the shroud only covered 70% of the radiator, you’d see 9.1 MPH average in the chart above—basically providing roughly the same cooling potential as the Durales on low speed.

From this chart one can get a pretty good idea of the comparative performance of the fans in various conditions.  The first thing that jumps out is just how powerful the stock fan is and how much air it can move when fully engaged.  Of course the stock programming doesn’t turn it on to 100% until 246 degrees which is about a half step from complete meltdown—I don’t think I’ve ever let mine get that hot.  That may lead one to say if the stock fan is never commanded to run at 100% over the entire life of the vehicle, how much air it can move at that setting is moot.  From a practical standpoint one could certainly make that case, of course knowing you have the capability in reserve if you really need it is worth something.

As expected from a powerful set of electric fans, they can move a bunch more air than stock at low RPM.  For city-type stop and go or light offroad driving in extreme heat they’re much better than stock--moving nearly 3 times as much air at idle should make for incredible A/C performance.  And as you can see, as long as the temp stays at or below 230 (where the stock fan turns on to 25%) the Durale’s are significantly better across the board in all conditions.  

230 is where things start to look scary on the stock temp gauge (at least the one on my rig), with the needle touching the big mark most of the way to the red so that’s usually about when I back off the throttle.  I think I may have let it exceed that about twice in the 10 years I’ve owned it.  So for the most part my stock fan never ran more than 25% so even with the stock radiator I shouldn’t see a downgrade in performance in any condition.

But as mentioned at the beginning, stock performance is not adequate for all conditions.  For somebody who wants to stick with the stock radiator and does a lot of low speed towing up hills, etc, the stock fan can do a much better job.  I’d suggest for such an application not only staying with the stock fan but having it programmed so that it comes on at useful temps.  Once the stock fan is running at 50% and over 3K RPM, it starts to pull away from the Durales (or any electric fans I can think of) and can move a ton more air above that.  If you program that to happen at lower temps so you don’t need to heat it up to 235 degrees to make it happen (when the stock programming turns the fan to 50%) it will easily cool better for long high RPM pulls up hills at slow speed.

However, if you really need the stock fan running between 50% and 100% to keep this little engine cool, you’d really be much better off with a larger radiator.  

