Building the Electric Engine.  Achieving You Maximal Aerobic Fitness

There are many ways to determine your aerobic training zone from a wide variety of methods. I’m going to explain some of the more popular ways of determining your optimal aerobic training zones and give an example for each.

The aerobic training zone is the optimal zone for aerobic development and building the billions of mitochondria, capillaries, and fat burning enzymes to allow for optimal utilization of fat as fuel.  This occurs mostly at the muscular level, not in the heart or lungs. Remember each molecule of fat burned produces 460 ATP (energy units) vs. only 36 ATP per molecule of glucose.  For most runners this is around 70% - 80% effort….but what does that really mean in numbers. This would be high-Zone 2 according to the zones that Joe Friel uses in Total Heart Rate Training. 
In training one might even train at a little lower heart rate just to give some room for cardiac drift (when the heart rates rises at the end of a workout due to fatigue). In order to compare these formulas fairly, I will use my own numbers as a 42 yo runner, running about 50-60 miles a week, no real speed work, and currently able to run a 2:35 marathon.
Vital Stats:
Age - 42
Max Heart Rate - 190  
Resting Heart Rate - 40
Lactate Threshold: 178 (determined by 30 min hard temp run described by Friel)
Key Terms:
HR = Heart Rate
MHR = Maximum Heart Rate
RHR = Resting Heart Rate
HRR = Heart Rate Reserve or number of beats between your RHR (resting heart rate) and your MHR (maximum heart rate)
BPM = (Beats Per Minute)

Age-Adjusted Method
The most commonly known way to determine your training zones. We have all seen this one:  This is wrong half the time, but can be a safe start point for a new runner.
220-age = MHR (maximum heart rate)
220-42= 178. 178 x .70 (70% of max) = 125
220-42= 178. 178 x .80 (80% of max) = 142
In this example my Zone 2 aerobic training zones would be from 125-142 BPM.

Karvonen Formula
Another widely accepted method to determine your training zones. It’s a little more complicated:

The formula is: ((MHR- RHR) x �% intensity)� + RHR = Training Zone

190 (my max) - 40 (my RHR) = 150
150 x .70 (70% of max) + 40 (RHR) = 145
190 (my max) - 40 (my RHR) = 150
150 x .80 (80% of max) + 40 (RHR) = 160
In this example my Zone 2 aerobic training zones would be from 145-160 BPM

MAF Method
This is the method developed by Phil Maffetone. This formula determines your maximum aerobic zone. Athletes such as Mark Allen and Mike Pigg have successfully used this method for base building. This is what I call high end Zone 2.

Take 180 - Age

We need to adjust this number based on your current level of fitness. Make the following correction as it applies to you:

� If you do no working out subtract another 10 beats
� If you workout 1-2 times a week subtract 5 beats
� If you workout 3-4 times a week leave the number as it is.
� If you workout 5 or more times as week and have done so for a year or more, then add an additional 5 beats to that number.

If you are about 60 years old or older OR if you are about 20 years old or younger, add an additional 5 beats to the corrected number you now have.

From these adjustments I calculate the following:

180-42= 138
Adjustments: I work out 5 or more times per week so I will add 5 beats to that number.

Using this method, I end up with a maximum aerobic zone of 143
Freil Method (based on Lactate Threshold)
Using the protocol in the Triathlete’s Training Bible and from my own personal LT tests, I calculated my run Lactate Threshold to be 178. From here I can calculate my Zone 2 ranges. Friel uses the range of 85-90% of LT vs. any MHR formula.

178 x .85 (85 % of LT) = 151
178 x .90 (90 % of LT) = 160
To compare all the tests here is a chart:
	Method
 
	Low-end Aerobic Training Zone (Low Zone 2 according to Friel)
	High-end Aerobic Training Zone (High Zone 2 according to Friel)

	Age-Adjusted Method
	125
	142

	Karvonen Formula
	145
	160

	MAF Method
	n/a
	143

	Based on LT by Friel
	151
	160


As you can see, there is some disparity in these methods. Some methods are closer then others and depending on your age, some of these flat out won’t work for you. The age – adjusted is wrong half the time, esp in older more fit runners. I’d use either the Friel Method or the Karvoren Method if you are a healthy runner. Finding your maximum heart rate is not a lot of fun.  The sustained tempo run to determine the estimated LT takes a good baseline fitness and sense of pace and effort to do this correctly (see www.trainingbible.com under “free resources” then “30 minute test”.  The Maffetone method is a great safe start point for a beginner.  My advice is to use the same method all the time, as consistency is your best measuring tool.
To measure your progress do a simple and pain free 3-5 mile MAF (Maximal Aerobic Function Test).  Described here http://www.rrca.org/resources/articles/slowdown.html
· Pick an accurate 4 mile route, preferably flat.

· See what your time is while staying in your Zone

· Do the majority, if not all, of your running in this zone for several weeks

· Repeat the test weekly, most often as part of a run, under as similar conditions as possible

· Work on form, relaxation, breathing, and rhythm to stay in the Zone while maintaining pace

· Remember heat and wind will cause HR to drift up, so do not expect great results under these conditions

·  When you are no longer improving after several months of primary aerobic based training you have built this engine fully!  You are faster than ever before at this comfortable effort.  You are ready now to top off the speed.
