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Everyday Arrow
Optimization Study

What 1,008 modeled bow setups reveal about practical hunting-arrow speed,
mass, momentum, and trajectory

The model did not find one magic arrow speed. It found a
bow-specific performance zone shaped by the hunter's
acceptable speed and trajectory limits.
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July 2026 | ArcheryHunting.com



THE EVERYDAY BOW HUNTER

Executive Summary

Bottom line: 240-250 fps can be an excellent close-range hunting speed, but the study
does not support it as a universal optimum. Across typical modern setups, 77.9% of
Formula targets landed between 245 and 280 fps.

The study began with a specific question: does the Everyday Arrow System naturally identify arrows in the
240-250 fps range because that speed produces the best combined kinetic energy and momentum?

The answer is partly yes, but the mechanism is different. Kinetic energy and momentum generally keep
rising as arrow weight increases beyond the Formula target. The practical balance appears when the hunter
places a minimum acceptable limit on speed, time of flight, and trajectory.

1,008 240 260.4 fps 77.9%

total setups typical-modern setups median typical target between 245-280 fps

The practical lesson

A well-designed hunting arrow can move toward more mass and momentum until speed and trajectory reach the
lowest level that still fits the hunter's normal distance. For many ordinary whitetail setups, that lower boundary
can reasonably fall near 240-250 fps. For other bows and hunting conditions, the balanced solution will be
faster.

Research question

Does the Everyday Arrow Formula create a measurable performance ridge near 240-250 fps, and can that
result be explained without inventing an arbitrary combined score?
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Method

This is a theoretical simulation using the published Everyday Arrow speed model, kinetic-energy equation,
momentum equation, and Formula-target logic. It is designed to find patterns and tradeoffs, not to replace
physical testing.

340 fps IBO, 62 Ib actual draw weight, 27.5-inch draw length, 15 grains on the string, and

Representative bow .
P a 40-yard normal distance.

Arrow range Finished arrows from 350 through 650 grains.

1,008 combinations across 300-350 fps IBO, 45-80 Ib draw weights, 25-31-inch draw

Full simulation i
lengths, and 25-, 35-, and 45-yard normal distances.

Typical-modern subset 240 setups using 320-350 IBO, 55-75 Ib, and 27-30-inch draw lengths.

Why the model does not use a made-up score

A single 0-100 score would require subjective weights for speed, kinetic energy, momentum, trajectory, noise,
and penetration. Instead, the model asks a cleaner question: for a stated minimum launch-speed requirement,
what is the heaviest arrow the bow can launch while remaining above that requirement?

Equations and implementation

» Speed: published Everyday Arrow speed estimate with draw-length, draw-weight, arrow-weight,
string-weight, and efficiency adjustments.

* Kinetic energy: (arrow grains x fps squared) / 450,240.
« Momentum: (arrow grains x fps) / 225,218.

* Trajectory proxy: time of flight and gravity drop in a vacuum, used only to show why slower arrows increase
trajectory sensitivity.

Important: The trajectory proxy is not a sight-tape solver. Actual speed and flight must be verified with a chronograph, proper
tune, and broadhead testing.
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Representative Bow Results

Representative Bow: KE and Momentum Rise as Arrow Weight Increases
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Figure 1. Kinetic energy and momentum continue rising through most of the modeled hunting-weight range.

The representative bow's Formula target is 490 grains. At that weight, the model estimates approximately 250.0
fps, 68.0 ft-Ib of kinetic energy, and 0.544 slug-ft/s of momentum.

Minimum speed | Heaviest arrow

(fps) (9r)
260 440
250 490
245 510
240 540

Estimated speed KE

(fps) (ft-Ib)
260.8 66.5
250.0 68.0
246.3 68.7
240.6 69.5

Momentum
(slug-ft/s)

0.510

0.544

0.558

0.577

Time to 40 yd
(sec)

0.460
0.480
0.487

0.499

When the minimum acceptable speed is lowered, the model selects a heavier arrow. That arrow carries more
momentum and, within this range, slightly more kinetic energy. The apparent sweet spot therefore depends on
the speed and trajectory boundary chosen by the hunter.
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Speed, Trajectory, and the Distribution

Speed Cost of Added Arrow Mass

280
—— Estimated speed
240-250 fps band
270 - —-=- Formula target: 490 gr
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Figure 2. Added mass increases time of flight and trajectory cost even while kinetic energy and momentum improve.

Formula-Target Speeds Across Typical Modern Hunting Setups
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Figure 3. Formula targets do not collapse into one universal speed.

Across the 240 typical-modern modeled setups, the median estimated speed at the Formula target was 260.4
fps. The middle of the distribution is broader than 240-250 fps, and 77.9% of these targets landed in the
published 245-280 fps performance zone.
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What the Model Establishes

» Kinetic energy and momentum should not be combined casually. They are related outputs of the same
mass-and-speed system, and both reward heavier arrows through much of the normal hunting range.

» A 240-250 fps result becomes meaningful only after trajectory or time of flight is treated as a constraint.

* For a close-range hunter, accepting a lower minimum speed permits a heavier arrow with greater momentum.
A hunter who regularly shoots farther needs a higher minimum speed, which shifts the solution lighter.

» The Everyday Arrow Formula target is best understood as a planning center inside a useful range. It is not
evidence that one exact speed, weight, kinetic-energy value, or momentum value is universally best.

Implication for the Arrow Build Planner

The ultimate planner should not maximize kinetic energy or momentum and should not force every user toward
245 fps. It should solve a constrained design problem. The user provides the bow, normal distance, desired
weight or FOC, broadhead choice, and minimum-speed preference. The planner then identifies the spine, shatft,
and component combinations that meet those goals.

The recommendation engine should favor the heaviest practical build that still satisfies the hunter's trajectory

requirement, dynamic-spine requirement, component compatibility, manufacturer minimum weight, and tuning
margin.

Desired build - required dynamic spine - compatible shafts — compatible
components - predicted finished build - test-arrow verification
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What Remains Unproven

This is a theoretical modeling study. It does not establish that a 245 fps arrow penetrates an animal better than
every 260 fps alternative. It also does not model bow noise, vibration, broadhead steering, shaft recovery,
structural integrity, or tuning forgiveness.

Recommended empirical validation

The next phase should use one bow and six finished-arrow weights spanning the Formula range and nearby
extremes. Repeat the protocol on bows representing short, average, and long draw lengths.

» Record ten chronograph shots for each finished weight.

» Measure sound level from a fixed position.

* Track point-of-impact separation from 20 through 50 yards.

» Compare broadhead groups, paper tune, and bare-shaft tune.

* Run controlled penetration tests and record component failures.

The goal is not to prove the Formula right. It is to identify where measurable gains flatten and practical costs
begin to rise.

Final conclusion

The Everyday Arrow System appears to identify a constraint-driven performance zone.
Hunters can move toward more mass and momentum until speed and trajectory reach
the lowest level appropriate for their normal distance. For many ordinary whitetail
setups, that boundary can fall near 240-250 fps. For other bows and hunting
conditions, the better solution will be faster.
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Sources and Model Basis

* Everyday Arrow Weight Formula:
https://archeryhunting.com/the-everyday-arrow-weight-formula-a-fast-track-to-the-right-hunting-arrow/

e Arrow Performance Calculator and published equations: https://archeryhunting.com/arrow-kinetic-energy-calculator/
* Everyday Arrow System: https://archeryhunting.com/arrow-system/

e Published companion article: https://archeryhunting.com/best-arrow-speed-for-hunting/

How to use the companion workbook

The workbook contains the summary results, representative build, full 1,008-row simulation grid, and
implementation notes used in this report. It is provided for personal study and review. The cells are protected to
prevent accidental edits; the research values remain visible.

About the author

Mike Manley is the founder of The Everyday Bow Hunter. He builds and tunes his own arrows, hunts the
mountains of Pennsylvania, and uses field experience, practical testing, and transparent calculations to help
bowhunters build complete systems around the way they actually hunt.

Research-use note: This study is a planning analysis, not a controlled penetration experiment. Always follow bow and arrow
manufacturer minimum-weight guidance, select a safe dynamic spine, tune the bow, and verify broadhead flight before
hunting.
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