
Northline Calculators

FIELD GUIDE

Voltage Drop and Wire Sizing Quick Reference
A practical field guide for low-voltage cable runs, voltage drop, line resistance, and quick

sizing checks, designed for installation and bench planning rather than classroom-only use.

QUICK OVERVIEW

Category: electrical electronics

Includes 1 related guide page.

Links back to 2 calculator tools.

FORMULA HIGHLIGHTS

Wire resistance

R = rho x L / A

Voltage drop

Vdrop = I x R

Power loss

Ploss = I^2 x R

WHAT THIS PACK COVERS

Use this pack when the cable itself affects performance and you need a concise reminder of how

current, run length, conductor size, and loss fit together.

CORE RELATIONSHIPS

- Vdrop = I x Rline

- Rline = rho x L / A

- Ploss = I^2 x Rline

- Use the full current path, not only the one-way distance.

QUICK DESIGN FLOW

- Calculate or estimate line resistance.

- Find the voltage drop at the operating current.

- Convert the drop into a percentage of supply.

- Decide whether the load still has comfortable headroom.

WORKED EXAMPLE PROMPT

An 8 A load on a line resistance of 0.15 ohms drops 1.2 V and wastes 9.6 W in the cable. That single

check often explains dim lighting, weak motors, or unstable low-voltage electronics.
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COMMON MISTAKES

- Ignoring the return conductor.

- Treating the source voltage as though it is still present at the load.

- Ignoring connector or fuse-holder resistance in a marginal system.

- Using a line-resistance estimate at room temperature as though it is the final operating condition.

BEST OFFLINE USE

Keep this pack for vehicle wiring, battery systems, LED runs, and other low-voltage projects where a

quick cable-loss sanity check saves time and rework.
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