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Natural flows and weather Boats Aircraft and spacecraft
@ Vol. 16/Photo Disc. © Vol. 5/Photo Disc. © Vol. 1/Photo Dise.

Power plants Human body
@ Vol. 57/Photo Disc. © Vol. 110/Photo Disc.
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Wind turbines Piping and plumbing systems Industrial applications
@ Vol. 17/Photo Disc. Photo by John M. Cimbala. Courtesy UMDE Engineering, Contracting,

and Trading. Used by permission.
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Contact area,

Shear stress

Solid y TR roe y Fluid
| \ ]‘ e
F - Deformed y T = E oC K
T=—Cu rubber h T - H
A = — l y A h
/ [ .
Shear >
strain, «
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region

For inviscid flows: ; & Inviscid flow
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Primary dimension SI unit

BG unit

Conversion factor

Mass {M} Kilogram (kg) Slug 1 slug = 14.5939 kg

Length {L} Meter (m) Foot (ft) 1 ft = 0.3048 m

Time {T} Second (s) Second (s) ls=1s

Temperature {0} Kelvin (K) Rankine (°R) 1 K= 18R
Secondary dimension SI unit BG unit Conversion factor

Area {L*} m? ft? 1 m? = 10.764 ft*

Volume {L*} m’ ft® I m® = 35315 ft°

Velocity {LT '} m/s ft/s 1 ft/s = 0.3048 m/s

Acceleration {LT %} m/s> ft/s® | f/s> = 0.3048 m/s

Pressure or stress {ML™'T 2} Pa = N/m? Ibf/ft? 1 Ibf/ft> = 47.88 Pa

Angular velocity {T '} s s s '=1s"

Energy, heat, work {ML*T 2%} J=N-m ft - 1bf 1 ft - Ibf = 1.3558 ]

Power {ML*T ) W = J/s ft - 1bf/s 1 ft - Ibf/s = 1.3558 W

Density {ML*} kg/m? slugs/ft® 1 slug/ft’ = 515.4 kg/m’

Viscosity {ML™'T") kg/(m - s) slugs/(ft - s) I slug/(ft - s) = 47.88 kg/(m - s)

Specific heat {L*T *0 '} m*/(s* - K) ft*/(s* - °R) 1 m*/(s* - K) = 5.980 ft*/(s* - °R)
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Accuracy, Precision, and Significant Digits

Engineers must be aware of three principals that govern the proper use
of numbers.

1. Accuracy error : Value of one reading minus the true value.
Closeness of the average reading to the true value. Generally
associated with repeatable, fixed errors.

2. Precision error : Value of one reading minus the average of
readings. Is a measure of the fineness of resolution and
repeatability of the instrument. Generally associated with random
errors.

3. Significant digits : Digits that are relevant and meaningful. When
performing calculations, the final result is only as precise as the
least precise parameter in the problem. When the number of
significant digits is unknown, the accepted standard is 3. Use 3 in
all homework and exams.
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