FAN LAWS

1. Effect of Blower Speed on Flow, Pressure and Power
Consumption

HE

h.

Flow vs Speed: The flow rate (V) changes in direct
ratio to the speed (S)
Voo S
V), S
Example: A blower operating at 1750 rpm (5,) deliv-
ers 1000 cfm (V). How many cfm (V,) will it deliver
il speed is increased w 3500 rpm (S2)7
V.=V, xS = 1000 x 3320 — 2000 cfm

SI 1750

Pressure vs. Speed: The pressure (P) changes as the
square of the speed ratio (S)

Py _(5:)?

5 (5

Example: A blower operaing at 1750 rpm (5,) develops
I psig (P)) pressure. If speed is doubled o 3500
rpm (5;), what is the new pressure (P2)7

1§42 350042
P:=Pi ([E') =1 X[m}

= 1x(2F =1x4=4psig

. Horsepower vs. Speed: The horsepower (HP) con-

sumed changes as the cube of the speed ratio (5)

HPF, '§,

Example: A blower operating at 1750 rpm (§)) requires

a 5 hp (HP;) motor. How many horsepower (HP:) will

be required w handle a speed increase to 3500 rpm (52)7
Sy . /350043

HP:= HP: (5 ) = 5x (1750

5,
=5x (2 =5x8=40hp

HP, _(Sc}-‘

Laws la., Ib and lc are known as the 1-2-3 rule of centrifu-
zal blowers. Volume increases in direct ratio, pressure as the
square, and horsepower as the cube, of the speed ratio.

2. Effect of Air Density on Flow, Pressure, and Power
Consumption.
a. Yolume Flow vs. Density

Volume flow (cfim) remains constant regardless of density.

. Weight Flow vs. Density: Weight flow (W) changes

in dircet ratio to the density (D) or specific gravity (G)

W, D G
W, DG

Example: A blower delivers 1500 Th/hr (20,000 cu fuhr)
(W) of air at standard conditions (density D = 0.075
Ib/eu fi). What will be the weight flow delivered if the air
temperature 1s 250°F?

From page 21, air density (D ) at 250°F 15 .056 Ibfcu fi.

W, =W, xL2 = 1500 x 20 — 1120 hhr.
Di 075

. Pressure va Density: Pressure (P) changes in direct

proportion to density (D) or specific gravity (G).
P_D_G

P D G

Example: Al sca level condinons (G = 1.0). a blower
develops 28" w.c. pressure (P). What pressure (P) will it
develop at 4000 ft. aluwde?

From page 20, air gravity (G o) at 4000 {tis 0.86.

Pr=Pix 82 = 28 x86 — 24 1" we
G 1.0

. Horsepower vs. Density: Horsepower (HP) consumed

changes in direct proportion to density (D) or specific
aravity (G).

HE, _D: . G
HP, D, G

Example: A standard air () blower requires a 10 hp
(HP;) motor. What horsepower (HP1) is required if” this
blower 1s o handle a gas of (1.5 specific gravity (G1)?
The gravity of standard air is 1.0, so

HP: = HP x &2 = lﬂ'x[f—“:) ~5hp
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