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Figure 2 — Inlet geometry decides the inlet loss (section view, schematic)

B. Square-edge re-entrant inlet
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Stream stays attached — no vena contracta. Jet contracts, then re-expands: momentum dumped

into turbulence. Sharp lip = worst case.
at10.7.m/s / YepV* = 68.4 Pa (AS910A) K=09—=616Pa ule: keep 2 % impeller @ between the ring
plane and any wall (2 x 910 mm = 455 mm).

Coefficients are referenced to the inlet approach velocity head %2pV2. Typical published values; confirm by site measurement or CFD.
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Figure 3 — Inlet swirl: direction decides the sign, efficiency falls either way

Efficiency falls in both cases. But efficiency still falls.

Pre-rotation removes the work the impeller The extra head is bought with extra input Use vanes whenever a coil, louvre or plenum

was meant to add to the air. power — never a free upgrade. feeds the fan face at an angle.

Schematic: impeller disc viewed from the inlet side; swirl arrows show rotation direction only.
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Figure 1 — Same fan, three P-Q curves (schematic, AS910A class)
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Free inlet, free outlet
= Guard grille, 270% free area

Guard + downstream obstruction

gap widens towards rated flow

(0]
0] 5 15

Airflow (thousand m3h)

Schematic only: the shape of the degradation depends on the actual blockage geometry. Curve endpoints are catalogue values.
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Figure 4 — The blockage-loss method and how to size the guard free area

1 Free areaA _free=o0x A face=oxmD?/4

2 Velocity through the free area

3 Blockage pressure loss
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A _face =1 x 0.152/4 = 0.01767 m?
A_free = 0.20 x 0.01767 = 0.003534 m?
Q =50 CFM = 0.0235 m®/s

K_se

K_se = 2.1 (published value at 20% free area)

= 56 Pa — on an AS910A that is 19% of the
entire 300 Pa static-pressure budget.

50
Free area (% of fan face)

Shape is schematic. K_se rises as free area falls, so it must be read at your actual grille free area — from the grille maker,

a bench test, or CFD. Never carry one value across two different free areas.
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10 Pa 3.3%
30 Pa 10%
56 Pa 18.7%
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