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A Study on the Operational Characteristic with
the Scale Effect of the Cross-Flow Fan
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ABSTRACT

One of noticeable features in the cross flow fan is that a working fluid passes through impeller
blade twice without distinction between the inlet and exit angles. Also, it does produce higher
circumferential velocity than other types of blade at the same flow rate in accordance with the
application of the forward curved shape. However, a design theory for the cross—flow fan has not
yet been formed owing to an eccentric vortex, which is the remarkable characteristics, occurred in a
cross—flow fan. Furthermore, the eccentric vortex, which is difficult to control the size and position,
is the important cause of performance decrease. In this study, experiments are carried out to
estimate the similarity of the cross—flow fan with various scales and rotational velocity changes.
Pressure coefficients to flow coefficients with various scales of the cross—flow fan are plotted to
the application of the general similarity law of the turbomachinery in the cross—flow fan with
Archimedes spiral, which is the important factor having an effect on it,
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Fig. 1 Schematic of a cross—flow fan
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Table 1 Design parameters of the modeled impeller and
operating conditions.

71 mm, 82 mm, 95 mn, 100 mm, 109 mm

Impeller diameter

Diameter ratio 0.70
Blade angles B1=900, B2=3250
Blade profile circular arc

Number of blades | 35 (uneven pitch)

Chord length 12.2 mo, 14.4 wn, 16.2 mm, 17.1 mm, 18.4 mn
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Fig. 2 Schematic of the experimental apparatus.

FHIIHK L MR, H3E, 2005



] e 2H5l T Fojuh. A AEFAS
T87] A= o] A5 ddeh= ol
X9 -] Agsit) o)F Y BE $E7E ol%
ato] A F9le) oS A

RN Y3 BAEE A2 AR ARl
HX3t oA (settling chamber) 8] FLEL E3)
micromanometer (FCO510, +0.25%)% Al&-&
o S FAsgion, fEFe e F3e) A
A xZ A5 ALAE I F AL AHS
3t Aakslnt (B8 £2.83%).

O
=2

A YsAPA wFe BT APt A

FHo| HEE Ag TEE tE 30% oA sty
*plfé% et 3 AsAEAA 549 =2 A

< Table 29} #rh 9€g= F 4.592F o]F
°1X1 gowH, ojrtejr] AFA TAF-9 AMRE
MR ARega, cHpdelo)ld e Aol ¢4
3 dyow xﬂﬂ }Oﬂt} 71Ee) FAHE Aoy

GojE9 AR ANFS 17 /|F0R 3 F 5711
A4 (scale) o Wt D‘J%i?—% 790 rpm, 895 rpm,
l,OOOrpm 1,105 rpm, 1,210rpmo.2 WAHEA
A A A S oldiste] A43L At B
ﬁ]O]Ei—E F3A4H (quasi—steady  state) ol

FoF B dolyY FA43E =

QA {47)
e 7—*‘.%7}—3“14 ARt T2
k. ek, RN AFad
T WA sl AARIAL
F1g Zolo) dig AR
FEEgomZ 2o Ant

Table 2 Specifications of five nozzles in fan-tester

] Flow rate [CMM]
Nozzle No. |Diameter [mml — -
minimum maximum

1 16 0.23 042
2 21 0.40 0.72
3 27 0.6 115
4 35 1.15 2.00
5 45 1.80 3.20
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Table 3 Reynolds numbers with scale and rpm changes in the

cross—flow fan
PN o210 | 1105 | 1000 | 8% | 700
scale
1.15 8,470 7735 7,000 6,264 5529
1.06 1257 6,620 6,000 5,363 4739
1.00 6,475 5913 5,350 4,789 4,227
0.86 4840 4420 4,000 3,580 3,160
0.74 3,630 3,315 3,000 2,670 2,370
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Fig. 3 Pressure coefficients in the cross—flow fan similar to
Reynolds numbers.
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