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ABSTRACT

This study was carried out to investigate the effect of design parameters on the volume
flow-rate and the noise level and to finally find the optimal design variables. Eighteen cross-flow
fans were designed by the method of orthogonal array, and the flow-rate and the noise level
were measured. These data were analyzed by the neural network system. The effects of eight
design variables(scroll exit angle, scroll arc length et al) on the fan performance and the noise
level were valuated and discussed. This experiment shows that the design solutions suggested by
neural network system may increase its volume flow-rate and reduce noise simultaneously.
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Fig. 1 Schematic diagram of the cross flow fan
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Table 1 Design Parameters and their levels
Parameter | Design Variable and its unit Level
A outer blade angle [deg] 2
B radius of the scroll [mm] 3
C scroll exit angle [deg] 3
D scroll offset length [mm] 3
E scroll exit length [mm] 3
F stahilzer angle [deg] 3
G diffuer angle [deg] 3
H heat exchanger shape [-] 3
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Fig. 2 The structure of 2 hidden layer neural network

MN7AWe Fig. 20 JERE wpe} o]
shte] ¥ Z(input layer)¥® 3
(output layer), 28|31 Edsux st
Hele] wel 2495 (hidden layer)—o—
Z+7ve] Z(layer)dl= vlE] ZAY
#oj %‘04 Ol‘:} L ﬁ?"ﬂHL

-
T

9\1;
method)&
A3l

3 A=

LSRR (momentum)s
o wel EuEs Fh 5L



S AT ,
B d7dAE 49 doHE 34 dHez
Aga] dEe 48 A £AE 18707 =3,
AP FAY FE A4 AR F2A 8°l
g &, 452 53 QojAE 2AdE 849
73] BAR FMde] otk o] F4E TA
37 QA FoiAE 2L o B U HY
g9 9 18719 A(EE H)we Agde
Aol 2Bz $E7t TAT 49 mye
AU 943 Aol uAs IAL 18719
ARTS A3 AgHor & HAFe & A
frElstte gnjolth BhA] Zad o] §
be Ae A7s|zge 7zt ZOH
Az ddsle 9472 FEE, &
F7H71a edze] ¥ Trw
Ae F52 AN YA
Mok & nA7t Frbehe
#2939 $9 %7};4 ¥
FA @& @ure "
—:zrxw

"E“T'ﬂ

¥
i

(o
L:‘r 4
ooy,
[0 olt
““ N

4 o

M

N
N
=
L
°
e 3

1 " oy

q ol

)
o

wr

o [ W 1% Hy T dif
4» o o alt oy o g

3

F7he
e Aold ol
FUsitL s
of Ael7t g B9, %
AU A 25
£ Az 5E & 9

to
_:lwm

Mo

ON
Lo

fo '+
e
ol)lr

if&

Lo &
o8 o
tio (M

NSRRI

aly
401.
2 b
<]
o E e
b
B o

i

nllo
L)
O F.&
[o riu
fru
-ﬁﬁiﬂm%¥4

—

MEF%E

é)’.\ﬁ. rlr
-4

e o
i

ofj

=2

>

Y,
2
N
S
o 3
2
=

>

Y

R

o L
o T g
¥ . H

ol o
oft
ol
-
yiy
0,
2
rlr

. Al F23 98S
ZollA e wHe -r]' Hale A
F29 A dA3F, 9o
T A%t HeE A 479
/‘1§ e F8 47%8 Xﬂ"];}i %1‘:}?:
5, 449 75 B ofs
7} /\13 X shFd A7t A
A2 JAFE F glon Jog A7 Bed
g3 Arde 2oy M2 2e BE BdYX

Mt i

off & ¢
pac
2
X

44

£ A%, ANY 23E BFYT Aoz BT
o ol 71E Ave] U olHw YHoz
g8 23 B Ao AN, kA ol
eyzg e 4o e A7d 39 AZ o
= AEsleln Azed, ANE A9 238 %
3§ a50] AN Age Aol Had 2 9

e 7AE QA AL ZolE Ho|x] gor}
Aad Ax 79E e dAd diMdE o
7+e] ANAE Holx AR AHY £ Yk
ol 7 el 289 HAES FHstA
£33 2¥4 5& 2T AARER 44 ¢L
2 & 4 gk g 150 #e 4F o]
HE FdME A2 Arde 237 A=z e
AQo= AANE 2R B T WX
T4 @ Aolth. &YZA wHY FE 2
3 747k A5 AESHE AL uE o o
‘ﬁﬁi Asef did elFAdH LS Add
»1 g ZoFErh
°q:rL°ﬂ"1“ t}&-9] Table 29 Zo] HI7}A)

A%(case A~D)l Tjsl eHFANe Fdel
FE WHAAN  ZAze APl AN
BAAYe HMEFoZA ANH A A

& AEsqn

Tabie 2 Number of hidden layers

A B C D
1 Hidden Layer 4 | 4 5 5
2™ Hidden Layer 3 4 3 4

4. FE €1 1

Table 3% 4= £4313% 20M9 7o ¢
7} Zz g2 ) 7N A 3 Zn(case A~
Ve olg3te] Hu FHE APE F g
: ]Z‘E]‘: AR #A A25E AEE Ao
d&=E dAtE A Aotk I TF A

A A ANE HA e A Fo 2l
golA AAZAE Astas A A9 47

SHIAME H1A, H1S, 1998



tr 4
%
oxl
5
N,
K1
ol
v
I

=
ALY
2
)
i
N
N o
M
rr
Sh
ol
ofN
Fo
=
i
2
[-'0
>

dE= &8t dX
Bl gto] A el ¢
Aol 7198k Ao

2t ol

do it
o
fr
i
0
o 2
lo
o,

eI B D A u A

o b
o2
_[\I

P
o
B
By
oA
il
{12

o
pac
2
2
L —H
IS
s
lo,
oY,
:{o

2
>,

o

lo o
)
2
9
o
_|L
N
&2
s
2 e

E«,_‘ﬂoﬁmi
gt
ol
s
ro:rjrﬂm
bl A
""iﬂm-ho
2
r
©
e
ol
ok
id
Jl
o
mr{m
oo

O & 18 2L

o> e
o
fu
)
(it
it
&
it
f
re
0,
v
>
=)
:(|)|=L

ul
0
o g ™o

&%
w2} 7M1 B4
oA &&8 Bl ol MR A
2 Ak oidH, 1 99 te Ase F
A ge dAlshs A% TS 7RI B4

L
o Aagste olE F &S weta ok

7

o of 2
3 rir
~ O{ﬂ
n o
id
7Y

g S
jg; B
o -

w2
B
gl';
rg

pv
o
rir
T
ey
M
ol

Table 3 Recommended design variables for maximum
flow rate by neural network

Case Case A|Case B|Case C|Case D
Flow rate
(CMM) 7237 | 7240 | 7268 | 7.260

Parameter A 25 25 25 25
Parameter B 86 86 86 &
Parameter C 30 30 30 30

Parameter D 0 0 0 0

Parameter E 0 0 0 0
Parameter F 575 | 500 | 600 | 600
Parameter G 10 10 10 10
4-5-5 4-5-5 | 455

Parameter H
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Table 4 Recommended design variables for minimul
noise level by neural hetwork

Case Case A |Case B | Case C|Case D
Flow rate
(dBA) 42441 | 42547 | 42427 | 42552
Parameter A 21 21 21 21

Parameter B 76 76 76 6
Parameter C 30 30 30 30

Parameter D 0 0 0 0
Parameter E 0 75 0 75
Parameter F | 60.0 60.0 60.0 60.0
Parameter G| 10 10 10 10
Parameter H} 3-6-5 | 365 | 365 | 3-6-5
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Fig. 3 Contour plot of the flow-rate [CMM]; factor A:

250, factor D: Omm, factor E: Omm, factor F
60 o, factor G- 10 o, factor H: 4-5-5 type
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210, factor B: 76mm, factor C: 30 o, factor F:
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R &5 WA

giEo) o)F AT HFF T 9%
S A¥EE AL Fosith 238 =4 Ao
T 2 B39 e 2 Aost 0o AMeSE 9
e £23E WASE BT 43 AASE 9
osie, &1 7;_101 T3 0] TS E AAR
E79 Hol7F 71 A& Yusla Qi) Fig. 59}
Fig. 6& él’fqi‘ﬁ 7 9 BF] O3 é:rl
o7} A defjo] 238 WAL HAA gE

T

b
(L)

[\]O

FHOIAME WA, M1, 1998



F4(diffusing)°] doiut

5
S AAskE ol F¥S Helk HAMY
5

R g 5 gl o Foolde wE E
Fe SRR AR Aagste Ad 4A
kel A3 & 0°] 744 Adsich

Diffusing angle [deg.]

0 !
50 55 60

Stabilizer installation angle [deg.]
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