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Experimentl Study on the Pressure Distribution

in the Diffuser of Centrifugal Blowers (1st Report)

— Static Pressure Distribution —

Tadataka Morita, Professor
Masashi Okamura, Graduate student

Abstract

The investigation of pressure distribution in the diffuser of centrifugal
blowers is important as to the improvement of blower efficiency. The authors
have made an experiment on the 'parallel wall diffuser of rather low specific
speed blower and obtained following interesting results.

The radial static distribution in the diffuser is concentric for a certain
flow quantity, while by other flow quantities the distribution deform from con-
centric circle, having peculiar distribution fiqure for each flow quantities, and
these figures have close connection as to the position of the tangue of spiral
casing. From these results it is suggested that there is only one optimum flow
quantity for the diffuser. In the further study if we can make it clear the
relation between optimum flow quantity for impeller, spiral casing, and suction

nozzle, one can expect the actual way for improvement of blower efficiency.
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1: Inlet flow nozzle (6®) 2 : Blower !
suction (62) 3 : Blower 4 : Blower
discharge (6°) 5 . Connecting pipe

(65X 8%) 6 : Pipe line(88) 7 : Air
straightener 8 : Flow orifice

9 : Damper for flow control

10 : Ball bearing 11 : V-belt 12 :
12 : Electric motor (3.7KW) Ps,,,
Psos, Psai, Pszz, Psps @ U-Tube
manometer.
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2-1 Spesifications

Type

Total pressure increase

Suction capacity
Speed of rotation
Motor output
Total efficiency

Centrifugal type. Single suction, Single stage

Outlet diameter
Inlet diameter
Outlet width
Inlet width
QOutlet blade angle
Inlet blade angle
Number of blades

Inlet diameter
QOutlet diameter
Width

510 mmAq
19 m*/min
4620 r.pm
3.7 KW
B %
2-2 Impeller
360 mm¢
160 mmg
17 mm
34 mm
45°
30°
14
2-3 Diffuser
370 mm¢
610 mm¢
19 mm

Table 1. Spesifications and main dimensions of the blower
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Fig.2, Performance cuvve (standard air.)
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Fig.3. Positions and notations of static pressure-holes
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Static pressure Ps (mmAq)

Static pressure Ps (mmAq)
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M18, 121,
18 16—
— 12 .15
11 4
400 =8 110
Qo=0 m*/min
A=0 Br= 0 %
300 Ps;. = 467mmAq N=4740r.p.m
Py, =1.033ata  %=120 kg/m*
0 n/2 r 3x/2 27 5n/2 Ir
Circumferential angle @ (rad)
(a)
600

500

Mi8, 21, 22

400

300

12
10
|
Qo=0 m*/min P,,,/ Psy=1.046
A=0 77=0 %
Ps22 =476 mmAq N=4740r.p.m
Py=1033ata %=1.20kg/m?
7f2 T 3x/2 2r 5x/2 3

Circumferential angle ¢ (rad)

(b)

Fig. 4. Circumferential static pressure distribution around the impeller outlet.

diffuser and spiral casing for various flow quantities.



34 13 (44.3) BOREBOF7 1 —HFRIC B BEDSHIZRT 3 EBRMFE (5—8)
600
g ”
g 2-T.MIS
a° 500
&
2
o —
& 400
R
‘5 -
C}-)' Qo= 3. 6 ms/mln P322/ Pso = 1. 056"
A=10.24 717=38 %
300 Pyse = 541 mmAq N= 4706 r. p. m
Po=1.033ata % =1.20 kg/m®
0 w2 T 37/2 2r 5n/2 Ix
Circumferential angle @ (rad)
()
600
P 22
o 21
T : 18 = M18
o 500 —
P | // 12
% — N\ I T
8. 400 =T =10
L l 8
= L
A Qo=7.9m*/min P,/ Ps,=1.056
300 A=10.526 7r=59 %
Ps;2 =573 mmAq N=4670r.p. m
Pw=1.033ata 7 =1.20 kg/m*
0 n/2 L 3n/2 2x 5x/2 3r

Circumferential angle ¢ (rad)

(d)



HELE, ARNEE  EBOCEITESHRESR (65) 35

600
£ 22 —
r —21
= 500 G J1 M
as T 14 315
o FER
2 i:__ﬁ
b 11
£ 400 T
2 e 8
;‘i; Qo= 15 m° /mil’l Pszz/Pso =1.053
A=1,0 217=73%
300 Pezs =547 mmAq N=4640r. p. m
Py, =1.033ata 7,=1.20 kg/m?
0 x/2 r 3n/2 2r 5n/2 3r
Circumferential angle @ (rad)
(e)
Qo= 19. 2 m3/min Pszz/ Pso =1. 048
600}— A=128 =T5%

Static pressure Ps (mmAq)

Ps22 =490 mmAq N=b‘4'620 r.p.m
Pe=1.033ata  7,=1.20 ke/m?

500t -
18—21
. Q15
S M
00 ) — e —— /1 > . 3 18
4
= e 11
0
! ~ 8
300
0 n/2 x 3x/2 2 5x/2 3r

Circumferential angle ¢ (rad)

()



36 13

(44.3)

BOEBBO T 7 2 —YRIZ B 3FEHFMIINT 5 L5095 (5—5R)

w
(=]
(=]

1/

Static pressure P; (mmAq)

200
-
100 Qo: 28. lms/min Pszz/Pso = 1. 034'
A=1.87, 71=67%
Ps22 =303 mmAq N=4595r.p.m
0 Py=1.033ata 7,=1.20kg/m®
0 T 3772 2r 5x/2 3
Circumferential angle @ (rad)
(g)
200
5 — <
E — (]
E [~ A 15
» 100 BN
o N\ A
o \ 17
g g Mo
O S S . AT 2
L
8 21
" B\
- 100 : \ - Qo= 37 ms/min PSZZ/ Pso = 1, 0-
A=2.47 mw=1%
Pez= 0 mmAq N=4580r.p.m
— 200 Py =1.033ata 7%, Al.20 kg/m
- M18
2 LS 3x/2 27 5x/2 3r

 Circumferential angle ¢ (rad)

(h)



Static pressure Ps (mmAq)

Static pressure Ps (mmAq)

HELE, AHEE ERREIRHHEEE (B65) 37

T T
O=D (x/4)
00
O A=F @n/a)
O=H (52/4)
v=1J (Tx/4)
500 N
-L.18f N18
400
Qo= 0 m®/min
A=0 77=0 %
Ps;2 = 467 mmAgq N=4740r.p. m
300 Po=1033ata %=1 20 ke/m®
S I N B B
1.0 1.2 1.4 1.6
Diameter ratio D/ D,
(a)
T T
| O=D (x/4)
600 a=F (57/4)
| O=H (57/4)
v=1J (Ta/4)
500 L18 [ M18 22
= M1g 2l
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Fig.5. Rabial static pressure distribution in the diffuser and spiral casing for

various flow quantities,
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3n/2

unit: mmAq

T

(d)

Fig.6. Equi-static pressure distribution curves in the diffuser for various flow
quantities.
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Fig. 9. Relation between equi-static pressure distribution curves and eccentric for varions
flow quantities.
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