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Discussion on Design and Calculation Method of Air Intake System
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Abstract; Characteristic parameters of an air-lifting wastewater pump were tested at different air
intake volumes by constructing a test platform of an air-lifting wastewater pumping station. The variation
pattern of air intake pressure at different intake speeds in the air pipe and different submerged ratios of
the lifting pipe was analyzed. Then, the range of economic air intake speed and the calculation formula of
air intake pressure of the air pipe were obtained. According to the variations of the air intake volume and
water volume of different submerged lifting pipes, the air intake volume of the air-lifting wastewater pump
should be adjusted according to the variation of the submerged depth. The calculation formulas of the air
volume of the air-lifting wastewater pump were analyzed, and they were further verified according to the
test results. The results showed that the calculated values of the Nicklin formula were close to the
measured values. It was recommended to use the Nicklin formula for air intake volume calculation and to
select a reasonable efficiency value based on the minimum submerged ratio.
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Fig. 1  Experimental device of air-lifting wastewater pump
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Fig.2  Relationship between air intake speed and air intake
pressure
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Fig.3 Relationship between air intake volume, water volume
and efficiency

H 473 7K 2k U OGS 7 14 T8 = I A 8 L ) AS [
MHERS , BORMEBLLL (m > 0. 7) I, BIAE K K AL 4L
e, A3 2l N s AEARME B L (m < 0.5 ) I, B
TR, W3 2 34 R, AR HOR Y
YKt R, e T MPLEL S IR LAY e B ), LT
DU AR R K I A B I s /K AL (B K2 T
7R BE ) Il A AR T E o W ROK AL AZ AR, 7]
SR P Az i) 7 20y XUBLA < i
2.3.2 AR

CHOKHEAR M) (55 5 ) ) v 45 1 i3

%355 #2010
KEMITELA(4) .
kQh,
q_(231 h, +1o) (4)
g 19 7

Kl FHEAE S, m'/hk R, —
BB 25m RCRFRE, — R 0.35 ~0.45;h, K
WK BREE ,mshy A KE RIS EE , m,

(HFESHE) (55 6 fO " HEfF M@ R
ZEW(S) .

kQh,
7= hy,(n
g

| ~1) +10 )

10
APk LR, — B L1 ~1.2;0 75
BBARB n A RMARE W,

x®1 BRBREHE NS5 amIXE
Tab.1 Relationship between submerged factor n and «
n|4.00)3.35/2.85/2.50]2.20|2.00| 1.801.70(1.55
afl4.3 13.9 |13.6 |13.1 (12.4 [11.5 [10.0 [9.0 |8.0
Nicklin A2 L (6) ™,
kpgQh
g= o (6)
» nlnp2 + Do
’ Po

Apek R RR— L1 ~ 1. 25p
TR ke/m’ s py D AR 28 R TAR TR
I3, Paspy FRAET), Pasn WECRFEL 455 REAL
ST BOREE [ D 0.20 ~0.30,

Dl A A AR A s 2 f
Frtso Sitra(4) FI(S) , 122 5 T o B
SPANTRL, ks e A R G T WA = 023,
P LR EL n A N W B L, 15 B B L AR
XIBIRAMAE 2 Frrm. nTRAE th, #X(5) # e
A5, BN 0.75 ~ 0. 35, 2507 2 B ity U 3
#0.62 ~0.35,

R2 ERLEMBEHXR

Tab.2 Relationship between submerged ratio and efficiency
0.65 0.50| 0.44|0.41/0.35
2.85 2.00| 1.80(1.70|1.55
14.3 13.9 [13.6 [13.1 |12.4 |11.5 |10.0 9.0 (8.0
0.62] 0.60| 0.59| 0.57| 0.54| 0.50| 0.43]0.39/0.35
gtk G RAE b 28 3 o A P A B 3
& DN8O Al DN100 7K 42 TH5 /K i) T 245, 10
AR (4) ~ (6), 2 55 B H T aE, I A BB E
SN EIEA TR L, 25 R R 3

0.60
2.50

0.55
2.20

0.75
4.00

0.70
3.35

ENIE

Q

3

. 80 .



%35% %21 vOE % K HE K www. enwwl985. com
*3 ENBESESELBSKEMXLER
Tab.3  Comparison results of measured air intake volume and theoretical air intake volume
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