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Experiment for the Relation Between Arrangement, Numbers and Pumping Rates of Well

w ®R B

Moo Nam Kwon

Summary

The purpose of this experiment is to determine
the relations between numbers, arrangements and
pumping rates of wells.

In this experiment, well pipes were vertically set
up in an artificial water-bearing sand layer of hom-
ogeneous quality. Wells were arranged in different
ways and their number was varied in order to obs-
erve the variation ot pumping rates. Sands were
filled in a square tank, 183cm X 91 Scm x 91, 5cm
s0 as to secure a water.bearing layer, Water was
constantly supplied from a supply tank located at an
end of he tank.

The number of well pipes was varied from one
to four. Well pipes were connected by a horizontal
header pipe located above them and one pump was
used. Pumping rates were measured, when they
were arranged in longitudinal and lateral directions,
They were also arranged in a square and triangle.

The main results thus obtained are presented as
follows:

(1) When well pipes are laid out in a longitudinal
line, i. e, in a flow direction, the ratios of pum
ping rates of one-pipe well and wells 2., 3- and 4.
pipe t, are 1.903, 2.506 and 2.66, respectively.

(2) Whan well pipes are laid out in a lateral lire,

i.e,, in a perpendicular direction to flow, the
same ratios as (1) are 1.912, 2,527 and 2.88.
(3) When four pipes are laid ont in a square and
three pipes are laid out in a triangle, pumping
rates are deereased, Comparing with the cases

when pipes are laid out in a straight line.
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E (8) Elbow, Tee; #H#

—"2—
_
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B = #E Sears, Ruebuck & Co Bl 1/2Hp,
EiE% 3,450 RPM4 pulley o HE 2:12 gear
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sluice valve & EHZsh=] ¢gred
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ol=} HETL TE

flo

Q=427. 5cm?/sec,

r,=16cm, r,=37.2cm
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n,=6.7cm  n,=6, 15cm o] gl =},

o] grEe HU-Deol KA #HES e %
=} et
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® sluice valve 8 #HFsl= oL B slice Book Co Inc., 1937.

valve & ZEE BByl kBl Binsct. 9. Transaction of the American Scciety of Civil
@—;——in zj 2] gear pump 3 AN W= 1E Engineering, Vol. 122, 1957, New York.
Qo oEA e ol A BAEel A WMLt o 10. W. M. Bollenback; Ground Water, Its Devel-
o e} opment, uses and Conservation, Edward E.
’ Johnson, Inc., St. Paul, Minnesota.
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3
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=0 BHEIcHOWT, e Ea, Vol 10, No s,

1962.7., AtlEA LEI2G

14, IR

vz ARA v bD Y FETEE
B REICHTAEE, L&, VoL No 4,

1968, 8, mtEEA tHETEE.

v Tk, No 510, BETHEHE.

KEZ

18. E¥E X
TEABHEB, ARV BT

16, ZIE7Y, WM HEF KEKHE
17. 518, ©FE#E £E

19, L%, MKW, LTRERESR,

15, BEFH F s=zAaR®A v PRV SV FF 1965. 12
xE U Unit: //min
Well No,
\\\‘““—-——~__\\\\. #(3, 2 3) #0, 2, 4 #(1, 3, 4) #( 3 4
FLE &
1 127.6 124.4 121.4 120. 2
2 127.6 124.73 121. 4 120.3
3 127.6 ©124.3 121.5 120.4
4 127.5 124.3 121.5 120.3
5 127.6 124.2 121.5 120. 2
6 127.5 124.3 121.5 120.3
7 127.6 124.3 121.4 120.3
8 127.6 124.3 121.5 120.3
9 127.6 124.4 121.4 120.3
10 127. 6 124.3 120.2
Av. 127.57 124. 31 121. 46 120.28
®E 44 » (4-5) Unit: {/min
Well No.  Table
\\ #(1,2,3,4) \ #* 1 ' #* 2 F# 3 # 4
WE WLE
1. 142.2 1 45.5 47.9 51,1 a6
2 142.3 2 45,4 47.9 5t.1 41.5
3 142.2 3 45,4 48.0 51.1 41. 4
4 142.3 4 45.4 47.8 51.2 41.5
5 142.2 5 45.5 47.9 51.2 41.4
6 142.3 [ 45.6 48.0 51.0 41,6
7 142.2 7 45,4 47.9 51.1 41.5
8 142. 2 8 45.5 47.9 51.0 41. 4
9 142.2 9 45.5 48,0 51.2 41. 6
10 142.2 10 45.6 47.9 51.0 41.4
Av. 142. 24 Av. 45, 48 47.92 511 41. 49
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20, MHE: MELKRIHEM, p.213~227 23, FEZL gk, Well Screeno| &7l #K
2], BAR® # MEKH Bl =l BR
22, BNERE RITAARESR. ARFARBRES BRIE&IE 438 1967, 5.

(p. 13~44) 1967,

* (4-6) Unit: {/min
\WL“E‘\!
F(1.2) F#(1.3) FH(. 4 F#(2.3) #F2.4) H2H
BaE s\
1 90,9 89.2 82.8 95.8 88.0 86.9
9.0 89.0 82.9 95.9 87.9 86.9
3 91.0 89.0 83.0 95.9 7.9 87.0
4 91.0 89.1 82.8 95.9 87.8 87.0
5 91.0 89.2 82.9 95.8 97:9 86.9
6 90.9 89.1 82.8 95.9 88.0 86.8
7 90.9 89.0 82.9 95.8 87.8 86.9
8 91.0 89,2 83.0 95.9 87.9 86.8
9 9.0 89.0 82.9 95.8 87.9 86.9
10 90.9 89. 1 82.8 95.9 88.0 86.9
z | }
Av. 90.64 | 89.09 82.88 1 95.86 87.91 86.9
= (4D Unit: //min
« Well No. |23 )4
m #(1,2,3) #(,2,4) #(1,3,4) #(2,3, 9
1 122.8 1166 116.2 118.5
2 122.7 116.5 116.2 118.4
3 122.8 116.7 116.3 118.5
4 122.8 116.6 116.1 118.6
5 122.9 16. 6 116.3 118.4
6 122.9 116.6 6.2 118.6
7 122.9 116.5 116.3 118.4
8 122.7 116.6 116.2 118.5
9 122.8 116.5 116.3 118.5
10 122.9 116.5 1161 118.4
Av. 122.82 . 116,58 116.22 118. 48
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»x (4-8) Unit: //min 4-9 Usit: //min * (5-10) Unit: //min
\YV:II No. \Well No. Well No. _
ey B wam  EOAE m ESf%
1 133.9 1 9.5 1 : 67.5
2 133.9 2 69. 4 2 67.5
3 134.0 3 69.5 3 7.4
4 133.9 4 69.5 4 67.5
5 134.0 5 69.4 5 67.3
6 133.9 6 69.3 6 67. 4
7 133.8 7 69.5 7 67.5
8 134.0 8 69.5 8 67.5
9 133.9 9 69. 4 9 67.4
10 133.9 10 69.5 10 67.5
Av. 133.92 Av. 69. 45 Av. 67. 45
* (-1 Unit: //min *x (¢-12 Unit: //min
) We” - ' No. Sliuce Valbe \ﬂi’{;h‘ 60(cm) 50 40 30
 maEE™ MBS \
1 53.7 1 29.0 28.6 28.4 24.9
2 | 53.8 2 29.0 28.6 28.3 25.0
3 53.7 3 29.0 28.5 28.3 25.0
4 53.7 4 29.0 28.6 28.4 25.0
5 53.8 5 28,95 28.6 28.3 25.0
6 53.8 6 ) 29.0 28.6 38.3 24.9
7 53.8 7 f 29.0 28.6 28.3 25.0
8 53.8 8 ! 28.95 28.5 28.3 25.0
9 53.7 9 g 29.0 28.6 28.4 24,9
10 53.8 10 ; 29.0 28.6 28.3 25.0
Av. 53.76 Av. 1 28.99 28.58 28.33 24.97
F (413 Unit: l/minv
\?‘M ; 6 28.2 28.6
BEE N I 7 28.4 28.7
1 28.2 28.5 8 28.2 28.4
2 28.3 28.7 9 28.3 28.5
3 28.1 08. 4 10 28.4 28.7
¢ 2.3 2.5 Av. 28.27 28.54
5 28.3 28.4
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