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‘Under normal conditions it is safe to say that the return-
Centsystr-m Will_ show an average efficiency of: 50 to 55 E;e:
lift d, i eﬂ‘faenCY being the ratio of horse-power ?f wate
} _to the indicated horse-power in the steam cylinder qf
:t:l§ compressor, including all losses. It is easy to estg;
fuel TOm these figures just what they mean 1n terms
avxng.
in faYet the question of fuel economy is but one argument
e VOr of the return-air system. Another argument 1S that
bdil;()rﬁpr?sse‘i air system may be operated wit§ a far 1liessi
cost £ ?rfe-pOWEr, with a corresponding re‘du.ctlon in fir
o8 Boile plant, interest, maintenance, repairs and firing

air

m

Cost, :
Subst; bere a plant is crippled by a shortage of boilers, .the
= 'tution of the return-air system for a less economical
“mpmg

System will relieve the embarrassment.

Mr C’:itlnuing still further the argument for this systenll,
0 car ams notes that the tank equipment needs absolutely
€ The operation being entirely under control from
or vary 1 room, the engineer can at ar{y.t.ime start, stop
out the ¢ € pumping. There is no pOSS%blllty of dr.ownmlgy
€SS pow, ystem. In fact, it operates with proportionate ).
increase:r as the height or head of water above ‘the tan}(s
& Inaye. It cannot become choked by such silt or dirt
Oter a mine sump.
¢ Teturn-air system cannot be classed as a pump,
Binery of the kind regularly catalogued and listed.
omplete system in itself, consisting of an air com-
> 4 receiver, a reversing switch, two air lines, each
3 inzro:n the compressor through the switch ?o one pump
a regu].lwo pump tanks, all in a closed circuit, in which,
’ eXpan(Jegyde of operations, one air volume 1S COmpI'CS-
g with , dis. Tecompressed and re-expanded, cOTresponc-
S The .- o ls.charge of one of the pump tanks. .
1S adm; té)drlnclple of operation is simple. Com;?ressed air
the fluig to a tank filled with water, or any ﬂ|:11d, forcing
€ same s‘ut through a check valve and pipe line, and at
{2k, ¢ e> c’}:ne the compressor is drawing air from the other
is empy, 11 arge of air being regulated so that .when a tank
ther‘3by ; ¢ other is full, at which time the switch reverses,
h €Versing the action of the tanks.
ferringe Cycl.e of operation will be better understood by re-
Dreferabl I.?]g' 2; A and B are twin displacement ta-nks,
Dlaced asy Completely Su'bmerged) though they operate if so
air Dito b.e filled by siphon action. A' and B' are the
prevel-ltin De lines, C' and C? are discharge check valves
. D8 the return of the fluid ejected.
the °d D are check valves preventing the discharge of

fluig .
both tank?rpugh the inlet, E is the discharge pipe from

the €ngine

3s mac or

{5
Pressoy
leadin
tank

G 4n 'S the automatic switch controlling the pumping cycle.
! 2 are the tank risers.
i the atsltthe compressing cylinder of an air compressor. J
Supp; Ofnanc compensating valve which keeps the system
led Wlth air,

complr]e::s diagram a5 shown, air is being withdrawn by tl.le
tank r H from the tank B and is being compressed 1
thr()ug_" At the same time the fluid is entering the tank B
fan check valve D?, while it is being forced from the
t}-lrough the riser G, the check valve C! and the dis-
Plpe E, |

Any _ © Mathematical analysis of the system is difficult.

One ; -
e Interested in a full discussion of the problem will
in Vol.
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0 .
are a4 tder 1o proportion a plant correctly, the needed data

fou()ws .

ki : ; i ic feet
Per S€cong the quantity of water to be pumped 1n cubic
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h — the total lift, or head, in feet.

1 — the total length of air pipes, the distance from com-
pressor to pump tanks.

Having these, we must compute:

Qa = the volumetric capacity of the compressor, or the
piston displacement in cubic feet per second.

V — the volume of each pump tank (cubic feet).

d — the diameter of air pipe (in inches).

D — the diameter of water pipe (in inches).

H.P. — the maximum horse-power required of the steam
end of compressor.

From the formula:

Qa = Qw [1 + 1.4 loge R]

the following Table I. has been prepared, showing the size
of compressor, pipes, etc., required for various heads, based
on 100 gal. of water per minute; for other quantities, the
dimensions will be directly proportional. The table assumes
the pump tanks to be fully submerged.

Table I.—Dimensions for Return-Air System.
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50 30.84 2.74 3.22 2.80 0.96 T 0
60 42.78 3.28 3.85 3.37 1.03 8.25
70 45.30 3-85 4-53 393 1.09 8.73
8o 47.70 4.45 5.22 4.49 . I.14 0.12
00 49.80 5.03 5.01 5.05 1.20 9.60
100 51.84 5.67 6.67 5.61 1.25 10.00
110 53.04 6.31 7.43 6.17 1,29 | 1 A1OIZ0
120 55.44 6.96 8.18 6.73 1.33 10.60
130 57.00 7.62. 8.97 7-29 L.37 10.95
140 58.50 8.30 9.75 7-85 I.41 11.30
150 50.04 0.00 10.60 8.41 1.44 11.50
160 61.38 9.75 11.45 8.98 1.47 11.75
170 62.64 10.42 12.25 0.54 1.50 12.00
180 63.84 iy O 1) 13.08 10.10 1.53 12.25
190 64.08 11.85 13.05 10.66 1.55 12.40
200 66.12 12.76 15.00 11522 ‘1.58 12.65

210 67.20 13.35 15.70 11.78 1162 12.05
220 68.28 14.09 16.60 12.34 1.64 10
230 60.24 14.02 17.35 12.00 1.67 13.35
240 70.20 15.68 18.45 13.46 1.69 13:30
250 71.10 16.46 10.35 14.02 1.71 14 3
260 72.00 17.24 20.25 14.58 T ey
270  72.84 18.00 21.20 15.14 1.75 14.60
280 73.56 18.80 22.10 15.71 1.77 13
200 74.28 19.60 23.10 16.27 1.79 14.30
i 7500 €045 2400  16.83 1.80  14.40

Air-Lift System.—The air-lift system of pumping, mea-
su-ed on the power basis, is not an efficient method of rais-
ing water, but where it is and can be applied, it fills a cer-
tain field and in that class:of work does service that no other
pump can do, and does it in a most satisfactory way. This
method of pumping has been most generally applied to rais-
ing water from artesian wells. ~ There are not many under-
ground formations in which wells can. be located close to-
gether without affecting each other when pumping, and. for
that reason it is best to spread them out on a line of what
we call the line of underground flow. Some formations are
so tight that wells have but little capacity, and in such for-
mations it is particularly necessary that the wells should be
scattered and pumped moderately. For the reason that
separate pumping units entail high first cost and 1'abor for




