June 13, 1912,

PUMPING BY COMPRESSED AIR.

an albns The Canadian Engineer of Apr'il 4th, 1912, wehg-aw{i
ift putract of a University of Wisconsin bulletin on the a;
Pose mp.  The use of compressed alr for pumping pur-

S 1S becoming of such importance that a recent lecture

b
%Y Mr. Herbert A, Abrams on this subject should prove

lnteresting-

Ran(li\/[rc' Abrams is connected as engineer. with the Ingers;ll-

fore th Ompany and his lecture was dellver(?d last year bf‘ﬁ'

nivere' Department of Mechanical Engineering (?f Colum ga

Cho(;l T .It is published in the April, 1012, issue of the

almos e Mlnes Quarterly; we reproduce the lecture here
tIn full,

Ing Z:f, ﬁeld. in which compressed air can be used. for lift-

distinc forcing water is divided by Mr. Abrams into four
t methods :

I . -
Pumps of the ordinary direct-acting type driven by

“Mpresseq air;
2. p T
: Tneuman-c displacement pumps;
- The “return-air’’ system ;

4- The “air-lift” System.

e l?steztf A,c"‘pg Pumps.—Mr. Abrams passes briefly over
°DErating alr in place of steam for
Higy, econordmary mechanical pumps.
i, comb'om}i must not b.e expected
e e nation of this k'lnd for the
temselve:t Pumps of this type, of
ang > are wasteful of power,
Side’ratig;)e;le-ran.y ABSaking. 0 e
are 1g 1y 1s given as to whether. they
attention rl'm by.steam or by air, no
of ‘Cylinde.ls paid to proper ratio
attempy t;S, and seldom ‘is t_here any
< E .re-‘heat t_he air either be-

& 1t in a simplex or duplex
Or between stages in a com-
Pump,

¢
(& :
in OMmpressed air should be used
a4 great

Stear, . - many instances where
M is now

being wasted, but we
to listen to talk about
; air efficiencies,” meaning
e- requc‘)mpressed air losses,’ that
i portanfntly lose Slght of t,he fnore
fine yy, final anal).rs)s, Whlch is to
actua] et_hef a saving in fuel is an
ent alaredlt 2 whether such appar-
€ itemnce is not over-balanced 1n
8enery) Of extra labor or up-keep OF
uuhty'u .
Mine g Compressed air is found dri'ving steam pumps 111‘1,
a's, Quarries, and wherever there 1s an available suppl)
propl(:;t'Mr.' Abrams briefly gives thé simple rules use(? faoi;
Neeq loning pumps and the volume and pressure 0
e‘d t0 run them.
€ simplest way to find the quantity ©
u:s:ure requi.red is first to determi.ne a
Calculae :hWhat'alr pressure the pump 15 to
Necessyr e cubic feet displaced per minute atb
Intg tern); to do the work. This may readily be
2y aly S of free air at sea level or the greater qud
tude. To this must be added a percentage, S

T O
‘CO So lnchnEd

mDrGSSEd
Always

f free air and
t+ what speed
be run, and
the pressure
converted
ntity at
ay 10

the pr

T cen

iti’ for the loss due to leakage. &
AMete, a given air pressure and head of wateT, the Dl-
termineof the air cylinder may be found by the suleial Des
hayg the pounds pressure of resistance by taking One

a . 3 . ivalent
Dresg,, elevation in feet, as representing the equivalen

“® in pounds, add one-third excess for Pumps Sect
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Fig. 1.—Compressed Air D'Isplacer(uent:iump.

V4
‘we find, either by calculation o\‘bfyyz’nau‘:&“

7-in. stroke. Divide this result by the pounds pressure cf
air at the pump, and the result will be the proper ratio. °
Knowing the dimensions of the air cylinder and pres-
sure, the free air requirements can be calculated by means
of the simple formula,
ASP
ke S L
144Pa |
where |
V — volume of free air per cubic feet per minute,
S — piston speed of pump in feet per minute,
P — absolute air pressure at pump,
A — area of air cylinder,
Pa — atmospheric pressure at any elevation. il
Problem.—Pump assumed over 7-in. stroke; head, 36o i
ft.; air pressure, 6o 1b.
To find area of air cylinder, add one-third to the head |
(360 plus % = 480 ft.). Take one-half of this head as the
equivalent pressure (240 1b.). Dividing 240 lb. by 6o 1b.
pressure gives a ratio of 4, or, in other words, the air
cylinder should have four times the area of the water

cylinder.
Having decided on a pump to handle so gal. of water
per minute at a piston speed of 100 ft. as the proper size,
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that the water end is represented by =in. cylinder.
Our ratio having been established at 4 to 1, the diameter of
the air cylinder will be 7 in. and its area 38.5 sq. in.
Now, substituting in our formula the values so tar
obtained, we have,
38.5 X 100 X 75

Vi = 148 cu. ft. free air per minute,
144 X 15

showing a total efficiency referred to I.LH.P. in steam cylinder

of compressor of approximately 19 per cent. If the air is

re-heated to 300 deg., the requirement will be reduced about

one-third.

Pneumatic Displacement Pumps.—Fig. 1 is a sectional
view of a compressed air displacement pump. This pump
uses air non-expansively, but owing to the fact that air
comes in direct contact with the water pumped, without the
intervention of moving parts, such as pistons or plungers,




