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As=Ag3[ 7 — Pd
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. Ag = area of steam piston in square inches. o
area of water piston in square inches. -0 '
boiler pressure in pounds per square inch.
Py = discharge pressure in pounds per square inch. .
= vacuum at pump expressed in inches of mercury. ' '
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CHAPTER 19—PuMps AND TraPs

‘Water cylinder sizes of steam-driven reciprocating vacuum heating

. pumps may be determined from Table 12. .

The discharge from reciprocating vacuum heating pumps should be pro-
vided with means for releasing the entrained air. This may require water
surface area in either a tank having a large horizontal cross-section or a
stand pipe of sufficient sectional area to permit a low velocity of downward
water flow while the entrained air is escaping to the surface against the
water current. For removal of air in a separating tank 1 sq. ft. of hori-

TaBLE 12. CAPACITIES OF VARIOUS SIZES OF DireCT DOUBLE ACTING STEAM-DRIVEN
RECIPROCATING VAcUUM Pumps (For STEAM PRESSURE 50 LB. AND ABOVE)

Size, INcHES Squsrs Feer or Direcr RapiatioNn

NS
"
[> X+ =X ¥o ¥ Yo o)

8888585858858 E8,3

IR R
w
»

L=

KN

"
ot
NOO
DO bt pot et b

mmo\mmm\?ﬁkhhpﬁ
)

EBEEExaus

—
I
»
—
Qo
»
[
(=}
B D b s b

.16 x22 x20

zontal cross-section for each 2,100 1b. of water per hour should be provided.
When a stand pipe is used for air separation, one with a diameter equal
to that of the pump cylinder is usually sufficient.

. The freely vented air separating tank is preferable- wherever a suitable

"location is available. The tank should be located at such a height that

the pressure produced by the water column in its discharge pipe will be
sufficient to overcome that in the low-pressure boiler feed-water- heater
or other point of disposal. Fig. 3 shows an arrangement which may be

‘used for vacuum-pump, ‘air separating tank and feed-water heater. This

arranigement provides means for the air to escape through a vent in the
top of the tank and for the water to flow by gravity to the feed-water
heater, through the loop seal attached to the discharge outlet of the tank.
If the rate of flow of returns to the tank exceeds the rate of discharge
from the tank the excess is permitted to overflow through an opening’
in the end of the tank, near the top. i
The hkydro-pneumatic type separating tank may be used whenever an
open tank cannot be located at a height sufficient to provide gravity
head to discharge the tank contents against the maximum pressure in -
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