crates at relatively low speeds, geared
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stage noxzles and controlling esch sec- valiable =%+ 3p. Or. — —Hr—He

tion with & up-rale valve, euher by

hand or ! , the i
“ loss reduces. The |mpomm:e of de
ing this th loss d
on the applicati ln densi

units where the demand for exhaust
steam exceeds the amount (urnished
by the turbine, increased efficiency has
practically no value, Where throttling
causu hest loss to the over-al.l cycle.
, 08 in ‘condensil
the added valving has considerable
value.

While hand-valve arrangements are
incxpensive, they have doubtful value
with rapid or frequent load swings.
Operators must change the seitings with
every sizable load chnnle in order lo
realizc a goin.

Tabte 1H:

. Qe

Accessorles Avallable
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« For standby and rarting servics
« Sever hest, lnproves spoeenance

valves are comparatively expensive for
small units, not being used normally
for ratings less then 500 to 600 hp.
Above thess ratings sutomatic sectional
valves become incrensingly important.

Cost of Steam. In making any study
to determine cfficiency, IoAd {actor and

159% power and 85% procesa can be
applicd to the cost of steam at the
boilers. In such cases, steam cost
chargeable to the turbine may be a

steam cost are of gr
Load factor can ununlly be established
with {air accuracy. Computing the cost
ol steam may not be as easy. Cost at
the boilers is usually. known. When
the heat divides between power genera.
tion ud process requirements, however,
the cost b difficult.

'l'hu is pur\lcullrly wue when the di-
vision of heat varies on irregular swings.
In the simplest case where all the
flow for process alwnn passes through
hi an app! divisl of

106 (428)

smsll p of the total steam
cost. A careful study of this situation
is recommended.

Other Foctors. Factors other than
turbine cost may influence an installa-
ton decision. For example, if a unit
is to be installed in a location need-
ing & long run of pipe, cither inlet or
exhaust, cost of the larger pipe re.
quired to handlo the increased flow
of a less efficient unit may outweigh
the lower cost of such a unit. Or, the'
need for low cxhaust lemperature may

dictate the sclection of a more of- k.
clent unit. q

Governing. Speed-governing eystems
used on mechanical-drive turbines ¥

range from simple direct-acting fiyball R ¥

governors, through hydraulic govers: &

ing systems, to the_ highly accurate. g 3

long-range electrical type.
Most governor designs arc arranged ]
so that pressure regulators can be ap 3

plied to control apeed In reaponso to )
remote signals, such as pump discharge &
pressure, differential pressure ucmﬂl

temperature, etc. Through the use of i
régulators, turbine control is very flex '}
(Continued on page 140)
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WHAT IS
NPSH?

NPSH (net positive suction head) is
an absolute term covering hydrauli

Where £ = Static head In feet

omitted from the problem,

P = Pressure on surfaco of liguid
Py = Vapor pressure at pumping temperature
Hs = Friction losses In feot
He = Entrance loss from tank 1o pipe
NOTR: for boling iguids, P uswolly equals Pus Mhis ltem is therefore

velocity nceded to put this quantity into

conditions at the suction side of a cen-
trifugol pump. It can be used instead of
the relative terms “suction 1ift” and
“suction head" to assure the proper ap-
plication of ceéntrifugal pumps. These
relative terms are useful in calculating
the total head egainst which the pump
must operate; but they should not be
u.l:d when considering the suction con.
dition as it affects proper ifugal

the lmpell ing must come from

- an external heed. The value of this ex-
‘ternal head is the *‘required NPSH".

Obviously, if the liquid pumped is not
to vaporize in the entrance to the im-
peller, the required NPSH must be
measured over and above the vapor
pressure of the liquid at the pumping
temperature. The required NPSH will
vary mughly BJ the square of the pump

pump zelection. )
Actually, every centrifugal pump has
its own NPSH characteristic, usually
referred to as “required NPSH” The
Pump impeller opening must be filled at *
the required rate of Alow (GPM) 30 the
impeller can pump at this rate. The

h the useful ranu of ap~
plication of thn pump.

For YOUR Pumping Needs

Worthington has the most, eompl:te
line of centrifugal pumpa—all pres-

* sures, all capacities — and' engineers

feady to give you éxpert advice on any
pumping problem. For further details
proving there’'s more worth in
Worthington, contact our ncarest Dis-
trict Office, or write to Worth-
ington Pump:-and Machinery |/}
Corporation, Centrifugal Pump BH
Division, Harrison, N. J.

WORTHINGTON
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