Variation of {riction factor with Rey-
nolds number and roughness s now
reliably known for the whole range of

bers generally d in in-
dustry. Surprisingly, at higher Roy-
nolds numbers the friction factor be-
comes 8 constant, independent of the
Roynolds number and & function of the
relative roughness only:

]

= T ®
Limits of applicability for this formula
when applied 1o alr at atmospherio
pressure and temperature are given in
Table 1. Instead of using the relative
rough k/r, Ity recip 1, the rela.
nu unoolhne&s r/k, ls used for con-
hip of equation (6)

and plpe diameters is shown in Fig. 3.
Finding Design Constants, Gus veloci-
ties in exhaust systems usually range
from 25 to 80 fps. Higher velocities
often eause pressure drops to become
to large that single-stage fans can.
not maintaic desired deliveries. Lower
velocities are not desirable cither, be-
csuse they j duct size

sarily and dust particles settle oul, ad-
hering to the duct wells. As shown in
Table 1 the friction factors computed
from equation (6) can he used for all
velocities generally encountered in fan-
powered systems,

Greatest possible error that may oc-
cur at lower veloclhu is small in view
of other i the

on équations (4) and (6) helps to
quickly the pressure drop in o piggil
length of one diameter when temper,|
ature, velocity and relative smoothney,)
of pipe are known. [t shows readily|
the great variation in pressure dm,‘
with the pipe-surfaco condition and thy]
utter uselessness of any prcuure-dlop,

fact that the relalive roughness of the

pipe is usually not known accurately.
Pipe relative roughness, k/r, on

which the friction factor der , eans

lation if pipe h
knnvm

tive

not very well be determined by meas-
uring the surface projections & and
dividing their mean value by radius r,
It is most reliably obtained by finding
first the friction factor [rom test data
on high velocity flow, that is, for Rey-
nolds numbers greater than R, in Table
L. Unfortunately, very few such tests
sre known and usually pertinent facts,
such s tho kind and number of plpe
joints used and i

various pipe diameters. For round lheq,l
metal ducts, such es fan systems usy
an sbsolute roughness of 0.015 uppem3
to be a foir mean vsluo. !
A concerted effort by all those con?
cemed with designing end installing
air-duct and piping systems is needed 8
to make available more reliable fov |

data than are obtainable todey. With
ennly made pressure-drop readings o’
t and the usc of Fig. '}

other condltions which Influenca the
pressure drop, are lacking. .
“The cal ing chart, Fig. 4, based

and 4, roughness factors can bo fount
for ducts of given diamoters, materisls,
and kinds and numbera of joints.

» Powsn senvices play & major cole in
the complex ond closely controlled

Australian Plant

Of Advanced Design

P Syonsy County Counci’s new
Pyrmont B power station will use the
highest steam pressure and temperature
in Australis, 1200 psig and 925 F. Now
under construction, the plant will ultl.
mately house four generators umnged
on the unit -ymm. with num and

toad: mains

Boller planl will have 430000~lb~per- .

hr rediant-type waterwail units with
dry.ash bottoms. Economizers and alr

preheaters are being provided. The

steam generators will feed S-cylinder
fmpulsetype 50,000-kw 3000-rpm’ tur-
bines driving 3-pbaso 33,000-v SO-cycle
alternators,

The plant will be pulverlud-conl
fired, with fuel delivered by rail
English frms are supplying most of
the principal plant equipment.

W% (02}

of Iaminated-plastics manu-
facture at General l'.lccmc s new plant
at Coshacton, Ohio, where everything is
made, from gears and bearings to in-
sulstors and refrigerator door panels.
‘The single-story plant and the 2-story
and basement office building enclose
more than 300,000 sq It of Aoor space.
Here, engincers of the Austin Co, which
handled design and construction, have
combined many -new types of building
msterial and equipment to insure pro-
duction efficiency.
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ELECTRICITY comas Into tha plant at 34,500 v; ls stopped down
to 4180 v In the two 8000-kva transfarmers comprising the
main substation alongside the powerhouse building,

:';DMULIC Pumps and the accumulator [n the back-
m':l':d Maintain 3000-psl pressure for molding prosses.
®F Pumps In background serve ths 800-psl systam

above

Eloebrical Baui . Purchased elec-

Integral-furnace

STEAM lo supplicd by two 45,000-ib-per-hr oll-fired
Approximately’ 808, of
stcum gonerated Is uned for process operations

boltors,

Power for Plastics Production

f 1.4,

tricity enters through two 5000-kva 34,
500/4160-v transformers supplying four
1000-kva unit substations inside the
manufacturing plant, and two 750-kva
substations In boilerhouse and varnish
building. These deliver 480-v 3-phase
current to an overhead-bus distribution
system embracing nearly half & milo of
plug-in and feeder lines. All lmnller

boilers rated at 45,
000 b per hr. These supply steam for
the many process uses and to unit heat-
ers for winter heating.

Alr Conditioning.  Certain process
arcas, where controlled conditions are
importast, employ air conditfoning and
special wall construction. Theso walls
consist of 4 in. of outside common
Imck backed by 2 in. of foam-glass

transf; s are d on

suspcnded from roof trusses. Vamish

house has explosionproof equipment.
Boitars.  Boilerhouse at northeast

corner ol site contains two oil-fired

lation, 4 in. hollow tile, and 4 in.
glazed tile. Alr-condirioning equip-
ment, to maintain 70.-F dry bulb and
35% relative humidity, is located on
suspended mezzanine platforms.

AIR-CONDITIONING equipment serves several controifed-
conditions areas where Inminating stock Is stored and
bullt up far pressing. Total refrigeration toad IQ 188 tons
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