air needs b

Study plant

Firat step: Study your plant to see if it would be better
served by one large compressor in o central jocation, or
by several smaller ones In aress needing air. This impor-
tant decision offects system costs [rom start to finish.

Contral system, above loft, has one or more large com-
pressors In a more or less central location. Supply piping.
often in the form of s loop, runs to areas needing air.

Advontages claimed for central systems include: low in-
vestment cost per unit of capacity, low unit power cost,
chance to use synchronous motors to correct power foctor,
good p lati inl wiring for motor drive.
Unit system, above right, has compressors spotted in arens
using air. In the usuoel plont, each compressor serves the
area ln which it {3 located, with only emergency connec-
tions between the different arcas.

Advontages cited for unit systems include: low initial”
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sor and tool because low pressure at the tool cuts produc.
tion. We haven't space for a complete rundown on all angles
of piping design but here are some helpful pointers:
intaks, Discharge. Have intake pipe at least on large g3
compressor intake opening. For every 10 ft of cun from
P! , meke line di one inch greater. Keep alc
veloclty in intoke helow 2500 fpm. This cuts {riction loxs.
Make discharge line at least os large os compressor out-
Jet opening: use as few bends as possible. Be sure run by
short and direct. Fit valved drain to lowest point of dit-
charge line and in any pockets formed by piping.
Support intake and discharge piping so vibration end
strain don't rench P ylinder, ler or e~
celver. Use gate-type shutcfl valves in air lines ta keep
{riction loss low.
Distribution Piping. Line from receiver to point of use
is g Wy sized g0 p loss is r ble — below §

{nvestment, less pressure lass in piping, reduced ing
and planning, simpler } ! , Greater Aexibility, ensler
fi ing of plant exp. implified hasi All

i
P
these are fully discussed in PowiRr, Jan 1953, pp 73-77.
Study Needed. There are no simple rules to use in choos-
ing o system. Each plant must be snalyzed separately and
the decision based on the results. Por many years central
systems have been popular in large industrial plants, and
have given excellent service. Unit systems, while used in
both large and small plants, are newer and are not yet os
extensively applied in large plants,

. )
Compressed-Air Piping

Regardleas of compressar or distribution system chosen,
piping is of major importance In every setup. Becouse pip-
ing conveys air from high-presaure source (compressor) to
point of use (tool), it can de a definite help or hindronce in
plant operation.

Good piping design limits p

h

drop P

psi. Provide outlets on each header or main for connection
of hoses to air-operated tools or devices. Fit outlet to top
of pipe 10 moisture won't drain from main Into hose.
several tools connect to one outlet, be sure it is big enough
to prevent excessive pressurc loss. Sketch, above, shows 8
typical main with connections for several tools.

Always remember: Low alr pressure at tools can f’"" *
lfar greater loss in plant incomo than a lew pointe in com:
pressor efficiancy. Next to low pressure, molsture and soll
are the worst enemics of good air-too] operstion. Motke full
use of separators, strainers, traps, drop legs.

intake lacation is of prime importance because high te®
perotures reduce compressor output, as Table I shows. Se¢
thot intake is ex far a3 possible from heat, dirt and O
ture sources and not too close to building walls snd win-
dows. Put intake on north side-of building, if possible-

Rocsivers that are sized liberally reduce compressor load-
¢d periods and Insure more thorough coaling of air befort
it reaches tools. Use ASME standard receivers and fittiaf®

sowit

102 HANDSOCX ON COMPRESSID AR

efore choosing distribution SYSte hi

1
3

P T Ty Oy S Gy NSy P U DUy S G G
& -

n pipe air

apept where local codes differ: It is o good plan to install
atre receivers near points of heavy usege to insure ade-
qute volume and pressure, and smooth out Aow in supply
naing and branches.

Safsty davicos are needed to protect peryonnel and equip-
cent [rom excessive p ond other diti that lead
b trouble. Table MII lists typlcal devices used in large
shnts; mony would not be justified in small i i
Iven the simplest syatem, however, is always fitted with o
pasure-relief device of some sort on the discharge side.
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(ompressor Cooling

Good cooling in essential 10 good operation. Though air-
caled P may run ily in warm orens,
ke every effort to put them in cool spots, Capacity will
ke greater and.there'll be fewer operating problems.
~laltable strainers in main water-supply Hne to water-
wlsd compressors protect against solids. Run piping so
|.'nn't interfere with mai work on cylinders and
&ire. Put droin valves at all low points so entire system
my be drained during shutd: in freezing h
Fit each cylinder and intercooler with its own reguloting
nlve, even though an nutomatic valve starts and stops
wirt flow to compressor, Put such valves on inlet side,
b outlet free to flow into an open funnel or sight glass.
Caallng water should enter cylinder or intercooler at
tom, leave from top. This keeps juckets full and helps
'kt any air. A check valve between cylinder ond inter-
Suler above it keeps water (rom draining back into cylinder
et unit is shut down.
emely cold woter may cause condensation on cylinder
b This destroys lubricant, incrcases wear, To avold

Pass cooling water through intercooler first, then to
- anc high-pressure cylinders in turn.

| —Effect of Initial or Intake Temperature
on Delivery of Air Compressors

18esed on o naminal intaks temperotere of 60F)

tallial temperature, Ralotive Inltiaf tamperature, Relctive

P foobr  dafivery [ Fobs  delivery
-0 4o 118 7 330 80
-0 4s0 1188 80 840 981
0 40 X3 % 230 4
10 470 [B1.7) 100 580
0 4«0 1083 1o 570
30 4% 1,061 120 50
1 491 1.058 130 $90
0 500 1.040 140 600
0 $10 1.020 150 810
0 320 1.00 160 610

il - Cooling Water Recommended for Inter-
coolers, Cylinder Jackets, Aftercoolers

Gpm per 100 cfm octval 1100 oir

(ntercooler 1epoTate & .. o.viiiiiieiiiinnaian, 151818
Intercooler ond jockets in P R L X A
Altsrcooters,
80-100 psl, 219098 vovrenvnaiiiiiiin.s 128
80-100 pif, single-viage 8
Two-st ockets alone (both} ..., .iuuiyl.. ., 00

Single-stegs jack
40 pol ..
60 pui
90 pui .
100 pul .

Ul = Typical Compressor Safety Devices

Name Fuaction

Reilef volvas On compranior dischorge side lieve
enceossive pr Don’t uie ony thuk
off volves betwaen compranior and the
afely valve

Overipesd Trips out drive when compressor ex.

shutdewn caeds predetermined sofe speed

Oil-tallvre For large comprasion fitted with pr

shutdown wre lubricollon, this device protes
becrings by wopping unil when ofl
prerure foils for any reason

Jocket.woter Shut down compreniar It water pras-

vaive . swre loils, 1t is operoted by either pres-

ture of lamperaiure

Over-prerture
thuidown

Stops comprartor when dischorge pres:
ture goas obove pre-1el sole volve

Excossive. For isoloted comprasiors Ihls gives pro-

T temperaiure tection cgoinsl high dischorge lempera-
Tuble 11 shows recommended water quantities, With shutdown fore by outomoticolly ttopping wnit
temperature of air leaving intercooler or oitercooler :

il be within 20 and 1S P, pectively, of the Main-beoring Thermal thuldown davices stop compras.
Yater entering the cooler (for ordinary plant loads). protection s0r [ becring temperaturs goes too high
te cnough plugged fittings in water lines to cylindens ing for eoch stoge

- coolers to permit cleaning jackets and tubes with an temperature are good lor this, give continveus reod-
or with 8 caustic-soda solution. protection ing of sach stoge’s oullal tamperature
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