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REPRODUCTION AUTHORIZATION/RESTRICTIONS

This manual has been prepared by or for the Government and, except to the extent
indicated below, is public property and not subject to copyright.

Copyrighted material included in the manual has been used with the knowledge and
permission of the proprietors and is acknowledged as such at point of use. Anyone wishing
to make further use of any copyrighted material, by itself and apart from this text, should
seek necessary permission directly from the proprietors.

Reprints or republications of this manual should include a credit substantially as follows:
“Joint Departments of the Army and Air Force, USA, Technical Manual TM 5-810-4/AFM
88-8, Chapter 3, Compressed Air, 12 January 1990.”

If the reprint or republication includes copyrighted materials. the credit should also state:
“Anyone wishing to make further use of copyrighted material. by itself and apart from
this text, should seek necessary permission directly from the proprietors.™
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g pressur
of 125 pslg. lncludlnsz piping. compressors. aftercoolers dnd

separators, air receivers, and air dryers. Methods for sizing
piping are included.

-2. Scope.
The intention of this manual is to provide criteria to achieve
economical. durable. efficient. and de pend; ble cnmpr,sqed air

systems to support Army and Air Force facilities. Where special
conditions and problems are not covered in this manual, industry
standards will be followed. Modifications or additions to exist-
ing systems solely for purpose of meeting criteria in this manual
are not authorized. hgure I-1 shows the arrangement of a

-3. References.

\ document.

Appendix A contains a list of references used in this

1-4. Energy conservation.

In selecting the type and number of compressors, the daytime,
nightime, and weekend compressed air demands of the facility
must be determmed A smgle farge air compressor is more

sldemblv less (hdn the daytime demdnd however thc use of
several compressors should be considered to handle the total
load. At night and on weekends one unit could serve the load
with the second as a standby, thereby saving energy. Other
energy-saving methods include the following:

a. Compressors.

(1) instaii a speed moduiator to increase or decrease com-
nrocenr enead arcnrding ta comnraccad air demand when annlico
PICDBUI D}Nbu avL uiuiiigE w \fUll(Pl\f IILU Al UL iiianiu vviicis a‘_}}]lﬂ.
able,

(2) Shut down idling air compressors.

(3) Where possible, locate air-cooled compressors where
room temperature will not exceed 100 degrees F. Utilize heat
from compressors to provide space heating in winter and provide

ventiiation to remove heat from the pldnl in summer.

(AN Qalant an air ~nmnracenr with o nnanmatic laad ninlaad
14) JSTiICit art all COUNIPICI UL Willl a plicuiiiativ ivau-utnivau
feature that, when fully unloaded, consumes approximately 15

percent of the base load horsepower.

(5) Use waste heat from the oil cooler to heat makeup air,
or for building space heating in the winter.

(6) When economically justifiable, use multistage compres-
sion with intercoolers.

b. After cooler with separator.

(1) Aftercooler selection should be based on degree of drying
required downstream of the aftercooler. Final discharge air
temperature of the aftercooler will affect dryer sizing and can
reduce both initial and operating costs of compressed air dryers.

(2) Duct air from air-cooled aftercoolers to provide space
eaung in winter and to remove heat from the piant in summer.
h

(hH Improve air ualltv only to the degree required at the
point of use. If air quality requirments differ at various
points of use, specity appropiate filters or dryers in applicable
branch lines.

(2) Accurately determine the dew point required at each

point of use. The type and size of dryer selected will affect

operating cost. iIf the dryer must preveni condensation of
moisture in air systems, determine lowest temperature to
which piping will be exposed and &e!ec dryer to achieve a
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system pressure dew
temperature. If seasonal lemperatures vary widely as from
freezing to temperate, select a dryer which allows dew point
adjustment.

(3) Room air temperatures will affect drying efficiency.

1 nrantinahla
11

pl ac llLdUlC

wh bt tacsnen e e P 1]

locat ers where ambient emperature wiil
(4) Select drver in conjunction with aftercooler so inlet
air temperature to the dryer can be as low as feasible. Keep
inlet pressure as high as possible. Accurately determine
operating temperature and pressure, since even minor
changes in either can resuit in substantiai operating costs.

1
sed air system should not exceed 10 percent of the installed
system flow rate. Air leaks occur most often at pipe joints,
hose connections, and equipment connections: and are usu-
ally a result of poor maintenance practices and/or in-
adt.qualcly lrdmed mdlmcnance personnel.

./

system. In addmon deslgnmg the compressed air system
with minimum piping and pipe joints, will reduce potential
leakage sources.

1-6. Foundations.
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Figure 1-1. Typical compressed air system.
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a. A properly designed and constructed compressor tound-
ation putorm\ the following functions:

F1y R 5

{ 1) Mainiains the COmpressor m .m"mmm and at proper

at
at
(2) Minimizes vibration and pr

the building structure.

(3) Provides enough mass to support the compressor’s
weight plus disturbing forces.

(4) Provides for the installation of sufficiently long found-
ation bolts to insure good anchorage.

b. Concrete foundations must provide a permanently rigid

Ty

\UPpO[’I for the mac mner) Where the foundation is €XPpOos

C sed
Eh Sh.\,ulll \"{nnr‘ holau: th;)

ings, walls or ﬂoors W|ll hel p revent vibration from
being carried into the building structure. TM5-805-4/AFM
88-37 should be consulted for the recommended vibration
isolation practices. Each machine requires an independent
foundation. Operating platforms must be isolated from the

machinery foundations. Drawings will be prepared for com-
pressor foundations. and all conditions surrounding the

foundation will be made uniform. The foundation should

rest entirely on natural rock or entirely on solid earth, but

never on a combination of both. If the foundation substruc-

ture rests on bedrock. a vibration damping material should

be interposed between the substructure and the bedrock. If

a foundation Ioundauon substructure rests on pumg the
} N .

fnrm]v and prevent it from shdmg laterall

¢. Horizontal and vertical reciprocating air compressors
will have a spring-mounted concrete inertia base installed
on a concrete foundation block. Limit stops will be provided
for seismic considerations. For compressor sizes 25 horse-

power and larger, it becomes necessary io engage the ser-
vices of a foundation specialist to:
(1) Test the ability of the soil to carry the load.

(2) Consider the elastic charactensuu of the ground on
which the foundation rests, since reciprocating machines
exert a dynamic loading as well as a static loading on the
foundation. The unbalanced forces of the compressor are
available from the manufacturer.

(3) Check wet season an
(static loading limits and e!*

(4) Determine need for g elther vertical or batter
piles (piles driven at an angc at the foundation ends).

d. Rotary machines have considerably less vibration, and
may have a spring-mounted structural steel base supported

on a concrete foundation biock, with Timit \I()p\ provlueq

for seismic considerations. Some rotary package compres-
sors may be mounted on existine concrete floors, depending
sors may be mounted on existin g concrete floors, depending

on size and manufacturer’s recommendations, requiring only
lag bolts to keep the machine in place.

e. Chapter 10, Seismic Design for Mechanical and Electri-
cal Elements., of TM 5-809-10/AFM 88-3, Chapter 13 should

*TM 5-810-4/AFM

88-8

be consulted for seismic considerations.
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CHAPTER 2
AIR INTAKE

2-1. Location.

The intake for a compressor will be located either outdoors
or indoors, whichever provides better air quality. Elevation
of the compressor relative to sea level is required to deter-
mine atmospheric pressure. and dens‘ity of intakc air Air

P PRSI LN Tondnne cmiiomd Tooonle oy Taisinn oobene .L1
CICannness. maoor souna I VEIS arc 10wer wneéin n dll
in{a“e 15 !Qca[ed ontside the hnildine p\nprﬁqll\/ urnh a4 re-

G OULIAC UIC OULIGINg, C5pClldany Wil a I

ciprocating compressor. Where practicable, an outside air
intake should be located on the coolest side of the building.
at least 6 feet above the ground or roof. For reciprocating
units, the intake will be located at least 3 feet away from
any wall to mmmnu lhc pulsdrm}: cﬂcct on the structurc
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to prcvent entrance of snow or rain water, dnd must be far
enough from steam, gas, or ml engine exhaust pipes to
insure intake air that is frec of moisture or pollution. Protec-
tion by a hood or louvers should be considered when the
intake 1s subject to adverse weather conditions. It is desired

elioit sl tenbolia ot £ leae Lo bowinsitad n sk e .1
indt in¢ intake air rnier oc 10cat€da on ineé ¢o npr SSOr anda
nined from the enclosed filter hood to the outcide Thig
pIpca irom e enciosca Thillr nooaG 10 N¢ OulsiGe. 1 nis
method prevents ingestion of foreign material to the internals

of the compressor should the piping have a poor joint or
other leak upstream of the intake filter.

he density of air varies mvcrsely with its te mperature an

compressor dehvery and demonstrates the importance of

Tuble 2-1. Effect of intake temperature on air compressor delivery.

locating the air intake at the coolest air source, usually the
north side of the building.

2-3. intake pipe materiais.
The inside of intake piping must be smooth and not subject
to rusting or oxidation. Rust that tlakes off will enter and

w;l] be used Welded joints must be avo;ded since weld
beads can break free. enter, and damage the compressor.
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tions per minute (rpm). Crmml pipe lenlhs must be verified
with equipment manufacturers.

2-5. Intake air filter

ML L calangimea ~F tlho £liqe tiimn ic hacad anm uhathar tha air
1ne S€ieCuon Orf e Iner typc is odd>Ca il wiicuictr uik an
camnrocenr ta he need i< lihricated aor nonlubricated. and
COMPIrESSOr 10 OC USCU 15 JUOTILALL OF DOMINONLATE, ant

on the quality of ambient air.

a. Viscous impingement filters have an efficiency of 85
to 90 percent of particle sizes larger than 10 microns. This
type of filter is acceptable for lubricated reciprocating com-
pressors operating under normal conditions.

T cc:

b. Oii Datn filters have an efficiency o
f ; 10n

mpressor manufdclurers but may be consi-
dered for lubrlcated reciprocating compressors operating

Initial Temperatures

Initial Temperatures

Deg F Relative DegF Relative
DegF abs Delivery DegF abs Delivery
-20 440 1.180 70 530 0.980
-10 450 1.155 80 540 0.961
0 460 1.130 90 550 0.944
10 470 1.104 100 560 0.928
20 480 i.083 ii0 570 0.912
30 490 1.061 120 580 0.896
32 492 1.058 130 590 0.880
40 500 1.040 140 600 0.866
50 510 1.020 150 610 0.852
60 520 1.000 160 620 0.838
Corps of Enaineers
Corps of Engincer



under heavy dust conditions.

¢. Dry filters have an efficiency of 99 percent of particles
larger than 10 microns. Because of their high filtration efti-
cieney. these filters are the best selection for rotary and
reciprocating compressors. They must be used for nonlubri-
cated compressors and whenever air must be kept oil-free.

d. Two-stage dry filters. to provide 99 percent efticiency
of particles larger than 0.3 micron. will be used for cen-
trifugal units.

¢. With all types of filters. a means ot monitoring the air
pressure drop through the element must be provided. which
indicates element contamination.

2-6. Dust and vapors.

All air compressors are sensitive to dust and airborne vapors
which can form adhesive, abrasive. and corrosive mixtures
within the compressor. These contaminants build up in rotat-
ing parts and can induce excessive wear and mechanical
unbalance, thereby damaging the compressor.

2-2

*TM 5-810-4/AFM 88-8, Chap.3
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AIR COMPRESSORS

Whenever it is economically feasible, a central compressed
air system will be utilized to serve mnlt_!p!e noints of use.
The air pressure in the receiver will be in the range of 80
to 125 pounds per square inch guage (psig). Compressors
and all accessories will conform to American Society of
Mechanical Engineers (ASME) B19.1 and B19.3, ASME
Boiler and Pressure Vessei Code Section Viii, PTC-9 &
PTC-10, and Instrument Society of America (ISA) §7.3, as
applicable. Oxygen must not be handled in the presence of
hydrocarbon lubricants. Where lubricating oils cannot be
tolerated at the point of use. oil-free air compressors will
be used. Oil-free air is required for such end uses as food
handlmé m Cdl cal and dental applications (c nsull TM i»

a by using a ¢ fug 80
whuh is not Iubrlcated duc to its Lonhguratmn a water-sea-
led rotary compressor: or a reciprocating nonlubricated air
compressor using carbon or Teflon for piston and packing
rings. For isolated cases where oil-free air is required on a
compressed air system coalescing filters may be used to
remove solids, moisture. and oil from the air stream.

3-2. Types.

An analysis will be made for each compressor selection to
insure that the best value is obtained. Comparisons of such
items 1nuuam5 but not umnca to, brake horsepower (bhp)

maintenance LOS[S should be made bctwu,n lhc dltferent
types of compressors before final selection is made. The
following basic types are available:

a. Reciprocating. Air volumes range up to approximately

_____ Py

The need for \lllLlUIllb or Uduung structures

6.000 cfm.
around the reciprocating compressor to meet noise attenua-
tion requirements requires investigation. These positive dis-
placement compressors are available with oil-lubricated and
oil-free cylinders.

b. Liquid sealed rotary. This type of unit provides oil-free,
posmve dlsplacement non- pulsatmg opcrdtlon The com-
Pressors
adjustment of inte . ]
50 cfm aDDI‘Olealel 300 cfm. This type of air compres-
sor is recommended for health care facilities.

¢. Rotary helical screw. Oil lubricated rotary helical screw
compressors have an air volume range from 22 to 3,100

~

cfm. This type of COMPpressor serves best as a baseload

i‘nlur\l'\ ne Oilfree rotary helical scr

ndacnine. wi-ire rota Iy ncntar 5L

<
f'b
3

air volume range from 400 to 12,000 Ltm Anolher type of
rotary compressor, the oil-free rotary lobe compressor is

available from 100 to 500 cfm. Oil-free rotary screw and
rotary lobe compressors can be used for baseload or partial
load.

d. Rotary sliding vane. Air volumes range up to approxi-
mately 3,000 cfm. Such compressors can be oil-injected
oil-flooded, or oil-fiee types. This type of COMpircssor has
low operating cost, no pulsation, and is free from vibration.
This permits installing the compressor directly on the
simplest foundation.

e. Centrifugal. Air volumes range from approximately
l .200 cfm to approximately 18,000 cfm. A blowoff silencer

s needed for noise control. CCH[rlngdl compressors require
no lubrication in contact with
provide oil-free air
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lom hac haan avnariansad with tank maintiira of tha waldoeaant
IVIIL HHAd ULLldl b/\}!bl ACHIVOUU Wil walin xupl.un, qal Lt1ie wolldllionit
points. To alleviate the potential problems of tank rupture

at weldment points, tank-mounted air compressors are re-
quired to be factory-assembled units with tanks constructed
in accordance with ASME Boiler and Pressure Vessel Code
Section VIII.

3-3. Capacity.

Total air requirement will not be based upon the total of
individual maximum requnrements but upon the sum of the
average air consumption of air operated devices. Determina-
tion of the average air consumption is based on the concept
of load factor (the ratio of actual air consumption to the
maximum continuous fuii-loaded air consumption). The

Compressed Air and Gas Institute (CAGD Compressed Ai
LOMPréssea Alr anag uas institute \\.,nux; LOompressea Air

and Gas Handbook explains the procedure for using load
factor to determine compressor capacity. After making the
calculation, add 10 percent to the estimated consumption
for leakage. The total is the compressor capacity required
for design. More capacity may be added to allow for future
growth of the facility or serviced area over the next 2 years.

3-4. Multistaging.

Multistage compression can be used to reduce power losses
associated with the air temperature rise during compression.
Also, compression efficiency will be increased using multis-
tdgmg e air comprcssor unit, however, will increase in

sure levels and the intended compressor use. When using
multistage compression, intercoolers should always be used
to improve the effciency of the air compressor unit.

-5. Number.

w
[}
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An cconomic evaluation is necessary to determine whether
a central (‘nmp_r*\\ml air distribution system or a system of

separate compressors located near the point of usage is most

cost-effective. Selection of the number of compressors for
cilher situation should be based upon economics and other
factors such as system reliability. Seasonal or operational
load variations must aiso be onsmerea The efficiency of
smaller
units, but use of smaller air-cooled units permits savings on
water, water piping, and system losses. Multiple units with
interconnecting piping give flexibility for maintenance shut-
down of one compressor. A smaller air compressor to handle
requirements for weekends, holidays, and other low usage
times may also be economical.

3-6. Location.

Compressors are to be located in clean, well lighted, and
ventilated areas of sufficient size to permit easy access for
cleaning, inspection, and any necessary dismantling, such
as removal of pistons, wheels. crankshafts. intercoolers,
motors, and drivers. Adequate aisie space is needed between
items of equipment for normal maintenance as well as for
equipment removal and replacement.

3-7. Automatic warning and shutdown.
Air compressor systems will be protected against high tem-
perature, high pressure, low oil pressure, and in the case
of cemmugi COMPrEssors, excessive vibration. Protecii

=
o
&)
19

3-8. Vibration limits.

Compressor manufacturers should be contacted to obtain
gunddn e for establishing representative centrifugal com-

pressor vibration levels.

3-9. Lubrication system.

System design will be in accordance with the manufacturer’s
recommendations. Lubricant type will depend on the com-
pressor application:

a. Gravity, splash, or pressure petroleum oil will be used
where o1l contamination of the compressed air at the point
of use is not a problem.

b. Synthetic liquid lubricants will be used where there is
a danger of fire, where the carbonaceous deposits must be
reduced, or where lubricant is provided for extended mainte-
nance periods.

c. Solid lubricants, such as carbon or Teflon piston rings,
will be used for oil-free reciprocating compressed air appli-

3-10. Control systems.

Energy can be conserved with a combination of pneumatic
cylinder unloading and a manual-off-automatic selector
switch on the compressor. When in the manual position,

3-2

*TM 5-810-4/AFM 88-8, Chap.3

. and unloads to meet comnr:
i S0 NIy Lompr

ir
demands. In thg automatic position. a time delay relav allows
the compressor to operate for a predetermined length of time
unloaded. and then stops the unit. An air demand will again
start the unit. when needed. For multiple compressor sys-
tems. the automatic start/stop sequence should alternate
among al compressors.

3-11. Sound tests.

After installation, a sound test must be performed on all
compressors and accessories. Sound reading test results must
not exceed limitations set by OSHA Standard 1910.95. Mea-
surement of sound emitted from installed and operating air

compressors will be in accordance with CAGI Compressed

Air and Gas Handbook. Appendix B "(‘A(‘.I annr{ yn Tegt

S ook. Appendix B. Pneurop Test
Code for the Measurement of Sound from Pneumatic Equip-
ment.”



CHAPTER 4
AIR DISCHARGE PIPE

*TM 5-810-4/AFM 88-8, Chap.3

4-1. Critical pipe lengths.

Consideration must be given to critical pipe lengths of the
air discharge pipe, and certain lengths must be avoided to
prevent resonance. The critical lengths vary with the type
and size of air compressor, and can be determined from air

C nmnrf'\\nr m/mnf,« ‘turers.,

4-2. Surge volume.

Consideration will also be given to surge volume between
reciprocating compressors and aftercoolersm to minimize
vibration and wear in the tubes and tube supports or baffies
in the aftercoolers. Pulsation dampers or surge bottles at the
compressor dl\{‘hﬂrﬂP will increase the installation cost,

however, they may rcduce maintenance costs because at-
tenuation of discharge pulsations reduces wear and the po-
tential of tube failures.

4-3. Safety provision.

A safety valve must be provided between a positive displace-
ment compressor (‘h\(‘hﬂrop and any block valve or other

flow restricting device, as well as between the compressor
and an internally finned tube aftercooler. This is particularly
true with lubricated compressors. If deposits should clog
the aftercooler, proper protection would be afforded. Safety

valves shouid be connected GII'CCIIy into the plpmg at the

nraggnra naint it
pryossulv PUllll 1n

piping or tubing. Safety valve discharge should be directed
away from personnel areas and traffic lanes.

no withant an cary additiannl

iC gangt
n Dbllbllls widiuut ullll‘.«\-b\\dly duulllk’llal



CHAPTER 5
AFTERCOOLER AND SEPARATOR

5-1. Design.

An aftercooler complete with moisture separator to condense
and remove water vapor and oil vapor will be used. After-
coolers should be air-cooled type or water cooled type to
best suit installation and economic requirements. Air is
coolea to below its dew pomt in the aftercooler, and the

1 aen than ramaoad by th

separator will be located between the compressor and air
dryer or receiver, as close to the compressor as possible.
Water cooled aftercoolers should be protected against freez-
ing. As a general rule, a differential of 15 degrees F should
be maintained between the temperature of the coo]ing water

5-2. Circulating water.

An adequate waterflow throught the intercooler, cylinder
jacket, and aftercooler is required for cooling the compres-
sor, cooling the compressed air, and for moisture removal.
A waterflow sensing control (flow switch) is needed wich
verifies that sufficient coolmg water 1s flowing before the
COMPIeEssor is allow <
c

liguid seal rotarv
1quic otary

the compressor.

aterﬂow, prior to startup, for rotary screw
compressors and rotary lobe compressors is not required.
Piping will be designed to conform to the manufacturer’s
recommendations. A strainer or filter should be used in the
piping system to reduce fouling of the cooler system com-

“‘O
>

ponents

a Heat diccinatian fram intarcnanlere cvlindar iackoate and

a. nicat qissipation Irom intercooiers, Cy:naer jackets, and
aftercoolers is listed in table 5-1.

Table 5-1. Heat dissipation
Btu/minute/bhp total
Single-Stage Two-Stage

Intercooler ............c.cooeiiiiiil. None 20
Cylinder jacket ... 15 5
A frarcaslar 26 17

ARCICOUICT ... 20

Corps of Engineers

b. The amount of cooling water required for intercoolers,
r jackets, and aftercoolers may be determined as

gpm = gallons of water flow per minute.
bhp = air compressor brake horsepower.
rom table 5-1.

t-rise = degrees F, water temperature rise.
To keep condensation from forming in the cylinder inlet
ports, keep the temperature of cooling water entering cylin-
der jackets 15 degrees F, above the dew point of the incoming
air. This can be accompnshea by cnrculatmg water througt

tha tntar~n~nlae Fiect and tham smicmins ha cnsan rntae thhons <L
LHC HICILCouuiIclt lllbl, lllCll Plplllg lllC >Aa € waicr uir ugll
the cylinder jackets. A alternate method is to reduce the

water suoo]v to the cylinder jackets. The compressor man-
ufacturer should be consulted to verify the cooling water
requirements for cooling compressor cylinder jackets.

(¢}
[]
L
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-1. Application.

Some compressed air applications require moisture removal
in addition to that provided by an aftercooler. Such applica-
tions include paint spraying. sandblasting, use of air-oper-
ated tools and devices. pneumatic automatic temperature
controls. lines run outside in cold or subfreezing locations,
and iines passing through cold storage rooms.

6-2. Dryer types.

Supplementary moisture removal requires additional equip-
ment, higher first cost, and higher operating cost for all
drying methods. In determing overall costs, the initial pur-
chase price should be weighed against operating and mainte-
nance costs. hgurc 6-1 illustrates the re Id[lV osls tor the

@
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the pressure dew pomt muxt be duurately
determmed The dryer that meets these requirements most
economically and efficiently should be selected. The various
drying methods are as follows:

a. Refrigeration. Rcfrigcration dryers remove moisture
from compressed air by cooling the air in a heat exchanger.

Thic neamdamcne amd cacmanrac shan cae ey Lo ab o ot e
11113 CONACNSEs ana removes tn€ moisture 1rom tne airsiream
and nroduces an operatino nressure dew noint a o drver
Wi prUMuLLS Qi UV\'.“""b lll\-))ul\r L VY }l\'llll @l ~ ul]\.l
outlet in the range of 35 to 39 degrees F. By adjusting the

refrigeration unit operating parameters, these units can pro-
duce pressure dew points of 50 degrees F. Higher dew points
are available in either direct refrigeration or chiller-type

whlle the other 18 bemg regenerdted. Thls method of regen-
eration includes the following dryer classifications:

(l) Hedtless desnccant regeneration passes a

quantity of

T

the offstream bed. No externai

heat is apphi his . with a field-adjustable purge
control should be selected so that purge rate (and therefor

so th ge ra

pressure dew point) can be adjusted to accomodate seasonal
variations in ambient temperatures, thereby reducing operat-
ing costs. Heatles's dryers are capable of providing minus
150 degrees F, pressure dew point. Maintenance costs are
low since there are few moving parts. With adequate prefii-

tering to remove oil, desiccant replacement requirements
are minimal
FZe LR & P S ~ £, " an A pungre |
(<) ndai

air to regenerate the offstream tower. By reducing the
amount of purge air required for regeneration, the heat re-
generative dryer operating costs are lower. High regenerative
temperatures, however, are damaging to equipment and de-
siccant, $o any savings in operating costs can be outweighed

by the costs of maintenance and downtime.
o Nelinnagcrent Deliaueccent (calt nellet) drvers and
L LZCHIHULALUTIL,  L/UIIJuULSloil (samne puiicy) Wiyuis auu
ethylene glycol stills are included in this manual for compari-

son and general information purposes only, and will not be
used because of their high operating cost and their limited
effect on pressure dew point. These types of dryers carry
over salt or glycol into the airlines, resulting in corrosion
and potentiai damage to controis and toois. Giycoi aiso

PN rith Anetati; ~amctitiiante Af tha aie (mainly ~corhan
reacts witn certain constituenis o1 in€ air (imaiiy Caroon
dgvxide ar d ca;b@n monoxide) to form corrosive compounds

X n monoxide) to form Corrosive compounds

6.3. Prefiiters and afterfiiters.
Consideration should be given to providing a prefilter up-
stream of the air dryer and an rtemlter downstream of the

maintenance
costs. An afterﬁlter should be consndercd to protect the
downstream piping system and equipment from impurities
and undesirable particles added to the air as a result of

passing through the air dryer. Airdryer manufacturers shouid

ho cancnltad far racammandatiang and coalactinn r\rnﬁl'or(
UL LUTIDUILU UL 1Ll ULLITTIVIIUAauIuvLHD aliug a\.l\,\,uuu \)l Pl\rllllb
and afterfilters for specific air quality requirements.
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Pressure
Dew Point o )
Type of Dryer Range Typical Applications Initial Cost Operating Cost Remarks _

|
[

:)z"ozg if\lel P::‘t(;z:rt‘ls:?:gai:\sl Lowest Low to Causes high maintenance of downstream

¢ i~ moderate equipment due to salt solution in air lines.
temperature indoor air lines.

REFRIGERATED

General plant air, Most widely used t of air dryer

. ost widely u ype irdry
o ir- r Is T RN

Above 33°F air-operated tools, Low Lowest because of its inherent reliability

instruments;
and low cost factor,

materials conveying.
‘ & = R — =

Qutside air lines; chlorine

Heatless Desiccant o X Low to . inefficient operation due to
ing; m f h .
Bt AmeC _‘ff’fi_}{; _f"u, acturing moderate Highest high _purge rate.
OEIOW QO T Processes requining very
{down to minus | dry air such as assembling
150°F) electronic components
Heat Regenerative and making urethane Moderate Moderate Minimum air waste for high flow, low dew
foam to high to high point applications.
. point applicatio
Reprinted with permission of Deltech Engineering Inc.,
Century Park, New Castle, Delaware

Figure 6-1 Selection guidelines for compressed air dryers.

g'doy) ‘g-88 WiV/b-018-S Wi.
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CHAPTER 7
AIR RECEIVER

7-1. Functions.

The air receiver dampens pulsations entering the discharge
line from the compressor; serves as a reservoir for sudden
or unusually heavy demands in excess of compressor capac-
ity‘ prevents too frequent loading and unloading (s‘hon cycl-

allowing the moisture camcd over from the aftercoolers to
precipitate. Air receivers shall be constructed in accordance
with ASME Boiler and Pressure Vessel Code Section VIII.

Tttt s mamnisrae cigna

/ 4 UCICIIIIIIHIIE ICLLIVCI SILL

After the air compressor capacity has been estabiished, the
appropriate receiver size can be determined. Table 7-1 lists
the sizes of air receivers in common use and the compressor
capacities recommended for each receiver size, at pressures
of 40 to 125 psig.

Table 7-1. Recommended receiver sizes
for various compressor capacities

Compressor Receiver Receiver
Capacity (¢fm) Nominal Shell Receiver
(40-125 psig Diameter Length Volume
Operating Press.) (in) (ft) (ft3)
45 14 4 4-1/2
110 18 6 11
190 24 6 19
340 30 7 34
570 36 8 57
960 42 10 96
2,118 48 12 51
3,120 54 i4 223
4,400 60 16 314
6,000 66 18 428

Corps of Engincers

7-3. instaiiation.

The receiver will be installed on an equipment pad to keep
it dry. Adequate space around the unit is needed for draining,
inspection, and maintenance. When the receiver is located
outside the safety valve and pressure gauge will be ingstalled
indoors to prevent freezing, and the associated outdoor pip-
ing will be heat traced and arranged to drain back to the
receiver. Where automatic condensate traps are used with
receivers located outdoors, the traps will be located indoors
and ihe ouidoor piping heai itraced or the traps and piping

located outdoors will be nrovided with electric heat tane tg
10Cawa CuUiGlOors Wi o€ prov ided with electric heat w@apl o

protect them from freezing.
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CHAPTER 8
PIPING

-1. Materials.

a. Steel compressed air piping will be Schedule 80 for
sizes 2 inches and smaller and Schedule 40 for sizes over
2 inches and will be galvanized or black steel or stainless
steel. Copper compressed air piping or tubing wiil be Type
K or Type L. Fiberglass reinforced plastic (FRP), as
specified in Mil. Spec. MIL-P-28584, may also be used
within the following limitations:

(1) 150 psig maximum pressure, up to 200 degrees F.
(2) 75 psig maximum pressure, up to 250 degrees F
Pipe fittings will be galvanized or black steel or stainless
steel, to match piping used. When copper pipe or tubing 1s

W srcnd Fae e aadt oo

n - | o PR .
U\LU. Uld/CU JUIIII\ WIII oo U\LU IUI Q.UIIIILLUUII\ Didazing

filler metals with melting temperatures between 1.000 de-

oA 124 iplialas DLIWLeLn 1\ UUY

grees F and 1,600 degrees F will be used. Soldered joints
should not be used.

b. Thermoplastic piping systems for transport or storage
of compressed air will not be allowed. Safety records show
that feaks in these types of pipe (when used for compressed
air service) have caused the pipe to rupture, causing serious

lmnrv to nPr&nnnPI and/or property r‘lnmagp

................ Vpriiy ua

8-2. Loss of air pressure due to friction.

The loss of pressure in piping is caused by resistance in
pipe, fittings, and valves, which dissipates energy by pro-
The piping system will be de«»lgned for

o mrEaceniea Ae ~F & marnan RPN
< PICDSUIC Qi p O1 J PCILCII[ llUlH t

<]

n Y he most distant
formula and nomoqmph shown in the Crane Co. Technical
Paper No. 410 may be used to determine pressure drop
through pipe, valves, and fittings.

point of use. The Da[gy

8-3. Piping layout.

Where possible the piping system should be arranged as a
closed loop or *ring main” to allow for more uniform air
distributton to consumpiion poinis and to equaiize pressure

inthe ninino Senarate cervices reauiring heavy air concumn.
INWNC PipINg. SCparate services requiring néavy air ¢onsump-

tion and at long distances from the compressor unit should
be supplied by separate main airlines. Pipis to be installed
parallel with the lines of the building, with main and branch
headers sloping down toward a dead end. Traps will be
instaiied in airiines at ail low points and dead ends to remove
condensed moisture. Automatic moisture traps used for this

pllrp(\\P are effecti tive O pl\l when the uir h ac¢ heen coonled and

CHicluy Wit e i S ULl LUVITU aniu

the moisture has precipitated. Branch headers from compres-
sed air mains will be taken off at the top to avoid picking
up moisture. When an isolation valve, or other flow restrict-
ing device. is placed in the discharge line between the com-
pressor and aftercooler or receiver, a safety valve or valves

wunll ha nlnnn,l 1 th
Will uUc Pla\, u in ll

valve or valves will have a total capacity sufficient to handle
the entire output of the compressor. (If no safety valve is
used, and the isolation valve is closed upon starting, or
anytime during compressor operation, sufficient pressure
may be built up which could cause anury or damage.) A

iner or filter and a lubricator must be provided in nlnino
HULI Ul 1G] dilu a4 1uviivaww lllu) v prvYas PPt

that serves tools. Flexible connectors, such as flexible metdl
hose, will be used to connect the discharge piping system
to the air compressors. Where air quality downstream of
the compressor, receiver, and dryer is not assured for the
end use, the required additional filtration will be provided
at the point of use.
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CHAPTER 9
GENERAL DESIGN AND EQUIPMENT SCHEDULES

-1. Design analysis.
The following items will be considered in the design
analysis:

a. Application (hospital. industrial. etc.).
. Maximum opemtm0 pressure required.

=2

. Location of

b haildinog
Michne in ounain :T‘

-

—

Air usace . continuous or intermittent demand.

s

. Operating pressure dew point requirements.
Air filtration needs at points of use.
¢. Need tor oil-free air.

-

9.7 Eauminment scheduleg

2-1. mquipment schedule

| T T T 1 ha chawin an tha
LGUipMETi STHEAUITS Wi 6€ $ROW On ind

ing the following:
a. Air compressor.
(1) Capacity (cubic feet of frec air per minute).
(2) Discharge pressure, psig.
(3) Minimum motor horsepower.
() Volts. phase. hertz.

IRy A vavaccarm lice
< ALLOUDdDULY TIDL.

o))

1
(6) Spare parts list.
b. Air receiver.
(1) Capacity (cubic feet of volume).
(2) Design pressure. psig.
(3) Type (horizonta) (vertical).
(4) Diameter (feet).
(5) Length (feet).
(6) Accessory list.
(7) Spare parts list.
c¢. Aftercooler-separator.
(1) Water cooled.
(a) Capacity (cfm and ps‘ig)

leaving.
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- Gpm flow.
— Temperature in.
— Temperature out.
(e) Accessory list.
{fy Spare parts iist.
(2) Air cooled.
(a) Capacity (cfm and psig).
(b) Compressed air inlet temperature entering after-
cooler.
(¢) Approach temperature.
(d) Ambient air tcmpcralurc

........ Farem e
(C’ lvllllllllulll Lati

(f} Volts, phase, hertz,
(2) Accessory list.
(h) Spare parts list.

d. Air dryer.
(1) Type.
{2y C Ldpduly {cfm and opcraung pressure)
() New naint tamnoratnre antaring and laaving
A TV pULHIL HHpLrduaie \,lu\,lulé anu icaving

(4) Ambient temperature (degrees F).
(5) Volts, phase, hertz (if applicable).
(6) Accessory list.
(7) Spare parts list.

0
]
-l
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APPENDIX A
REFERENCES
Government Publications.
Departiments of the Armv, Air Force, and Navy.
AFR 88-50 Criteria for Design and Construction
of Air Force Health Facilities
TM 5-805-4'AFM 88-37 Noise and Vibration Contiol for
Mechanical Eguinment
Mechanical E quipment.
TM 5-809-10/AFM 88-3. Seismic Design for Buildings.
Chap. 13
TMS-811-2/AFMS Electrical Design: Interior
88-9, Chap.2 Electrical System.
TM 5-838-2 Army Health Facility Design.
Military Specification (Mil. Spec.)
MIL-P-28584A Pipe and Pipe Fittings. Glass
Fiber Reinforced Plastic, for
Condensate Return Lines.
QOccupational Safety and Health Administration (OSHA)

Occupational Noise Exposure

Safety Standard for Air
Compressor Systems

Safety Standard for Compressors
for Process Industries

Pressure Vessels. Division |
(1986; Addenda:

Dec 1986; Dec 1987)

Displacement Compressors,
Vacuum Pumps and Blowers

Compressors and Exhausters

Flow of Fluids Through Valves,

Fittings and Pipe (Updated 1982)
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S7.3-1975 (R 1981)

National Fire Protection Agency (NFPA), Batterymarch Park.
Quincy, MA 02269
99-1987
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Quality Standard for Instrument
Air

Standard for Health Care
Facilities



|
The proponent agency of this publication is the Office of
C!uef of Englneers, United State Army. Army users are in-
ifed fo send commenis and suggesi |mprovemenrs on DA
v 2028 \l\c\.uullllclldcd Chuugca tc Publications and

By Order of the Secretaries of the Army, the Navy, and the Air Force:

CARL E. VUONO
General, United State Army

Official: Chief of Staff
WILLIAM J. MEEHAN II
Brigadier General, United States Army
The Adjuiant General
LARRY D. WELCH, General, USAF
Official Chief of Staff

WILLIAM O. NATIONS, Colonei, USAF
Director Information Management
and Administration

Distribution:
Army: To be distributed in accordance with DA Form 12-34B, requirements for Compressed Air.

Air Force: F



	Title Page
	Table of Contents
	Chapter 1
	Chapter 2
	Chapter 3
	Chapter 4
	Chapter 5
	Chapter 6
	Chapter 7
	Chapter 8
	Chapter 9
	Appendix A

