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MIL-D-17847E(SH)

29 September 1987
SUPERSEDING
MIL-D-17B470(SHIPS)
27 June 1966

(Sce 6.8)

HILITARY SPECIFICATION

DEHYDRATOR, DESICCANT, SEMI-AUTUMATIC, HIGH
PRESSURE AIR

This specification is approved for use wvithin the Naval Sea Systenms
Coagand, Deparcnent of the Navy, and is available for use by all

Anncn md aoe mlf

Departments and Agencies of the Departoent of Defense.

1. SCOPE

1.1 Scope. This specification covers ndlofptive purification and dehydra~
tion equipment for removing solid contasoinants and particulate sud vaporous water
and oil from shipboard hi;h pressure alr systemas. The word dehydrator will be
ugsed to denote the entire complex of equipment throughout this epecification.

1.2 Claseification.

1.2.1 Clasges. Dehydrators shall be of the folloving classes, as specified
(nee 6.2).

Class 1 =~ 3000 pounds per square imch (1b/4n2) gauge working
pressure.
Class 11 = 5000 1b/in* gauge working pressure.

1.2.2 Capacity. The required capacity of the dehydrator shall be as speci-
_fted (see 6.2). When practical, « unit with oce of the following standard flow
ratings should be selected. .

{a) F=-75 <= 75 standard cubic feet per minute (£t3/uin) vinimus
ccpaci:y.

(b) P-100 - 100 fc3 lnin cinimum capscicy.

(c) 7-150 - 150 fe3/uin eininun capacity.

Beneficisl conments (recomnendations, addictions, deletions) and any pertinsat
dats wvhich may be of use in ircproving this document should be addressed to:
Conmander, Naval Sea Systeas Command, SEA 5523, Department of the Navy,
¥ashington, DC 20362-5101 by using the self-sddressed Standardization Documpont

Ioprovement Proposal (DD Form 1426) nnne-ring at the end of chis document
or by letter.

AHSC HIA PSC 4460
DISTRIBUTION STATEMENT A Approved for public relesse; discributfion unlicited
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2. APPLICABLE DOCUMENTS

MIL-D-17B47E(SH)

2.1 Government docukents.

2.1.1 Specifications and standards. The following specifications and

standards form a part of this specification to the extent specified herein.
Unless otherwige specified, the ipsues of these documents shall be those listed
in the igsue of the Department of Defense Index of Specifications and Standards
(DoDISS) and eupplement thereto, cited in the solicitation.

SPECIFICATIONS

FEDERAL
QQ-N-288

QQ-5-763
MILITARY
MIL-B-196

MIL-5-901

MIL-E=-917

DOD~D-1000
MIL~C=-2212

MIL-5-2940
MIL-V=2961

MIL=-G-5514

MIL-(~9858
MIL-P-15024

MIL-P-15024/5
MIL-M=15071

MIL-P-15137

TRA L

WYT =1 8 T4
[ 7 A

MIL~-I-16411
MIL-T-16420

HIL-L=-17331-

MIL-E~17555

L YV FYA MARRUA SAaWy p S

Nickel~Copper Alloy and Nickel-Copper-Silicon
Alloy Castings.

Steel Bars, Wire, Shapes, and Forgings, Corrosion-
Besisting.

Repair Parts, Accessories, and Kitg, Mechanical;
Packaging of.
Shock Tests, H.I. {High~Impact); .Shipboard

[ o, Ty ot mmel Oeeasoaaia T amae ' .

Hachinery, Equipdsnt &td Sysicas, Beguirexatls

- for.

Electrical Power Equipment, Bagic Requirements for
(Naval Shipboard Use).

Drawings, Engineering, and Associated Lists.

Controllers, Electric Motor A.C. or D.C., and
Associated Switching Devices.

Snubbers, Fluid Presgure, Inatrument Protection.

Valves, Pressure Reducing, For Gas Service (Sices
1/4 co 2 Inches IPS).

Gland Design; Packings, Hydraulic, General Require-
ments for.

Qualicy Program Requirements.

Plates, Tags and Bands for Identification of
Equipment.

Plates, ldentification.

Manuals, Technical: Equipments and Sysatems
Content Requirements for. y
Provisioning Technical Documentation for Repair
Partg for Electrical and Mechanical Equipment
{Naval Shipboard Use). ’

Cnvinaeai{ ~ral 411 naw Dad ?lat P- Ava
Wire, Scrip, Sheet, Bar, and Plate) and Forgings.
Insulation Felt, Thermal, Glags Fiber.

Tube, Copper—fickel Alloy, Seamldps and Welded
(Copper Alloy Numbers 715 and 706).

Lubricating 011, Steam Turbine and Gear, Moderate
Service. :

Electronic and Electrieal Equipment, Accessories,
and Provisioned Items (Repair Parts): Packaging
of.
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HIL-F-18866
MIL-1-18997

MIL-R-19523
NIL-H-22577

HIL~V=-2410%
MIL-R-83248

STANDARDS

HILITARY
: DOD-STD-100
MIL-STD-103

MIL-STD~167-1

MIL-STD-271
MIL-S5TD~278
NIL~STD-758
MIL-STD-769°

DOD-STD=-1399,
Section 300

MI1L-D~-17847E(SH)

Fittings, Hydraulic Tube, Flared, 37 Degree and
Flareleso: Steel.

Indicator, Pressure, Panel Mounted or Case
Supported, General Specification for.

Relays, Control, Naval Shipbeard.

Hesting Elements, Electrical; Cartridge, Strip
and Tubular Type.

Valves, Clobe, Angle, Quick Change Cartridge Tria,
High Pressure (H.P.) Hydraoulic and Poeumatic
(Sizee 1/8 = 1-1/4 Inches.)

Rubber, Fluorocatrben Elastoaner, High Teaperature,
Pluid, and Compression Sat Resistant.

Engineering Drawing Praccices.

Sanpling Procedures and Tables for Inspection by
Actcibutes.

Mechanical Vibrations of Shipboard Equipment
{Type 1 - Environoental and Type II ~ lInterually
Excited).

Requirements for Nondestructive Testing Hethodn

Welding and Casting Standard.

Packaging Procedures for Submarine Repair Parts.

Thermal Ingulation Bequiremeats for Machinery and
Piping.

Interface Standard for Shipboard Systems Electric
Power, Alternating Curreat. {(Metric)

2.1.2 Qther Governpent dravings and publicaflons. The following other

Governzent dravings and publications form s part of this specification to the
extent specified herein. Unlesa otherwise specified, the issues shall be cthose
io effect on the date of the solicitacion.

DRAWINGS
MILITARY
810-1385884 = Unions Fittings and Adapters, Butt end Socket
- Welding, 6000 PSI, WOG, Oxygen (IPS).
810~1385941 = Fittings, Silver-Brazing, WOG, 3000 PSI for
. U.T. laspectioan.
810-1385943 = Uniong, Silver Brazing, 3000 PSI, WOG, IPS
tor U.T. Iaspection.
810=1385963 = Ficttings, Bilver—Brazing, Rickel=-Alominun-
Bronze, for U.T. Inspection (IPS) 3000 and
5000 woG.
= Light, Indicator (Switchboard), 2 Laxp, SP?.

9000-56202~F=73507

Types B-27A chrough B—27C.
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PUBRLICATIONS
NAVAL SEA SYSTEMS COMMARD (HAVSEA) )

0900-LP-001-7000  ~— Fabricatfon and Inspection of Brazed Piping
Systens.

0938-LP-013-5010 = Technical Manual for Dehydrator-Desiccant,
Semi—Automatic High=-Pressure Air Model 1
SAHP 5000 EHE.

NAVSHIPS 250-537=1 = Radiographic Standards for Brontge Castings.

NAVSHIPS 250-537-2 - Radiographic Standarda for Bronze Castings
for Radium, Cobalt {60) and High Voltage
X-Rays (1000 KVP and Over).

(Copies of specifications, standards, drawings and publications required by
contractors in coonection with specific acquisition functions should be obtained
from the contracting activity or as directed by the -contracting activity.)

{NAVSHIPS 250=537-1 available as P.B. #131854 and 250-537-2 available as P.B.
7151351 from the Clearing House for Federal Sclentific Technical Informatien,
Department of Commerce, 2585 Port Royal Road, Springfield, VA 22151.)

NAVSHIPS 250-692-1) — Radiographic Standards for Steel Castings —
Supplement 1 for Nickel-Copper, Copper-
Nickel and Aluminum-Bronze Alloy Castings.

(Copies of Supplement 1 should: be obtained from Haval Ship Engineering
Center, Code 6634, Department of the Navy, Washington, DC 20360.)

2.2 Qther publications. The following documents form & part of thig apeci-
fication to the extent specified harein. Unless otherwise gpecified, the issues
of the documents vhich are DoD adopted ghall be those listed in the igsue of the
DoD15S specified in the solicitation. Unless otherwige specified, the issues of
documentg not listed in the DoDISS ghall be the iesue of the nongovernment
documents which ie current on the date of the solicitation.

AMERICAN NATIONAL STANDABDS INSTLITUTE (ANSI1)
316 11 = Forged Steel Fittings, Socket-Welding and Threaded.
(DoD adopted)

(Application for copies should de addressed to the American National Stan~-
dards Institute, 1430 Broadway, New York, NY 10018.)

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
Boiler and Presgure Veasgel Code.

(Applicstion for copies shuuld be saddressed to the American Socia:y of
Hechanical Ecgineers, 345 East 47th Street, New York, NY 10017).
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A 312 - Standard Specification for Seamless and Welded Auscenitic
Stainlesc Steel Pipe. (DoD sdopted)

A 484 - Standard Specification for Cenersl Requirements for Sctain-
less and Heat-Resisting Bars, Billets and Forgings.
(DoD adopted) -

A 555 - Standard Specificstion for General Requirepents for
Stainless and Heat Resisting Steel Wire and Wire Rods.
{DoD adopted)

A SB1 - Standard Specification for Free-HMachining Stsinless and

‘ Heat-Resisting Steel Wire. (DoD adopted)

A 582 - Stendard Specification for Pree—Hachining Stainless and
Heat=Resleting Sceel Bars, Hot~Rolled or Cold-Finished. -
{DoD adopted) .

E 446 - Scandard Reference Radiographs for Steel Castings Up to

2 1. (5] am) in Thickness. (DoD adopted)

(Application for copies should be sddressed to the American Society for
Testing and Materisls, 1916 Race Street, Philadelphias, PA 19103.)

UNIFOEM CLASSIPICATION COMMITTIEE AGENT .
Unifora Freight Classification Ratinge, Ruled_and Regulations

(Application for copieo should be addressed to the Uniforu Classification
Comaittee Agent, Tariff Publication Officer, Room 1106, 222 South Riverside
Plaza, Chicago, IL 60606.) .

(Nongovernnent standards and other publications are normally.available
from the organizstions which prepare or vwhich distribute the documents. These
documents also may be available i{n or through libraries or other informational
sarvices.)

2.3 Orxder of precedence. In the event of a conflict between the text of
this specification and the references cited herein (except for associated detail
specffications, specification eheets or NS standarde), the text of this speci-
fication shall take precedence. Nothing in cthie specification, however, shall
supersede applicable lavs and regulations unless a specific exemption has been

sEPeLiscaa SLxDiilCElrig

obtained.
3. BEQUIREMENTS

3.1 Firsct article. When specified in the contract or purchase order, a
saaple shall be subjected to first arcicle inspection (see 4.3 and 6.4).

3.2 Quality progran requirevents. Dehydrators furnished under this speci-
ficatfon shall be manufactured under a quality prograsm vhich has been accepted
s meeting the requirenants of MIL-Q-9858. . .

3.3 General requirenents. Dehydrators furuished under this specificstion
shall be self-reactivating, dual tower, disiccant type units utilizing heat for
resctivation. Operation of these units gshall be seai-sutomatic as defined in
6.5(1). The basic configuration is shown schenatically on figure 1. Additional

R e — o .

general requirements are as followe:



(a)
(b)

(el
(d)

”~
i
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(t)

(g)
(h)

»
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Dehydrators shall be cuitable for hoth continuous and intermittent
cperation.

The dehydrator shall weet the effluent air requirements specified
in 3.6.2 for a-minimum of 1000 cycles without changing desiccant.
This is based on the influent air conditions specified i{n 3.6.1
for each dehydration period (see.6.5(c)) and an ambient tempera-
ture. range of 60 to 130 degrees Farenheit (°F).

Reactivation air requirement shall not exceed 10 percent of the
dehydrator design capacity.

Alr flow through the towers ehall be dovnward during dehydrntion
and depregsurization periods.

All fllrers, valving, instrucentation, hesting elements, terminal
coanections, controlc, and dehydration towers shall be accessible
for maintenance, repair, and clieaning from the front of the
dehydrator. Ko external connectioos shall be piped or wired to
the back of the dehydrator.

All piping snd pressure contalning components shall operate at the
vorking pressure specified (see 1.2.1) and shall be constructed
in accordance with the applicable sections of the ASME Bailer
Construction Code for Unfired Presgure Vessels, or as specified
herein.

Lugs, suitable for use with a chaln hoist or ainiln: lifting
equipment, shall be provided on the debydratot.

The dehydrator shall be operable from the shipboard 440 volt,

3 phase, 60 cycle, type I powver eupply as specified in
DOD=-STD=-1399, section 300. It shall operate from one phase as
shawn on figure 2.

The following components shall be conveniently located for

operation and visibility:

{1) Flow selector wvalves.

(2) Reactivating air exhaugt valves.

{3) Tower depressurization valves,

(4) Pre=filter drain valve.

(5) All pressure and temperature gauges.

(6) Control panel. '

3.4 Materials. All materifals shall be corrogion-resistant and suitable
for use in a marine ataoosphere. Materisl selections shall be as approved by the
contraccing activicy. .

3.4.1 Recovered materials. Unless otherwise gpecified herein, all equip-

went, material, and articles incorporated in the products covered by this
specification shall be new and may be fabricated yusing materials produced from

ggggvgggé materisale to the mayioum extent nrnrticn‘lﬂp withont 1-nnnrd~l rine rha

e i ar P e e e T T e bd Bt - JLL

iptended use. The term “recovered natertals" meang materialg vhich have been

collected or cecovered from sclid wvaste and reprocessed to become s sovurce of

rav materials, ss opposed to virgin raw materials, None of the Above shall bhe
interpreted to mean that the use of used or rebuilt products is-'allowed under

this specification unleds otherwise gpecifically specified. ™
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3.5 Construction.

3.5.1 Pipiog. Piping ehall be sespless construction in sccordance with
either composition 70-30 of MIL~T-16420 or grade TP-316L or 304L of ASTH A 3l2.
Mintwuo allovable wall thickness shall be determined by the following formula:

T = PD
zis + 0.&?5
Where:

? a Mintmum allowable degiagn wvall chickneos in inches.

Nooinal outside diaceter-in inches.

D

P

Working pressure (eee 1.2.1).

S = Maximum allowable material fiber stress due to internal
pressure at the system operating temperature.

In oo case shall pipe wvith nominal vall thickness less than schedule B0 be used.

3.5.2 Fitctinge. Taper pipe thread connections shall mot be used. FPittings
in accordance with MIL-F-18866 oay be used for gauge piping.

3.5.2.1 Class I, dehydrators. Fitctings used in line piping shall be
velding end ficctings specified in 3.5.2.2 or eilver-braring end fittings in
accordance vith Drawing 810-1385941 or 810-138596). For takedown joints,
unions i{n accordance with Drawing B810-1385884 or 810-1385943 shall be used,
except that the union rute materials shall be either H ponel, composition B
of QQ--288 or corrosion-resisting steel, composition 303 Se or 416 Se of
ASTHM A 484, A 582, A 555 or A 581,

3.5.2.2 Clasa 11 dehydrators. FPictings used io line piping shall be in
accordance wvith ANSI Blo.ll. The materisls of these fittings shall be forged
copper—unickel alloy in accordance with MIL=C=15726 or corrosion~resisting steel,
Clans 316 or 304 L of QQ~5-76). For take—dowvn joints, unions in accordance with
Draving 810-1385884 shall be used, except that the union nuts materisls shall be

either H monel, composition B of QQ-N-288 or corrosion-resisting steel, composi-~
tion 303 Se or 416 Se of ASTH A 484, A 582, A 555 or A 581.

3.5.3 Hanifold ssseoblies. Manifold assemblies (see figure 1) shall be as

follows:

~
(a) Valves 1, 2, 3, 4, 5 and 6 and the orifice shall be furnished as
s oanifold sssembly., Provision shall be made to connect pressure
gauges 7, 8, and 9 and pressure switches 10, 11, and 12 to the
* manifold. Provisions shall be made to-limit .the temperature of
this nanifold to 180°F. Valve cartridges ahall be {in accordance
vith MIL-¥=24109. Pressure gauges shall be in accordance with
HIL-1-18997 podified to oeet the shock requirements of WMIL-S5-901.
These gauges shall be ficted wich snubbing devices in accordence
vith HMIL~5-2940. The purge pressure gauge shall be protected
from pressures exceeding its design vorking pressure.
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(b) Valves 13, 14, 15 and 16 and filters 17 and 18 shall be furnished
as a manifold sssembly. Combination Pump Valve Company Number
665 check valve cartridge, or equal, modified for 400°F pervice
shall be used. Filcer elements shall withstand a differential
pressure equal to the working pressure specified (eee 1.2.1) in
the normal flow direction during adsorption and a differential
pressure equal to 500 1b/4n2 in reverse flow during reactivation
and have 8 5 micrometer nominal, 18 micrometer absolute removal
rating for gas sexrvice.

3.5.4 Presoure reducing valve. The reactivating air pressure reducing
...... e 10 Af £douvra 1 =hall ba in accordance with MIL-V=2061. Naaton af

Vaive, aleh a5 OI IAgUTE 4, BO&as T8 40 ACLOILANCT Fatao %4 &rVas JSRALEND 1

the valve shall emphasize ruggedness, relfabilicy, vimplicicy aad esse of
maintenance. The valve shall require no adjustments after assembly other than
the set point adjustment. The valve ashall be of basic balanced poppet design
and ghall maintain the specififed eccuracy of regulation with inlet pressure
variations over a range of 500 to 4500 1b/in2 gauge. The valve shall be sized
to pass the required purge flow with an inlet preasure of 500 1b/1a2 gauge.

3.5.5 Back pressure valve. 7The basic material and construction require-—
ments for the back pressure regulating valve, item 20 of figure 1, shall be the
. same as those invoked on the predsure reducing valve in 3.5.4. -The valve shall
have an accuracy of regulation sufficient to prevent the air velocitiee through
the towers from exceeding the design limite when the back preassure varies over
the range of zero co 4500 1b/102 gauge. The valve ghall be sized to pass rated
flow of the dehydrator with a pressure drop of no more than 30 1b/4in2,

3.5.6 Solenoid valve. The two-way two-~position solenoid valve, item 21
of figure 1, shall open and close against an inlet pressure differential of
5000 lblinz. The valve shall fincorporate a soft seating feature and all trim
shall be designed for rapid replacement. Materials shall be in accordance
with MIL-V=-296l. The solenoids shall conform to the electrical requirements
of MIL=-E=917. Degign of the valve sghall emphagire nldwﬁdnnnn reliabilire

Sagpsl VAR TR Srasaw L2 R4 a==nnas .........-—---...., .

simplicity, and esse of maintenance.

3.5.7 Pre-filter. The pre~filter, item 22 of figure 1, shall remove solid
contaminants, particulate oil and water and oil vapor. The filter sump shall be
provided with & valve drain line. The valve shall incorporate a soft geating
feature.

3.5.8 Gaskets. Gaskets ghall be suitable for the pressure and temperacures
to which they will be subjected and shsll be cowmpatible with 2190 TEP lubricating
oil of MIL-L-17331. Fressure seals shall be type 1 of MIL-R-83248 for tempera-

tures below 180°F, and as approved by the command or agency concerned for
temperatures over 180°F.

3.5.8.1 Gland finishes and dimensions. O-ring gland finidies and dimen-
sions shall meet the requirements of MIL-G~5514. Back-up tingc'lhnll be provided
to prevent O-ripg extrusion for pressures exceeding 1500 1b/in2,
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3.5.9 Dehydration towers. Dehydration towera, items 25 and 26 of figure 1,

shall be as follovs:

(o)

(v

Towvers shall have & removable head to facilitate teplaceasnt of
desiccant and fnspection of tower internals. Removal of the
head shall give access to the full inside dispater of the tower.

The desiccant beds ehall be fully packed and epring loaded .to
preclude desiccant break=up due to shock, vibration, and attri-
tion. The springs shall be coupressed or provided wicth a
restcaint to limit spring movemant to & maximus of 1/2 inch
under & coopreasive load.

3.5.10 Desiccant. The following properties shall be optimized in selecting

a desiccant:

(a)
(b)
(c)
(4)
(e)
(f)

Abf{licy to maintain a lov dew point (see 6.5(a)).

Good physical astrength.

Low pressure drop.

Resictance to fouling.

Ability to remove hydrocarbons.

A 400°F maximum required reactivation air temaperature.

3.5.11 Heaster. Heater, item 27 of figure 1, shall be as follova:

(a)

(b)

Tubular type heater elemcents with harmetic end seals in
accordance with MIL-H-22577 shall be used. These clements
shall operate at 5000 1b/in? gauge pressure.

A Cemperature coutroller with ap sdjustable set point and.
indicating feature shall be provided to limit the maxiaun
temperature of the resctivating air.

3.5.12 Control papnel. A contrel panel shall be provided which incorporates

the following features (see figure 3):

Ca)
(b)

{c)

(d)
(e)
(£)
(g)

(h)

Pover on=off ewitch and indicator light.
A timer to record ‘tower dehydration operating time for ecach
cycle (see 6.1(b)).
Indicator lights for each tower to shov:
(1) vhen tover is on dehydration service.
(2) When tower 1is being resctivated, that is, the heating
and cooling period (see 6.1(e) and (f)).
(3) ‘then tower s on etand-by (see 6.5(g)), that is, end
of heating and cooling period.
Reactivatior cycle indicator to .show posftion of the repeat
cycle progran timer.
A reactivation start switch, .
An indicator light to show wvhen heater is on. *
An fndicator light to show when hester temperature {s too
high. : .
A test switch to check condition of indicator lights.

3.5.13 Control circuit. A control circuit as shown scheomatically on

figure 2 shall be provided. A number of safety and coanvenience features shall
be {ocorporated in this circuit to:



(a)
(b)
(c)

()
(e)

~
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Keep tower reactivation In phaee with the repeat cycle
progran timer.

Secure heater when the reactivating air temperature 1s
too high and asctuate a warning light.

Secure heater, heater on light, reactivating light, and
repeat cycle timer when:

(1) HNo reactivating air is. available.

(2) Depressurization valve on tower being reactivated
ie ianadvertently left open.

Flow selector valve on tower being reactivated ia
inadvertently left -open.

Reactivating air exhaust vslve oo tower being
renctivated 1s inadvertently left closed.

Secure reactivating air at end of cooling period.

Stop the dehydration timer vhen the compressor stops.

3

'

”~
t

3.5.14 Indicator lights. Indicator lighta shall be in accordance with

types B~27A or B-=27F of Drawing 9000~56202-F~73907.

3.5.15 Contactors and switches. Contactors and switches (excluding

pressure switches and relays) shall be in accordance with MIL-C-2212.

3.5.15.1

3.5.15.2

Relays. Relays shall be in accordance with MIL-R-19523.

Pressure switches. Pressure switches ¢hall be as approved by

the contraccing activicy. The &switches shall:

(a)
(b

{c)
{a)
(&)
(f)
(g
(h)

Have & dripproof enclosure.

Be capable of ar least 25,000 operations at rated voltage
and current.

Repeat within plue or minus 1 percent.

Comply wich MIL-E-~917.

Have an insulation resistance aot less than 10 megohms.

Have the pressure connection in accordance with 3.5.2.

Have the pressure capsule material in accordance with 3.4.
Have 2 minimum proof pressure of 1-1/2 times the working )
pressure specified (see 1.2.1) with the following exceptiom.
A minimum proof pressure equal to the wvorking pressure would
be acceptable for the purge air pressure switch provided a
protection device 16 installed to .limit air pressure to the

pressure evitch from exceeding working pressure.

3.5.16 Timers.

3.5.16.1
(a)
{b)
(c)
{4}

(e)

Bapeat cycle timer. The repeat c¢ycle program timer shall:

Have a normal switch life of 50,000 operaticneé, glnizum, at
rated voltage and current. .

Have & motor 1life of at least 10,000 hours.

Have an insulation reaistance not less than 10 segohms.
Suspend cperstion in case of power failure and then
automatically resume operation when pover ie reatored.

Indicate visually the different phases of reactivation cycle
{oee figure 3j. ) :

]

10
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3.5.16.2 Dehydration timer. The dehydration timer shall incorporate the
features of (b)), {(c) and (d)} of 3.5.16.1 and the following:

{(a) Have an adjugtable asutomatic shur—off point.

() Have a caoual reset. .

(c) Have a repeat accuracy vithin plus or minus 1/2 of | percent
of. full scale.

{d) Have a 24-hour read-out time (aee figure 3).

(e) Have an adjus:able marker to indicate permissible dehydration
tioe for ope tower. This time (T) is a function of the
actusl flovw conditions of the systen in which the dehydrator
{e to be inptalled. Tiwe (T) may be determiced by the
following equation:

T = & hours X Flow rating (see 1.2,2
Actual flow (sta 3 n
3.5.17 Safecy. The desiccant tovers and heater shall be {nsulated to

prevent injury to operating personnel. The fnsulstion material shall be glass
fider felt in accordence vith MIL-I-16411 and the nominal thickness of the
material shall be in accordance with the requiremants of MIL~STD-~769 for thick-
ness of fosulating materiala for hot surfaces of machinery and equipment up to
850°F. Metal lagging, in accordance with the requirepents of MWIL-STD-769 for
metal lagging, ehall be provided to contain and protect the insulation material.

3.5.18 Melding. Welding and allied processes shall be in accordance with
MIL~-STD—-278. .

3.5.19 Brazing. Fabricacion and inspection of all brazed joints shall
be in accordance with NAVSHIPS 0900-LP-001-7000. In addition, quality coatrol
records for each brazed piping joint shall be caintsined {n accordance with the
requiremeants of NAVSHIPS 0900-LP-00!=7000 for quality control records.

3.3.20 Radiography. Radfographic examination shall be performed in
accordance with MIL-STD-271 on all pressure conteining castings as specified
‘in table I.
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3.6 Performance.

3.6.1 1Iafluent air conditions. Influent air conditions shall be as follows:

(a) Teaopersture 105°F.

(b) Pressure as specified (see 1.2.1).

(¢} Flow as specified (see 1.2.2).

(d) Vater content ~ saturated (see 6.5(h)).

{(e) 011 countent (lubricating oil symbol 2190 TEP ia accordance
vith MIL=L=17331) - 1.0 part per uillion by weight.

3.6.2 Effluent air requirements. Effluent air requirepents shall de as
follows:

{(a)} Tenperature ~ 115°F caxinun.

(b} Water content = aot to exceed a dev polat of wmious 60°F at
operating pressurae.

(¢) 011 coutent = not to exceed 0.1 part per millicn by waight.

(d) Dirc or particulate contsninant = 18 microoeters maxioum.

3.6.) Dehydration period. The dehydration period, with air at the condi-
tions specified in 3.6.1, shall be not less than & hours.

3.6.4 BRBesctivation period (see G.S(d)). The required reactivation period
shall not exceed 4 hours.

The dehydrator shall glll the {nfluent air specified
.- A af &N 1hidn

-k s b o E ol 3+ o
TESSGUTE GQTOPp Ci Jv Aau/al™.

- e d

a 1 4
4 Willi & Saximis

3.6.5 Pressure drop.
iAG 306 p
3.6.6 Shock and vibration. The dehydrator shall be resistant to mechanical
shock and vibrastion as encountered ou board ship. The dehydrator shall pass the
shock and vibration tests specified (see 4.6.3).

3.7 Marking.

3.7.1 HNameplate markings. The followving data shall be included on name=
plates in legible markings:

{a) Hanufacturer's nampe, identification or sodel number, secial
number, contract or order number, date of manufacture and
any other pertinent information.

(b) Deaign characteristics; namely, working presapre, capacity,
electrical data (for exsmple voltage) dew poimt and oil
content of influent and effluent air, and any other
pertinent information. ’

13
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3.7.2 1ldentification plates- ldentificacion plates in accordance with
Hi.-?-15024 end MIL-P-15024/5 chall be ingtalled on the equipment. They shall be
swiurely attached to a part of the equipment which will not be ordinarily renewed
durlag norwal service life. They shall be located in & readily accessible posi~-
tlon where they can be read at all times without danger to personnel.

3.7.3 Piping conoections. Inlet and outlet air connectione shall be
designated.

. 3.7.4 Electrical and mechanical controlsg. Elecfricnl and mechanical
controls ahall be suitably marked.

3.7.5 Ipstruccion plate. An operating and safety ipstruction plate in
accordance with MIL-P-15024 and MIL-P=15024/5 shall be provided to give the
operator & clear, consiae, ncep-by-scep procedure for energizing the dehydracor
and- for shifting from one desiccant tower to another. It shall include operation
of the timer contrel and the control valves in coajunction with the various indi-
cator lights. The {nstruction plate shall also.include a schemacic flow diagran
wich the componente identified therein. 4ny safety precautions required for pafe
operation and maintenance ghall also be included.

3.8 Drawings. When the Government has limited rights in the-datas shown
on thege drawings as determined by the coantractural provisions regarding rights
in technical data, the drawings furnished herewith should be marked with the
following reatriccive legend:

"Furnished under United States Government Contract No. N
Shall pot be either released outside the Goverument, or dupli-
cated, or disclosed in vhole or in part for manufacture or
procuremeat, without the written permission of .
except for: (a) emergency repair or overhaul work by or for the
Government, where the item or process concerned is not otherwise
reasonably available to enable timely performance of the wark:
or (b) relesse to a foreign government, &8 the faoterests of the
United States may require; provided that in either case the
release, use, duplication or disclosure hereof shall be guhject
to the foregoing limitations. This legend ghall be marked on
any reproduction hereof i{n whole or in part.”

3.8.1 Bid driuihge. Dravings which are sufficient to permit evaluation of
the design and approval of materials shall be submitted as specified (see 6.3).
The dravings shall shov the following:”

a% Aaarim—maTe sV ol ama o mad o oY oo
s

I'd

\a
uhich clearly depicc the desisn and construction of the

(b) Bill of material lieting specificactions, grade, Sondition or
other data adequate to identify materials proposed.

(¢)’ Outliuned dimensions, disasgembly space, location and size of ead
connections and location of mounts.

(d) Estimated dry weight and limications on installatfon.

(e¢) Location of center of gravity.

(f) WViring diagrams and schematics.

{(g) Flow diagram.

14
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3.8.2 Ship equipment drawing. 5Ship equipoent dravings shall be in accor-
dance with DOD-STD-100 and DOD-D=1000.

3.8.2.1 Prelicinary dravings. Preliminary dravings shall be submitted to
the coansand or sgency for approval prior to etarting fabrication. The dravings

shall include the information required by 3.8.1, and the following:

(a) Asseobly and detafls of all piping components. "Form, fit,
and function™ data shall be epecified oo the drewings. Detail
drawings shall show dimeansiocns, finishes, concentricicy,
parallelise and squaiteness requiremants, material condition
requirements and all other information applicable to the
manufacture and inspection of the part detailed.

(b) Ascenbly drawvings of all other components.

(¢c) FPabrication dravings depicting all pressure vesssl, piping
component, and piping vwelds. Weldicg and inspection proce~-
dures shall be specified on the drawings.

(4) PFabrication dravings liscting veldiog and inspection procedures
for any other welded assenbly which requires procedure approval
a6 opecified in MIL-STD-278.

(e) Pabricaction dravings dopicting all pressure coutaining brazed
Joints. Brazing end inspection procedures shall be specified
on the drawings, and qualification test results submitted vhen
required by NAVSHIPS 0900-LP=-001-7000.

3.8.2.2 PFinal dravings. Final drawvings shall include all changes required
by the dravings approved by the comnand'or agency concerned and the informstion
ipdicating validacion by the command or agency concerned granting approval. The
draviogs shall depict the equipoent actually furnished.

3.9 Manuals. HMHanuals shall be in sccordance with type 1 of MIL-M-15071.
The sanuals shall containo all information necessary for {natallation, operstion,
and msintensnce, and repair of the bagic equipsent and sub—components without che
services of the manufscturer. The format, extent of details and coapleteness
shall be st least comparable to HAVSHIPS 0938-LP-013-5010.

3.10 Repair parts. On board snd stock repair parts shall be furnished in
accordance with HIL-P~[5137. On board and stock repair parts shall consist of
the following:

ltes : ' atd

.rimr..............-.-l-........-.-I....‘.loo Percent
After filcter elenentl............-.......-lm Pﬂrcﬂnt
Teapersture SWitchiueiscescescancscacaness 00 percent
Casket and lulﬂ..........-.......--.....-200.96!.’(:6!1!:
?fe-filter cleunt-.-.-...............-..-100 percent
Hep. pressure Switchecescececessrocecnsans SO-parcent
ﬂeltiﬂg eleuntoocooon----.---oq.oc-luuuco l_uch
DeslCCaNtecessanesosssssonsrsasasnasssasnss 1 f.ch.rza

3.10.1, Other repair parts as recommended by the supplier and appruvcd by
the command or agency concerned shall also be included.

15
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3.11 Special tools. I1f required, special toole or equipment shall be furn-
{shed for adjusting, dissesembly and servicing of the unit. Special tools are
defined as those tools not listed in the Federal Supply Catalog (copies of this
...catalog may be consulted in the office of the Defense Contract Administration
Services Management Area (DCASMA)). -

4, QUALITY ASSURANCE PROVISIONS

4,1 Beppensibility for inspection. Unless otherwise specified in the
contract or purchase order, the contractor is responsible for the performance of
all ipepection requirewents ss specified herein. Except as otherwise specified
fn the contract or purchsse order, the contractor may use his own or any other
facilities suitable for the performance of the inspection requirements apecified
herein, unless disapproved by the Government. The Government reserves the right
to perform any of the imspections set forth in the specification where such
inspections are deemed necessary to assure supplies and services conform to

prescribed requirements.

4.1.1 BResponsibility for compliance. All items must meef all requirements
of sections 3 and 5. The inspection set forth in this specification shall become
a part of the contractor's overall inspection syeétez or quality program. The
absence of any inspection requirements iu the specification shall not relieve
the contractor of the responsibility of assuring that all producte or supplies
subaitted to the Government for acceptance comply with all requirements of the
contract. Sampling in quality conformance does mot authorize submission of known
defective material, either indicated or actual, nor does it commit the Government
to acceptance of defective material:

4,2 Classification of inapections. The inspection requirements specified
. hereln are clasgified as follows:

(a) First arcicle inspection (see. 4.3).

(b} Quality conformance inspection (see 4.4).

4,3 Piret article inspection. One dehydrator of each class and capacity
representing production equipment in all respects, shall be subzmitted to the U.S.
Navy Marine Engineering Laboratory, Annapolia, Maryland for examination and test-
ing to determine conformance to the requirements of this specificati{on. This
ingpection shall include and be in the following order: .-

(a) Examination (see 4.5). .

(b) Hydroatatic test (see 4.6.4).

{c) Air leakage test (see 4.6.5).

(d) Performance test (see &.6.1).

{e) Vibration test (see 4.6.3).

(£) Mechanicel shock teat (see 4.6.3).

4.3.1 Prior to submiasion of the dehydrator for first article inspection,
the contractor shall perform all necessary tests, including oil and dirt removal,
hydrostatic, leakage and operating teet (see 4.6.2, 4.6.4, 4.6.5, and 4.6.6) to
insure that the design 1s eound and the dryer will meet the first article inspec-
tion requirements. The first article unit ehall be shipped with the desiccant
removed from the towers and filters as aspplicable. Desiccants shall be packaged
in separate packages and inm proper proportions for each use.

16



Downloaded from http://www.everyspec.com

H1L~D=]784TE(SH)

4.3.2 Vaiver of firs

tospection will be granted ou subsequent orders for the same
be granted vhen the omanufecturer hss veriffable evidence that the dehydrator he
proposes can meet the epeciiied performance requirementcs, providing such evidence
contains actual teet, examination, or other verifisble quality data. No changes
from the firat arcicle unit examined and tested will be scceptable without the

approval of the comnand or agency concerned.

4.4 Quslity conformance inspection.

“4.4.1 Llot. All dehydrators of the sape class and capacity offered for
delivery at one time undec one contract or order shall be considered a lot for
purposes of quality conformance inspection.

"

4.4.2 Sampling for exsoination and hydrostatic and leskage tests. A random
sample of dehydrators shall be selected froa each lo:. in accordance with 1nlpec-
tioo level 11 of MIL-STD-105, for the cxaoinstion of 4.5 and the tests of &.6.4
and 4.6.5. The acceptable guality level (AQL) shall be 1.5 percent defective.
For ssmple size 15 the acceptance number shall be zero, and for 25 it shall be
ane.

4.4.3 Sappling for operatimfg test. All dehy
shall be subjected to the operating test specified

4.5 Exanination. Each sanple dehydrator selected in accordance with 4.4.2
shall be examined to determine conformance to the requirements of this specifi-

cation-and the approved dravinogs. Equipoent shall be surfece exssined {ncluding

visual exanination for defects, vorkoanship, dioensions and any other rcquire-
meats not involving tests. |

4.6 Teats.

4.6.1 Performance test. The complete dehydrator shall be sssembled with all
controls, indicators, dessicant, and accessory apparatus. It shall operate for
150 hours with vpormal operaticg pressure and rated capacity. The operating period
shall include normal daily shutdovn and startup, some of vhich shall be arranged
to occur at intervals not coinciding vith the start of a drying cycle. During
this test, all magual and sutomatic devices and all instruments shall be observed
and operability shall be demonstrated. During this test the drying performance
shall meet the requirements specified in 3.6.2. At least one measurement of dew
poiot shall be taken per hour.

4.6.2 011 and dirt removal test. Tests shall be conducted to determice the
ability of the dehydrator to meet the oil and dirt removal requirement specified
in 3.6.2. The test installation shall consist of a closed system into which
mscasured smounts of cootsoinsats csn be introduced. Full flow sampling of
effluent air shall be used to determine the efficlency of pur(tlcntton. The
sampie coliecting arrangesent shail consist of filitering devices arcanged in
saries, some having the capability of removing particulate matter dowvn to 0.3
wicroueters and other being able to adsord vapors.

17
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6.3 ¥V \d shock test. upon successful conclusion of the tests
specified in 4.6.1 and 4.6.2, the dehydrator shall be tested for registance to
vibration in accordance with MIL-STD=}67-1 and for resistance to shock in accor-
dance with grade A, class 1 of MIL=5-901. During these tests, the unit shall be
subjected to hydrostatic (water) pressure equal to the normal operating pressure.
After complecion of these tests, and if examination reveals no serious damage,

the unit shall be operated 2 sufficient length of time to demomstrate normal
performance.

4.6.1 Vibration an

4.6.4 Hydrostatic test. Each sample dehydrater Selected in accordance with
4.4.2 shall be hydrostatically tested to 150 percent of normal operating pressure
for 1/2 hour. Any leakage, porosity or permaneunt deformatiom will be cause for
rejection. - .

4.6.5 ieakage test. Each sample dehydrator selected in accordance with
4.4,2 shall be tested for leakage with air at the normal operating predgure for
1/2 hour. The leakage rate shall not exceed one perceat of the design flow rate.

4.6.6 Operating test. All dehydrators offered for delivery shall be oper—
ated to verify that automatic features, electrical equipment, and instrumentation
are working properly. Reduced pressures and flov rates may be used for this
purpose. -

4.7 Iaspection of packaging. Sample packsges and pecke, and the inspection
of the preservat{on-packaging, packing and marking for shipment and storage shall

be in accordance with the requirements of section 5 and the docunents specified

therein.

5. PACKAGING

{The packaging requirements specified herein apply only for direct Govern~
ment acquis{tion. For the extent of applicability of the packaging require—
wents of reference documents listed in section 2, see 6.6.)

5.1 Domestic shipment and early equipment installation and for storage of
on board repalr parts.

5.1.) Dehydrator.

5.1.1.1 Preservation and packaging. Preservation and packaging which may
be the contractor's commercial practice, shall be gufficient to afford adequate
protection against corrosion, deterioration and physical damage during shipment
from the supply source to the using activity and until early installacion.

S.1.1.2 Packing. Packing shall be dccomplished {n & manner which will
insure acceptance by common carrier at the lowest rate and will afford protection
against phymical or mechsanical damage during direct shipment frod.,the supply
source to the using activity for early installation: The shipping containers
or method of packing shall conform to the Uniform Preight Classification Ratings,
Rules and Regulations or other carrier regulations ss applicable ‘to the mode of

trangsportation and may conform to the contractor's commercial practice.
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S.1.1.3 Marking. Shipment marking information shall be provided oa fanterior
packages and exterior shipping coastaloers la accordance with contractor's comneri~
cal practice. The information shall include nomenclature, Hational stock nuaber
or manufacturer’s part number, contract or order number, contrsctor's nase and

destination.

5.1.2 Oun bosrd repair psrts. On board repsir parte shall be preserved .and
packaged level A, packed level C, and macked levels A and C respectively fa
sccordance with MIL-E=17555 aad MIL~E-196 as applicadle. For submarine spplica-
tion, level A pressrvation and packaging oethods shall be modified in accordance
wich u-n-q-rn.nn

5.2 Domestic shipment and storage or oversess shipment and for stock repair
Egrtc. The requirements and levele of preservation, packaging, packing, and .
~ marking for shipment shsll be-as specified by the contracting activity (sece 6.2).

$5.2.1 The following provides various levels of protection during donestic
shipoent and storage or overseas shipment vhich may be required when acquisition
is made.

$.2.2.1 Preservation and packaging. Preservation and packaging shall be
level A or C as specified in accordance with MIL-R-1%6 or HIEhB-IISSS. a8
applicable. For submarine applicltiona. level A preservation and packaging

shall be modified in accordance with MIL-SID=-758.

5.2.1.2 Packing. Packing ohall be levels A or B as specified in accordance
with HIL-R=196 and MIL-E-17555, as applicable.

5.2.1.3 Marking. Harking ohall be as specified in accordance with MIL=-R~196
and MIL-E-175535, as applicable.

6. NOTES

6.1 Intended use. The dehydrators covered by this specification will be
connected to the discharge side of a constant displecement air conpressor. These
coopressors are used to charge high pressure air bottles fron atmospheric condi-
tions to veorking pressure.

6.2 Ordering data. Acquisition documents should specify the following:

(a) Title, nuaber, and date of this apecification.

(b) Class required (see 1.2.1).

{c) Capacity required (sce 1.2.2).

(4) Preservation, packaging, packing and marking required,
" if other than specified in 5.1 (see 5.2).

(e) Mounting (deck or bulkhead). .

(f) Size liwitations (hgight. length aad wideh). , *

¢

6.3 Bid data. Bid data should include the drawings specified in 3.8.1.

19

!



Downloaded from http://www.everyspec.com

M1L-D~-17847E(SH)

6.4 Firot article. When a first arcticle inspection is required, the item
should be a.first article sample. The first article should consist of one unit.
The contracting officer should include gpecific instructions in acquisition docu~
ments regarding arrangements for examinations, approval of first article test
results and dieposition of first articles. Invitations for bids ehould provide
that the Government reserves the right to waive the requirement for samples for
first article inspection to those bidders offering a product which has been
previously acquired or tested by the Government, and that bidders offering such
products, who wish to rely on such producticn or teet, wust furnish evidence
victh the bid that prior .Covernment approval is presently approprlate for the
pending contract.

6.5 Definitions. .The following defipitions are imcluded to provide a common
basis for dehydrator design and to ingure that the requirements specified herein
are interpreted properly:

(a) Dev point. The tempersture at which a vapor begins to deposit
as a liquid or frost below 32°F.

(b) Cycle. The time allowed for a desiccant bed to be in dehydrating
service, reactivated, and returned to dehydracing service.

(¢} Dehydration period. The portion of a cycle during which the
desiccant bed performs the dehydrating €function. -

(d) Reactivation period. That portion of the cycle during which the
adsorbed molsture is removed from the desiccant bed and the
desiccant is returned to its original ¢ondition. The reactiva-
tion period includes the time required for depressurization,
heating, cooling and repressurization of the desiccant tower.

{(e) Heating period. That portion of the reactivation period during
which heat is introduced into the desiccant bed.

(f) Cooling period. That portion of the reactivation cycle during

vhich heat previously introduced is removed.

Stand-by period. That portion of the reactivation period when the
cooling period has ended and the dehydration tower is ready to be
preessurized and placed on dehydrating service.

(h) Saturated sir. Afir which, at a given pressure and temperature,
contains as much moisture as it can retain in the presence of an
excess of moisture.

(i) Semi-automatic dehydrator. A machine requiring operator attention
to switch towers and start the reactivation period. The reecti-
vation period ig terminated automatically.

~
-]
—r

£ L ik m st e ad o maasd 1 ol

6.6 Sub=contracted material and parts. The piﬁ'ﬁigiﬁg‘ requirenencs of
referenced documents listed in gection 2 do not apply vhen matrerials and parts
are acquired by the contractor for incorporation into the equipment and lose
their aeparate identity when the equipment 1s shipped.

-
-
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6.7 Subject term (key word) listing.

Adsorption
Contaminants
Dehydration
Purification

6.8 Changeo from previous issue. Asterigks are not used in this revision
to identify changes with respect to the previous lsguec due to the extensiveness
of the changes.

Preparing activity:
Navy - 8H
(Project. 4460-H039)

§t
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FiIGURE 1.  Flow diasgram.
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Right tower flow salector valve

Lefc tovwer reactivating air exhsust valve
Right tower reactivating air exhzust valve
left tower depressurisation valve

Right tower depressuricatioz vzlve

Left tower pressure gauge

Right tower pressure gauge

Reactivation air pressurs gauge

Number 1 pressure switch

Nuober 2 pressure switch

Number 3 pressure switch

Check valve

After filters

Reactivating air reducing valve

Back pressure regulatini valve
Reactivating air solenoid stop valve
Pre=~filrer

Inlet check valve

Pre—filter draion valve

Left dehydracion tower

Right dehydration tower

Reactivating air heater

Reactivating eir temperature gauge
Reactivating sir high temperature switch
RBeactivacing air flov conirol vaive
Muffler

FIGURE l. Flow diagram. = Continued
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Notes to figure 2: )
Schematic diagram shown with left tower depressurized and

1.

2.
3.

&,

right tower dehydrating.
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FIGURE 2. Electrical control schematic.

Tiper 1s at the zero degree rotation position.
All the control relays are shown with the contacts in their

normal de—energized positions.

Set points shown for pressure and temperature

representative only.
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Dehydration timer
Reactivation timer

Power relay

Disconnect swicch

Fuse

Heater

Reactivation tiser mootor
Pressure switch

Pilots light test swicch -
Eeactivacion selector switch
Solencid valve

Transforomer

PIGURE 2.

1L - Power on

2L - Left cower dehydration
AL - Right tower reactivating
AL - Right tower stand-by

5L ~ Heater on

6L = Left tover stand-by

7L = Left tower raactivating
8L -~ Right tower dchydration
9L - Heater temperature high

Electrical control schematic. ~ Continyed
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