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MIL-STD-T59B
DEPARTMENT OF DEFENSE
Washington D, C. 20301
CONDENSERS, AIR COOLED, REFRIGERANT=-12
1. This standard has been spproved by the Department of Defense and is
mandatory for use by the Departments of the Army, the Navy, and the Alr
Force, effective 26 November 1965.

2, Recommended corrections, additions or deletions should be addressed
0 the U.. 8. Army Natick Leboratories, Natick, Mmssachusetts. Q1760
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1. SCOPE MIL-STD~759B

1.1 Scope.= This standard covers mechanical draft air-cooled condensers
for use with Refrigerant-l2. The condensers cover a range of capacities or
heat rejection rates from 16,000 British thermel units per hour (B.t.u./hr.)
to 57,000 B.t.u./hr. when fitted with the applicaeble fans specifled hbrein.

1.2 Classification.~ The condensers shall be of the following types and
classes

Type I - 22,000 B.t.u./hr.

Type IT = 35,000 B.t,u./hr.

Type TII - 46,000 B.T.u./hr.

Type IV = 57,000 Bit.u./hr,

Type V « 16,000 Bet.u./hr.

Type VI = 28,000 B.t.u./hr.

Classe 1 =~ Copper tubing, sluminum fins, aluminum housing.
Class 2 « Copper tubing, copper fins, alumimm housing.
Class 3 = Aluminum tubing, eluminum fins, aluminum housing.
Cless 4 -~ Steel tubing, steel fins, steel housing.

2, REFERENCED DOCUMENTS

2.1 Governmental.- The issues of the following documents in effect on date
of invitation for bids or request for proposal, form e part of this standard to
the extent specified herein:
SPECIFICATIONS

FEDERAL

CC-M-636 ~ Motor, Alternating-Current (Fractional Horsepower).
MILITARY

MIL-C=23122 « Condensers, Air Coocled, Refrigerantelz.

STANDARDS
MILITARY ’
MIL-STD-279 =~ Compressor, Reciprocating Power, Driven, Open
Type, For Use With Dichlorodifluoromethane
{CCLoFo). o
MIL-STD=TT3 = Comp;essors, Hermetlic: For Use With Refrigerant 12.
M8 35925 - Connection End, SolderwJoint, Refrigeration.
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PUBLICATION
NATIONAL BUREAU CF STANDARDS
Handbook H28, Screw-Thread Standards for Federal Bervices,

{Application for copiles should be addressed to the Superintendent of Documents,
Govermment Printing Office, Washington D.C. 20k02).

3. DEFINITIONS
3,1 Condenser.- The term "conensés" §hall include the coil, shroud and
fan orifice, and fan.

3.2 Coil.- The term "coil" shall include the. tubes, fins, return bends (if
used), tube sheets, mounting flanges, headers (inlet and outlet), and top and
bottom plates,

3.3 Fan.=- ‘The term "fan" shall include the propeller hlade esnd hub, with
components specified in table IIT.

3.4 Heat rejection capacity.,— The term “heat rejection capacity" shall
designate the rate in Btu/hr. that the condenser is capable of rejecting
when fitted with the specified fan and when operating at 25 degrees Fahrenheit.
{F) temperature difference.

3.5 Temperature difference. The term "temperature difference"” is the
difference in F. between the saturated refrigerant-12 temperature equivalent
to the refrigerant dischsrge pressure and the dry-bulb temperature of the air
flowing scross the condenser coil (Bee table IT).

L. GENERAL REQUIREMENTS

4.1 Refrigerant.- The condensers shall be designed for operation with dichloro-
difluoremethane (CCLEFQ) » refrigerant-12.

4,2 Equipment.- The condensers shall be provided with belt-driven or
direct electric motor driven fans (see 5.2), when operating in conjunction with
reciprocating compressors conforming to MIL-STD-279 and with direct motor
driven fans (see S.2 and 5.3) when operating in conjunction with hermetic type
compressors conforming to MIL-STD-TT3.

4.3 Fan rating.- The fans shall operate at the specified revolutions per
minute (RPM), plus or minus 5 per cemnt, for rating purposes. In applicetion, the
fans shall operate at the specified RPM, plus or minus 33 per cent, provided
this does not exceed the manufacturer's recommended tolerance,
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4.4 Condenser.- The condenser coil shall consist of single or multirow
tubes with each row of tubes having & vertical or horizontal S-shaped arrangement
with or without return bends. The inlet and outlet headers shall have one or
more inlets and outlets intc and from the coil tubes. The fan shall be centrally
located at the orifice provided and the air shall be drawn through the condenser.

L.5 Procurement specification.~ The procurement specification for condempers
covered by this standard 1s Specification MIL-C=-23122,

5. DETAILED REQUIREMENTS
5.1 Condensers.=

5.1.1 Dimensions.- Condensers conforming to this standard shall conform to
the dimensions shown on figures.1l and 2.

9.1.2 Materials.~ Condensers conforming to this standard shall conform to
the materials shown in taeble I.

5.1.3 Céggcitx,- Condensers conforming to this standard shall meet the

minimum heat rejection capacities shown in teble IT when operating at the conditions
indicated.

5.1.4 Pressure drop.~ The pressure drop through the coil tube between the gas
inlet header and 1iquid outlet header shall be not greater than 12 psijifat rated load). .

5:15 Construction.-
5.1.5.1 Bonding fin to tube.= Tubes shall be mechanically or hydraulically

expanded into fins to form a firm and continuous metal to metal contact. -Hydrogen
brazing may be used on steel coils in lieu of mechanical or hydraulic expansion.

- 5/1+5+8 Bonding tube to tube sheet.= Tubes shall be mechanically or hydraulically
expanded into drawn collars (3/32«inch minimum draw without splitting) or ferrules

to form e tight fit between tubes and tube sheets. Hydrogen brazing mey be used

on steel coils in lieu of mechanical or hydraulic expansion,

5.1.5¢3 Fin shape and spacing,- The shape of the fins ehall be optional with
a maximum of eight (8) evenlyespaced fins per inch of tube length fitted to
form a continuous and firm bond with the tube,

5.1.5.4 Joints.- All permanent joints in refrigersnt circuits shall be brazed
for copper and steel parts. Joints for aluminum parts shell be inert gas welded.

5+145.5 Connections.~ Inlet and outlet connections shall be type L tubing
and shallebe sweat type connections conforming to MS 35925, except tolerances
shall be as shown in figure 1.
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5.2 Fans.- The fans shall be propeller type. o _ .

5.2,1 Dimensions.~ The fan dimensions shall conform to the dimensions '
shown in table IIT.

5.2.2 Materisl.- The material for the fen propeller shall be  corrosion-
resisting steel, steel treated to resist corrosion, or corrosion resistant

metal. The material for the hub shall be corrosion-reslsting steel or steel
treated to resist corroslon.

5.2.3 Characteristics.~ The fan characteristics shall be as shown on
figure 3.

5.3 Motors.~ The Ean motons shall conform to CC=M-636 and teble IV of
this standard.

5.4 Thresds.- Threads, if used, shall conform to Handbook H28.

: 5.5 Fan and fan motor selection.~ When required, the applicable fans apd
fen motors shall be provided with the condensers.
v Notice of avallability.- Copies of specifications, standerds, drawings or
publications regitied by suppliers in connection with specific procurement

functions should be cbtalned from the procurement agency or as directed by
the contracting officer.

Copies of this standerd for military use may be obtained as indicated in
the foreword to the Index of Military Specifications and Standards.

, A
The title end identifying symbol should be ‘stipulated when requesting copies of -
military standards. '

Custodians: Preparing activity:

= GL Armmy - GL

Asennsr
ATTHY
¥avy - YD Project No. 4130-0187

Army - MD
User activities:

Army -~ CE, ME
Ravy - MC

L




Downloaded from http://www.everyspec.com

MIL-STD-T59B
TABLE I.- Condenser materials
Condenser top and '
: bottom plate and Mounting flange
Tube Fin fan shroud and tube sheet
Wall - -r
“thick~
Dia~- ness *Thicke #*Thick= *Thick=
meter (inch) Mateé- ness = Mate- ness Mate- ness
‘Class  Material (inch) minimum raal  {inch) rial {inch) rial (1nch)
1 Cu 3/8 016
1 Cu 1/2 .020 AL 04010 Al 0.050 Al 0.100
1 Cu '5/8 .020 ‘
2 Cu 3/8 ..016
2 Cu 1/2 020 Cu  0.009 A 0.050 A - 0,100
2 Cu 5/8 .020 0
3 A 3/8 .025
3 AL 1/2 .035 Al 0.010 Al 0.050 Al 0.100
3 Al 5/8 -035 o
4 St e .035 St 0.012 St 0,045 St 0,05k

*Commercisl mil tolerances shall apply to specified thickness dimensions.

TABIE II.~ Condenser heat rejection ca.;ga.cAijci

Heat rejection Refrigerant-12 *Alr volume CFM .
Condenser capacity-Btu/hr saturated gas {max) at 75F and Air temperature
" type {min) temperature 14.7 cu.ft.perlb. dry bulb
I 22,000 _ 13t F 2,000 110 F
IT 35,000 135 F L., 000 110 F
III 46,000 135 F 4,000 110 F
v 57,000 135 F 5,000 110 F
v 16,000 135 F 1,500 110 F
VI 28,000 135 F 3,500 110 F

* The air pressure drop through the condenser shell not exceed 0.30 Inches water
pressure at specified maximum air volumes.
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TABLE ITT. Fans .:.L./ : - .
Condenser No. of Dia.(inches) Hub _
- type blades and model _ ‘ Keyway 2/ Set screws
Length Bore dia, Width Depth
(inches) (inches) (inches) (inches) No. Size Type
1 b 18 o 1-l/2 1/ - - 2 5{16" A
+# 1/ + 0,001 24NF L
- 0.000 L
E
II, IIT, &4 2ka 1-1/2  5/8 3/16 3/32 - 2 5(16" N
VI # 1/h +°Qeo0L  + 0.000 + 1/32 2LNF
‘ - 0,000 - 0,002
v R 24B 2 3/4 3/16 3/32 2 5[16"
+#1/4 4+ 0.000 + 0.000 +1/32 2hnr
- 0,000 = 0,002 IE*_‘
v L 16 1-1/2 1/2 ' - - 2 5516" A
+# 1/ + 0,001 . 24NF D
- 0.000 ;

1/ Fan characteristics (see figure 3).

2/ Fan models 2LA and 24B shall have keyways in hubs to f£it NEMA stendard shafts.-
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TUBE SHEET
e L
AO7 GRS HEADER CONN
FIN TOP PLATE
LT L Y i
P\ = e e
N ' ‘ Al N
H L 5 |— L ~=al §
/ 7 i D | € F
y % = (D * LI——‘—':‘-‘—.I
=g~ T__'L____._J
- Q?
FNNED SUEFZCE - A LIDND HEADER CONN
(AHOLIEONTHEL) Ny
I
BOTTOM ALATEN N g LD SueracE
(FECTCBL)
CONDENSER TYPE _] TOLERANCE
DIMEN.| DESCRIPTION T T II | IIT 1 iv ¥ VI { INCHES)
: ____OVERALL DIMENSIONS (INCHES)
L | length overall P7-5/8 130 41 47 7-5/86_|30 =1/
H height overall 22-1/8 34-1/8 32-1/8 134-1/4 l1B-1/8 27-1/8 + 1/2 -0
D depth overall {face of |[t1 11 11 11 11 11 + 1/4
mounting flange to faces
of hot gas and liquid
connections)
LOCATION OF HOT GAS &
LIQUID CONNECTIONS DIMENSION {INCHES)
A vertical ¢ finned sur- [13-13/1§ 14-13/1¢ 19-9/16[22-1/16 [13-13/16] 14-13/16 + 1/8
face to ¢ of hot gas
end liquid connections
B horizontal ¢ finned 9-.1/2 15-1/2 14-1/2 |15-1/2 7-1/2 11 *+1/8
surface to ¢ of hot
gas connection
C horizontal ¢ finned 9-1/2 15-1/2 14-1/2 {15-1/2 7-1/2 11 +1/8
surface to ¢ of liquid .
connection
TYPE CONNECTIONS - SIZE (INCHES)
E hot gas connection 5/8 7/8 7/8 1-1/8 5/8 7/8 +0
(C.D,) -0,003
F liquid connection 5/8 5/8 7/8 7/8 5/8 5/8 |+0
(0.D.) -0.003
FIG ]~ CONPENSERL O/
J-S2 /975
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L 4~ R FT (M)
| I | | | - 7uBE SHeFr
1 fN / buee | ———ALTERNATE SHROUD
e ﬂ' - CONSTRUCTION
2
Z
& —
F . J——
o MOUNTING FLANGE
— T-olt
Al ' N
B _— y'_ ‘-"—!_
| 1] { A ] E_..,.'—-F//VM‘W SUPEGCE
p ' l [HOE/ZONTHL)
1
G — FINVED SURFACE (VERTIAL)
CONDENSER _TYPE TOLERANCE
DIMEN. | DESCRIPTION 1} 11 11 A v_ ! Vi 1NCHES)
' OVERALL DIMENSIONS (INCHES)
L length overall 30~1/8 | 32-1/2 |43-1/2 |4a9-1/2 |30-1/8 | 32-1/2 | + 1/8
helght overall 22~1/8 | 34-1/8 | 32-1/8 |[34-1/4 |18-1/8 | 27-1/8 | + 1/2
, -0
D depth overall 1) 11 1l 11 11 11 + 1/4
MOUNTING DIMENSIONS (INCHES)
A herizontal ¢ finned 2 15 15 15 7-1/2 1 12 + 1732
surface to ¢ top
bolt holes -
B vertical ¢ finned 14~3/4 | 15-7/8 | 20-5/8 {23-7/8 L14-3/4 15-7/8 - | + 1/32
surface to ¢ bolt
holes
c horizontal distance 28~7/8 | 31-1/4 | 42-1/4 |[48-1/4 [28-7/8 | 31-1/4 | + 1/32
between bolt hole ¢'s
E bolt hole ¢ distance 9 10 10 i0 7-1/2 8 + 1/32
F diameter of bolt holes 7/16 7/16 7/16 7/16 7/16 7/16 ] + 1/16
L -~ 0
numger of bolt holes 3 4 4 4 3 4
each mounting flange
FAN ORIFICE DIMENSIONS! (INCHES)
X dianeter 18-1/2 | 24-1/2 |24-1/2 |24-1/2 |16-1/2 | 24-1/2 | + 1/16
R radius of bell 1/2 i/2 1/2 1/2 1/2 /z2'i+ 1/8
NOTE: 1., THE CENTER OF THE FAN ORIFICE SHALL BE WITHIN 1/18 INCH OF THE LINE FORMED BY

THE INTERSECTI1ON OF THE PLANES THROUGH THE VERTICAL § AND HDRIZONTAL ¢ OF THE

FINNED SURFACE,

FIGURE— 2.

I
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