SIZING THE EXTROL
DIAPHRAGM-TYPE HYDRO-PNEUMATIC TANK

‘We suggest that you make an office copy of this page when ready to calculate.)

Critical Sizing Procedure
THINGS YOU MUST KNOW: :
1. Total SystemWaterContent . ...............vvuienrenunaennnn.. (1) - “gallons.
2. Minimum System Temperature . .. ........... ot vt eannnnn. (2) °F.
3. Maximum System Temperature ................. e (3) °F.
4. Minimum Operating Pressure at EXTROL Tank .. .. ............. v (4) PSIG
5. Maximum Operaiing Pressure at EXTROL Tank .................... {5) ——__PSIG
SELECTION OF EXTROL MODEL:
6. Find and enter *Net Expansion Factor” (use TABLE 1) .. ............. 6y 3.
7. Amount of Expanded Water = line (1) x line (6)....... . ...........(7) __.. galions
8. Find and enter “Acceptance Factor” (TABLE2)..................... 8y —
9. Minimum Total EXTROL Volume = line (7) + line(8) ...... i, (9 - gallons
10. Using TABLE 3 a, b, ¢, d, select an EXTROL that is at least equal to
line (9) for “‘Total Volume' and line (7) for Max. Expanded Water ;
Acceptance Gallons = : e
<
TABLE 1...NET EXPANSION OF WATER
ximum Minimum System Te oF Msaxlmum Minimum System Temp °f
m . ystem :
°F | 40°F | 50°F | 60°F } 70°F | 80°F | 90°F | 100°F | {Temp. °F.] 40°F | S0°F | 60°F | 70°F | 80°F | 90°F | v00°F
°F | 0005 | 00eg | - - - - 160°F | 0209 | 0208 | 0204 { 0194 | 0181 | 0165 | 0148
L0 | .00149 | 00143} 00094 | — - - - 170°F | 0242 | 0241 | 0236 | 0227 | 0216 | 0201 | 0184
80°F | 00260 | 00254 | 00204 | 0OV11] — - - 180°F | 0276 | .0275 | 0271 | 0261 | 0250 | 0236 | 0210
90°F | .00405 | 00399 | 00350 | 00256 | 00145 | — - 190°F | 0313 | 0312 | 0307 | 0208 | .0287 | 0272 | .0255
100°F | 00575 | 00569 | 00520 | .00426 | 00315 { 00170 — 200°F | 0351 { .0350 | 0346 | 0336 | .0325 | .0311 | 0204
110°F | .00771 | 00765 | 00716 | 00622 | 00511 | 00366 | 00196 210°F | 0391 | 0390 | 0386 | 0376 | 0365 | 0351 | 0334
120F | 0100 |.0099 | 0095 | 0086 | 0074 { 0060 | 0043 220°F | 0434 | 0433 | 0428 { 0419 | 0408 | 0393 | 0376
130°F | 0124 | 0123 | .0118 | 0109 | o098 |.0083 | 0066 230% | 0476 | .0475 | 0471 | 0461 | 0450 | 0436 | 0419
140°F | 0150 |.0149 | 0145 | 0135 | 0124 | 6110 | 0093 240°F | 0522 | .0521 | 0517 | 0507 | 0496 | 0482 | 0465
150% {0179 | 0178 | 0173 | 0164 | 0153 | .0133 | 0121
. TABLE 2. .. ACCEPTANCE FACTORS
Maximum Minimum Operating Pressure at Tank {Psig) - -y
Oper. Pressure
at Tank (Psig) 5 10 2 5 20 30 0 .| S0 Z 60
27 0.527 0.408 0350 0288 0.168 . - - b
30 0.560 0.447 0403 0336 0.224 - - - =
35 0604 0503 0463 0 403 0302 0.10 - - -
40 0.640 0548 0512 0457 0.366 0.183 - - -
45 0.670 0.586 0553 0.503 0419 0.251 0.084 - - - -
50 0.69%6 0518 0.587 0.541 0464 0.309 0.155 -1 T - i
i 4
55 077 0646 0617 0.574 0.502 0.359 0.215 0.072 -’I -4 -
60 0.73 0.669 0643 0.602 0.536 0.402 0.268 0.134 4 - i -
o 85 0.753 0 690 0.565 0.627 0.565 0.439 0.314 0188 |y 0062 | — -
b 70 0.767 0.708 0685 0.649 0.590 0.472 0.354 0.23 0.118 - -
75 0.780 0.725 0702 0.669 0.613 0.502 0.390 0.279 0.167 0.056 -
80 0.792 0.73% 0718 0686 0634 0528 0422 0317 0.211 0.106 -
90 0.812 0.764 0745 0716 0.669 0573 0.478 0.382 0.287 0.191 0.09
100 0.828 0785 0767 0.741 0.698 0610 0523 0436 0.347 0261 | 0174
10 0842 0802 0786 0.762 0723 0.642 0561 0 481 0.401 0.321 0.241

- NOTE: For additional Net Expansion of Water factors and Acceptance factors see the AMTROL Engi-
neering Handbook. Consult Form 900-84 (revised 3/85) and Form 901-85 for further EXTROL information.

AMTROL:

WEST WARWICK., R.t. 02893 Printed in US.A.

AX Series EXTRO
tified and come in two styles, vertical:
and horizontal, that can be installed in
a suspended or free-standing configu- .
ration. Eleven sizes are avajlable in to-
tal tank volumes from 8 to 132 gallons
MAX WORKING PRESSURE: 125 psig
MAX OPERATIMNG TEMP: 240F

v

Ls are ASME cer-

L Series EXTROLS are ASME cer:
tified and eleven sizes are available in
total tark volumes from 53 to 528 gal-
tons. They are free standingonintegral ’
floor stands and are easily installed. -

Vert.
Tank Max. | Series { Series
Model | Volume | Accept. {Height |Length] Dia.
No. |(Gallons) | (Gallons) | inches | tnches | Inches
AX-15 78 24 - 19 12
AX-20 109 24 = 12534} 12
AX-40 217 48 - 43 12
AX-60 336 113 {4234 l42-74) 16
AX-80 44 4 226 56 {5514} 16
AX-100} 557 26 69 [68-14] 16
AX-120] 680 340 |44-v4la0-14) 24
AX-144) 770 340 [43-wBl4a5vs| 24
AX-180} 900 340 [56-12|52972] 24
AX-200] 1100 340 67 63 24
AX-2401 1317 452 176-314|74-1:4] 24
TABLE 3a 3

MAX WORKING PRESSURE: 125 psig’L.§ .

MAX OPERATING TEMP: 240F

WX-'L" Series EXTROLS are '
ASME certified and seven models are *
available in totai tank volumes from

Tank Max. >
Model Voiume | Accepl. | Height | Dia X
No. Gall {Gallons) | Inches |lnches
200-L 53 53 |37136) 24
300-L 9 9 51314 K]
400-1 105 105 65116 | 24
500-L 132 132 79-5/8 24
600-L 158 158 65 30
800-L 211 2n 83 30
1000-L 264 264 732 6
1200-L 317 n? 85-7/8 B
1200-L 370 370 98.1/4 36
1600-L 422 422 7114 a8
2000-L 528 528 85-18 48
TABLE 3b

158 to 528 gallons. Free-standing on - .

integral floor stands for easy installa- o
tion, they are designed for use with

potabie water.
MAX. WORKING PRESSURE:

- 125 psig {For higher working pressures,

SX Series EXTROLs are designed

¢ "TABLE 3c .

consuit factory.) g
-MAX OPERATING TEMP: 240F : ..
- ]kt | Max. !
"1 Wodel Votome | Actept. | Helght | Dia.
1! No {Gallong) | (Gallons) | Inches | inches
wxeooL | S8 ! 158 72516 30
wx800-L | 211 v ['sowa | 3u
wx-1000-t | 264 | 264 | 8aw2 | 36
qwxa200L ] 317 | 317 97 36
WX-1400L f 370 1) 370 [ 109-w4 | 36
4 WX-1600-L. ) 422 422 80-12 | 48
wX-2000-L°|" 828 528 [ g3w2 | 48
Gy :

for lower pressure commercial andi

dustrial heating systems where ASME

certification is not required.

MAX: WORKING PRESSURE: 100 psi

MAX OPERATING TEMP : 240F

B Tank Max.
Model Volume | Accept. | Height | Dia.

No. {Gallons) | {Gatlans} | Inches | inches
SX-30v 14 13 2158 | 15-3/8
SX-a0v 20 113 29172 1538
SX-60v R 143 44 144 115318
SX-90v A4 320 33 22
SX-110v 62 340 13781 22
SX-160v 86 340 {596} 22

TABLE 3d
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NUMBER Effective: May 1, 1980

1400-3LCA-580

Supersedes: 400-31. CA-480
dated 4/1/80

CA SERIES A.S.M.E. EXPANSION TANKS

ASME EXPA?-

S0

PRODUCT NUMBER LIST PRICE VOLUME DIMENSIONS INCHES * | APPROXIMATE

LITERS GALLONS | DIAMETER | KEIGHT | SHIP. WT/LBS
CA140 $1100.00 140 37 18 46% 140
"CA215 1250.00 215 57 * 18 64% 180
CA300 1425.00 300 72 24 53% 205
CA450 1600.00 450 119 24 75 270
CA600 2025.00 600 158 30 . €5 545
CA800 2700.00 800 211 30 83% 685
CA1000 3375.00 1000 264 36 74 765
CA1200 4050.00 1200 217 36 86 860
CA1400 4725.00 1400 370 36 o8 970
CA1600 5400.00 1600 422 48 71 3585
CA2000 6750.00 2000 528 48 85 1220

“Dimensions are approximate
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NUMBER

" sD

400-9

SUBMITTAL DATA

7 | :
(* CAPTIVE AIR)
ASME EXPANSIGN TANK

Effective: January 1979
Supersedes: New

« FEATURES:

» SPECIFICATIONS: . Designed & constructed per ASME Section Vil

« Water & air separation prevents corrosion

» Tank size reduced up to 80% over conventional models

« Replaceable bladder
« Available sizes: 600 liters to 2000 liters
« Steel shell; heavy duty Butyl Diaphram

SYDRONIC ENERGY, INC

? 5. BOX 3779

« Maximum working pressure = 125 PSI (862 k PA)
» Maximum operating temperature = 240°F (115°C) at tank

« NOTE . Allow 460mm (18") minimum clearance for piping.

« DIMENSIONS

~ES MOINFS, WOWA 3C222

o st 2704920

CHARGING VALVE

Eﬁ?hgfuﬁf SYSTEM

ta -. CONNECTION
REMOTE AIR N REANG - 1% NPT

CONNECTOR ZJUPLING
17 NPT

. RING —

UFTING

RlNG'\

%" NPT
—__DRam

MODEL TANK VOLUME H D SHIPPING
NUMBER LITERS GALLONS HEIGHT DIAMETER WEIGHT-LBS.
CA600 | 600 | 158 65 30 510
- L_casoo | 800 | 211 83% 30 600
“ ‘\1000 | 1000 | 264 74 36 750
CA1200 | 1200 | 317 86 36 850
CA1400 | 1400 | 370 08 36 960
CA1600 | 1600 | 422 71 48 1560
CA2000 | 2000 | 528 85 48 1780
Job:
Date.
By:
‘ Location

Size

Taco Inc. 1160 Cranston Street, Cranston, Rhode island 02920 Telephone: (401 942-8000 Telex: 92-7627

Taco (Canada! Lid 3090 Lenworth Drive Mississauga, Ontanio  Telephone 14161 625 160 Telex 06-961179




Effective May 1979

CA SERIES EXPANSION TAN
Sizing Procedure

1% 4.

K

The CA Series Expansion Tank sizing procedure is identical to that used for sizing -conventional clossed
expansion tanks.

The ASME formula is as follows:

_(0.00041t - 0.0466) Vs '

t="P; T Pa
Pi Po

where

Vt = minimum volume of tank in gallons
Vs = system volume in gallons
t = maximum design operating temperature
Pa = tank pressure before fill, PSIA
Pt = fill pressure, PSIA
Po = maximum operating pressure at the tank, PSIA
NOTE: This formula is based on a system minimum temperature of 40°F. ,
A given size CA Tank will handle the expansion in a system which requires & much larger conventional
. =xpansion tank for two basic reasons:
1. Tive CA Tank is always précharged with air pressure which is eguz! to the fill prassure of
thus Pg = P§ above.
2. Because the air charge is separated from the system fluid by the bladdsr, increzssd pressure doss not
result in a larger volume of air going into sciution.

As explained, the CA Tank only functions properly when Pz = Pf. We can then revirite the ASME egustion
as follows: o ¢ _
V= (0.00041t - 0.0466) Vg
= 1. P
Po

This version of the formula is usad in the sizing procedure which follows.

METHOD 1

To size a CA Tank for a given system, the following information must be known. The system designer will
usually provide this necessary data:

Vs - the system volume in gallons

-t -the maximum design operating temperature °F

Pt - the system fill pressure PSIA

Po - the maximum operating pressure af the tank PSIA, usually the relief valve setting
Example:

System volume - 1500 gallons
‘Maximum average temperature - 200°F
Fill pressure -12 psig + 14.7 = 26.7 PSIA

Maximum operating pressure - 30 psig + 14.7 = 44.7 PSIA



Substituting in the revised formula:
[ (0.00041 x 200) - 0.0466 ] x 1500
1 -26.7
447

(0.082 - 0.0466) x 1500
Vt="04026

0.0354 x 1500
Vit="04026 — 132 gallons

Select a CA 600, 158 gallon capacity, charged to 12 psig

A brief glance at the ASME formula will show that the numerator, (0.00041t - 0.0466)Vg, is a temperature related
expression which calzulates the-actual increase in volume of the system water as it is heated from 40°F to the
maximum system operating temperature. (0.0466 is a constant based on 40°F).

The denominator, 1 - ﬁ is a pressure related expression which calculates the ability of the air charge in the tank

o
to accept the increased system liquid volume without exceedmg the maximum system operating pressure. This
we will call the “acceptance factor”.

expansion volume

The ASME formula can thus be written: Vt = 3ccentance factor

The CA Tank sizing procedure which follows, Method 2, breaks the calculation into two simple steps. Because

Method 2 considers the actual minimum temperature of the system, when known, rather than assuming 40°F, .

Method 2 is somewhat more accurate and in some cases permits the use of the next smaller sized tank. Method 2is
the recommended sizing procedure.

METHOD 2
The system designer will usually provide the data necessary:
he system volume in gallons
4 -the initial temperature of the system, °F
t -the maximum design operating temperature, °F
P - the system fill pressure psig (also CA tank charge pressure)
Po - the maximum operating pressure at the tank, psig, usually the relief valve setting

NOTE: Ps & P are gauge pressure and need not be converted to PSIA as in Methed 1. Table A which is used io
determine acceptance factors has been designad to eliminate this calculztion.

~Method 2 uses two tables and two calculations to size the CA Tank.

_ expansion volume = Vg x expansion factor from Table E
t = acceptance factor - acceptance factor from Table A

Example:

System volume - 1500 gallons 5

Initial temperature - 40°F GG

Maximum average temperature - 200°F (RN N

Fill pressure - 12 psig - a’

Maximum. operating pressure’ - 30 psig ~) ’ °
Entering the top of the Table E at 40°F (initial temperature} read down to 200°F to expansion factor - .0351.
Multiply system volume 1500 x .0351 = 52.65 gallons (expansion volume) ‘:‘5\

Entering Table A at the ieft at 30 psig (maximum operating pressure) read across to the 12 psig (initial pressure)
column to select’acceptance factor - 0.403 '

"xpansnon volume 52.65 gal
y acceptance factor 0.403 — 131 gallons

Select a CA 600, 158 gallon capacity, charged to 12 psig.

Taco inc 1160 Cranston Street. Cranston, Rhode Island 02920 *Teleptione (4011-942.8000 Telex 92 7627

Taco ‘Cansda- L1€ 2090 Lenwortn Drive Missitsauaa Ontuno’ Telephone 1516 625 2160 Telex 06961179



TABLE E — NET EXPANSION OF WATER

3 0 0 Net Expansion Factors

Gross expansion minus system piping expansion (Based on expansion of steel)

- NAX T INITIAL TEMPERATURE F
VF | a0 | a5 | 50 | 55 | 60 | & | 70 | 75 | 80 | 85 | 90 | 95 | 100 ‘

50° .00006 .00008

55° .00025 .00027 .00019

60° .00055 .00057 .00048 .00030

65° .00093 .00095 .00087 .00068 .00038

70° .00149 .00151 .00143 .00124 .00094 .00056

75° .00194 .00196 .00188 .00169 .00139 .00101 .00045
80° .00260 .00262 .00254 .00235 .00205 .00167 .00111 .00066
85° .00326 .00328 .00320 .00301 .00271 .00233 .00177 .00132 .00066
90" .00405 .00407 .00399 .00380 .00350 .00312 00256 .00211 .00145. .00079
95° .00485 .00487 .00479 .00460 .00430 .00392 .00336 .00291 .00225 .00159 .00080

100° .00575 .00577 .00569 .00550 .00520 .00482 .00426 .00381 .00315 .00249 .00170 .00090

105° .00671 .00673 .00665 .00646 .00616 .00578 .00522 .00477 .00411 .00345 .00266 .00186 .00096
110° .00771 .00773 .00765 .00746 .00716 .00678 .00622 .00577 .00511 .00445 .00366 .00286 .00196
115° .00879 .00881 .00873 .00854 .00824 00786 .00730 .00685 .00619 .00553 .00474 .00394 .00304
120° 01004 .01006 .00998 .00979 .00949 .00911 .00855 .00810 .00744 .00678 .00599 .00519 .00429

125° 01111 .01113 .01105 .01086 .01056 .01018 .00962 .00917 .00851 00785 .00706 .00625 .00536
130° 01236 .01238 .01230 01211 .01181 01143 01087 .01042 .00976 .00910 .00831 .00751 .00661
135° .01368 .01370 .01362 .01342 .01313 .01275 .01219 .01174 01108 .01042 00963 .00883 .00793
140° 01501 .01503 .01495 01476 .01446 .01408 .01352 01307 01241 .01175 01096 .01016 .00926
145° 01643 .01645 .01637 .01618 .01588 .01550 .01494 01449 01383 .01317 .01238 .01158 .01068

150° .01787 .01787 .01779 .01760 .01730 .01692 .01636 .01591 .01525 .01459 .01330 .01300 01210
155° 01937 .01939 .01931 .01912 .01882 .01844 01788 .01743 01677 01611 01532 .01452 .01362
160° .02092 .02094 .02086 .02067 .02037 .01999 .01943 01877 01811 01732 01652 .01572 .01482
165° .02252 .02254 02246 .02227 .02197 02159 .02103 .02058 .01992 .01926 .01847 01767 .01677
170° 02418 .02420 .02412 02393 .02363 .02325 .02269 .02224 02158 .02092 .02013 .01933 .01843

175° 02588 .02590 .02582 .02563 .02533 .02495 .02439 .02394 .02328 .02262 .02183 .02103 .02013
180° .02763 .02765 .02757 .02738 .027C8 .02670 .02614 .02569 .02503 .02437 .02358 .02278 .02188
185° 02941 .02943. .02935 .02916 .02886 .02848 .02792 .02747 .02681 02615 .02536 .02456 .02366
190° .03127 .03129 .03121 .03102 .03072 .03034 .02978 02933 .02867 .02801 .02722 .02842 .02552
195 03314 .03316 .03308 .03289 .03259 .03221 03165 .03120 .03054 .02988 .02909 .02829 .02739

200° .03510 .03512 .03504 .03485 .03455 .03417 .03361 .03316 .03250 .03184 .03105 .03025 .02935
205° .03707 .03709 .03701 .03682 .03652 .03614 .03558 .03513 .03447 .03381 .03302 .03222 .03132
210° .03911 .03913 .03905 .03885 .03856 .03818 .03762 .03717 .03651 .03585 .03506 .03426 .03336
215° .04120 .04122 .04114 .04095 .04065 .04027 .03971 03926 .03860 .03794 .03715 .03635 .03545
220° .04335 .04337 .04329 .04310 .04280 .04242 04186 .04141 .04075 .04009 .03930.03850 .03760

225° 04549 04551 .04543 04524 04494 04456 .04400 04355 04289 04223 .04144 04064 .03974
230° .04762 .04764 04756 .04737 .04707 .04663 .04613 04568 .04502 .04436 .04357 .04277 .04187
235° 04991 .04993 .04985 .04966 .04936 .04898 .04842 04797 .04731 04665 .04586 .04506 .04416
240° 05220 .05222 .05214 .05195 .05165 .05127 .05071 .05026 .04960 .04894 .04815 .04735 .04645

TABLE A — ACCEPTANCE FACTORS (1 —_gi)

{Use Gauge Pressure) °

Pap“éé’,i%“{'.t.’é“ P; — MINIMUM OPERATING PRESSURE AT TANK (PSIG)

PRESSURE PSIG 5 | 10 | 12 | 15 | 20 | 25 | 30 | 35 | 40 | a5 | S0
30 0560 0477 0403 0336 0224 0.112 -
40 . 0640 0548 0512 0457 0.366 0274 0.183 0.091
50 0696 0618 0587 0541 0464 038 0309 0232 0.155 0078 -
60 * 0.736 0669 0643 0602 0536 0469 0402 0335 0268 0201 0.134
70 0.767 0708 0685 0649 0590 0531 0472 0413 0354 0295 0.236
80 0792 0739 0718 0686 0634 0581 0528 0475 0422 0370 0317
90 0812 0764 0745 0716 0669 0.621 0573 0525 0478 0430 0.382
100 0828 0.785 0767 0.741 0698 0654 0610 0567 0523 0479 0436
110 0842 0802 0786 0762 0723 0682 0642 0601 0.561 0521 0481 ‘
120 . 0854 0817 0802 0780 0742 0705 0668 0631 0594 0557 0520
125 0.859 0823 0809 0787 0752 0716 0680 0644 0608 0573 0537

Taco, Inc. 1160 Cranston Street, Crat.ston, Rhode istand 02920 Tetephone: (401) 942 8000 Telex: 92.7627

Taco {Canada: Lid 3090 Lenworth Drive. Musissauga, Ontania  Teleohone (416) 625 2160  Telex 06961179
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33.4 CHAPTER 33 1975 Equipment Handbook

Toble 4 . ... Dimensions ond Properties of Steel Pipe

. S:;Iaa Areo Section Areo ' o ye . .
Nominol | astis | _D_'& i Th:“":"’i i Sa Fiftin Fr Sq in. A;::, ;’ Y Volume (p\r:.i’:a;‘ }‘,"‘:’x":"‘j
Size Schedule cl)no 13. n o0 ' oD D Sq In. : Gol/lin Fli bjtin Ft ' Peio
- H ' H
21 10 (=) 0.405| 0.269 | 0.068 0.106 ; 0.0704 0.129 1 0.056S | 0.0720 1 0.00295 0.244 | 314w
80 (x) | 0.405) 0.215( 0.095 | 0.106 0.0563 { 0.129( 0.0363] 0.0925 | 0.00159 0.314 | 1084
¥ 140(s) | 0.510| 0.364] o0.0s5 0.141 ;1 0.0953 | 0.229 | 0.;04 0.125 0.06511 0.4214 | ¢:9
80 (x) 1 0.540 ) 0.302] 0.119 | 0 141 0.0791 0.229| 0.0716 ! 0.157 0.0037 0.535 § 1333
% | 10() | 0.65] 0.403] o.0m 0.177 | 0.129 0.338 | 0.191 0.167 0.00992 0.567 | 574
80 (x) | 0.675| 0.423| 0.126 | 0.177 | 0.111 0.355| 0.140 0.217 0.00750 0.738 | 1101
¥ 10(s) | 0.840( 0.622]| 0.100 | 0.2 0.163 0.534 0.304 0.250 0.0158 0.830 | ¢97
S0(x) | 0.840) 0.556| 0.147 | 0.2 |0 143 0.351 | +0.234 0.320 0.0122 1.00 | 12¢5
XX 0.510 ] 0.252} 0.204 |00 ! 0.0660 | 0.55 6.0499 1 0.304 0.00259 1.71 i 3824
b 40 (s) 1.050 | 0.824 0.113 0.275 1 0.216 0.835 0.5%3 0.333 0.67 1113 60y
0 (x) | 1.050 ¢ 0.5:21 0158 0.275 | 0.194 0.866 |  0.372 0.434 0.0225 ' 147 1 wzs
X2 1.050 ] 0.434| 0.308 | 0.275 10.114 0.566 | 0.145 ! 0.71S p0.6oTeS 2,44 3124

1} 10 () L3157 1,099 ¢ 0.133 | 0.334 {0.275 1.36 0.564 0.403 i 0.0349 1.68 | 651
P ] 1315 0557 | 0.179 1 0314 | 0251 1.36 0.719 6.639 ! 0.6174 2,10 LRy
X3 1316 0.59 | 0.358 § 0.3:1 {0.157 1.3 0.2:82 1.08 0.0116 3.66 ;2953
| ! , |

g ! 10 (s) 1.660 | 1.330 ! @13 0.435 : 0.361 2.16 1.9 | 0.663 ! 0.07:7 2.27 | 340
M Ax) | 16600 1.238 1 g.19) 0.435 {0.335 2.16 1.98 G.831 . 0.05C5 3.00 | &3
;XD 1.660 f 0.596 ! 0.352 | 0.435 i 0.233 2.16 0.630 1.53 { 0.6323 1 521 | o318
4 t '

¢ [ a0(s) | 1.900 €101 0.145 | 0.497 | 0.471 2.84 2.04 G.800 i 0.1nA8 2.72 } ih
FRI) L 100 1s0l 0200 | oolisr o303 2.84 1.57 1.07 0 0u1s 3.65 755
I XX 1.900 | 1.100} 0.400 | 0.497 |0 283 2.84 0.539 1.89 0.0i% ' 6.4] fem
! : o R

2 i 30() 23751 2.067 { 0.154 0.622 { 0.5¢ 4.43 3.36 1.07 0.174 ¢ 3.65 1 374
V0 | 2375 1030 olo1s | olenr 0.508 4.47 2,65 143§ 0.153 5.02 | £
i XX 2.375 1 1.303 0 0.436 { 0.622 ! 0.393 4.4 1.57 2.66 ; 0.03%2 9.03 11851
. ! i

28 Vants) | 2875 236 | 0.203 ! 0.753 'o0.6:6 6.4 3.79 1.70 0.239 579 1+ 303
PSax) 1275y 23l glang 0.733 i 0.C08 6.9 M 205, e R G
;N 2.875| 1771 0.552 | 0.733 50.304 6.4 2,36 4.03  0.128 i 137 | 2038

3 b6 fasol soesi 026 | oo losoa | oo | 730 | 2o | 0.3 st | g
P M) 35001 26001 0300 | 0,616 | 0559 9.62 6.61 3.02 0.313 10.3 [
, X) 3.500 1 23001 0.600 ! 0.¢16 ! 0.602 9.62 1.15 547 | 0.216 18.5  1so0
: ! ! l

34 L0 () 1.000 1 3.5 g.22 1.05 !o.0m 12.6 9,89 2.65 ‘ 0.514 911 . 335
P80 x) | 4.000 3.36:. 031 ! 163 | o0eq) 1126 £.59 3.68 p 0462 125 g2
i XX- 4.000 1 2.725 ) 0.636 ! 1.05 '0.514 | 12.6 5.85 6.72 | 0.204 | 229 !zcw
H . H : H i '

TR T 4.500 0 40257 0257 ' 1S e 15.9 12.7 3.7 1 0&6l ! jos oA
. 80 (x) | 5.500 3.8%6 ' 0.337 P LIS oo 15.9 il L LB D E B B
I XX 4.50 | 3.152) 0.674 ! 10§ 1 0.825 | 15.9 7.80 .10 | 6405 | 7.5 | ico?
: ! i ; H ; !

S ' oan(s) 5.563 | 3.047 ¢ 0.255 4 1.4 :+i1.30 | 24.3 20.0 1.30 | 1.63 i 5.6 | qasm
P 80x) 5563 48131 0.3 | 145 112 23.3 5.2 1y ess boons 823
XX 5.563 | 4.063 © 0.750 j 146 1106 24.3 13.0 11.3 { 0.6:3 : 35.6 1951
. 1 H t

oo s eess] 020 T J1s | as | oae 5.58 ; U R BT W T
C N x) 6623 36" o2 13 ) m 3.5 26.1 §40 1 135 1 o355 1 ogag
PXX ) 6.625 | 4.807 4+ 0.564 1.73 .23 1.5 18.8 15.6 i 0.978 53.1 1932
i ]

8 130¢) i se35] som1] 0277 | 29 o1 | ssd | ane 726 | 2.66 247 351
| s0(s) | s625| 7us1 | o.322 2.26 2.0 8.4 0.0 S40 , 2.60 2.6 431
PMI(X) f BG2E | 7.0 0.500 ! 2.0 §2.00 | 58.4 45.7 12.5 i2.37 33.4 753
i b ' §.625 ¢ 6.5731 0.575 ;2.26 1.50 58.4 3.1 23 | L3 724 1460

10 (=) i 10.750 l j6.192 1 0279 ! a.g 2.67 an.§ £1.6 918 5 3.0 3.2 ]

40 (=) §10.750 1 10,135 i 6.307 | 251 2.5 0.5 T 10.1 1.19 34.2 a2
0 () L 10750 5 10,0200 0.365 ! 2.8 i 2.62 9.8 .9 11.9 $.10 10.5 305 3
€0 (x) |10.750 | o 00 0.500 | 21 !ass 90.8 4.7 16.1 3.85 35.7 600
2§ 30 l 12,750 £ 12050 §  0.330 ¢ 3.335 | 3.7  I°%. 115. 12.9 5.56 i3.8 2
{s) 12,350 1 1260 0.375 | 3.31 314 125. 113. 36 5.88 49.6 352
{x) 12,550 { 11.750 |  0.500 | 3.31 |3.0¢ 128 103, 19.2 5.63 65.4 :
14 I (s} 114.000 1 13.250] 0.375 3.67 {3.46 151, 178, 16.0 Y 5.6 550
{») H.o [ 13.60! o0 | 367 1313 154. 133, | 212 ¢.70 EN T A
{ h

=)
(=)
Fgh Sg, 1 4D .‘o\.'.sl‘-
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33.5

Table 4 .. .. Dimensions and Preperties of Steel Pipe {Concluded)

Di R Surfuce Area Scction Area
Nomi. ASTM® fometer YVoll Sq Ft/lin Ft Sq In. Areo of ! Volume W?igb!' Working
nol ' Thickness Metol i . i {plain end) Pressure
Siges | Schedule op D In Sqn, | GOl FUN finFr | Piia
. . - op o ob D - i
. .
16 30 (s) 16.000 15.250 0.375 4.18 3.99 201. 183. 1S.4 9.48 | 62.4 40019
40 (x) 16.000 15.000 0.500 4.18 3.93 201. 177. 243 9.18 82.8 570
18 {s) 18.000 17.250 0.375 4.71 4.32 254 234. 20.7 12.1 0.6 335
(x) 18.000 17.000 0.5300 4.71 4.45 254 227. 27 .4 1.8 93.3 506
20 20 (s) 20.000 19.250 0.375 5.23 4.351 314 291, 23.2 15.2 8.6 319
30 {s) 20.000 19.000 0.500 5.23 4.97 314. 284. 30.6 14.7 104.2 454
24 20 24.000 23.250 0.375 6.29 . 6.0 452 +26. 26.8 22.1 04.6 265
(s) 24.000 23.000 0.500 6.29 ; 6.0 452. 413. 36.9 21.5 125.5 378

¢ 3§ double cxtra etrong is no longer considered in ASTM apecification but some pipe of this size is stull manufactured.
® The sizes for wrought iron are approximately the same except wall thicksess is slighily heavier. See ASTY A-T2.
b American Sseiery Jor Testing and Materials Schedule. The numbers 30, 40, cic., refer 1o the AST A Scheduie: the letter (s} refers to the former designation
Standard Weigh?; the leiter (x) refers to the former designation Extra Strong. the letiers XX refes to the former designation Double Extra Strony.
€ Weizht per foot is bused on plain end pips. Threaded and coupled (T 2ad C) Pipe is slzhiiy Leavier.
9 Warking pressure for welded joints—sce formula in Table 1. Refer to Table 1 for type of weid.
(1) Working pressure based on en ellowable filer stress of €225 psi (for 250 F).
(2} Working pressure based on an sliows=ble £ber stress of 8300 pai {for 250 F).
(3) Working pressure based on an allowable fbur atress of 12600 psi (for 239 F).

_Note: Standard-weicht
in lengthe of 12 0 16 ft. Five

pipe is generslly furnished with threaded ende in randem lenzths of 16 to 22 {1, aithough when ordered with plain ends, 5 pereent may be
pereent of the total number of lenpths ordered may be jointess which are 1no pieces coupled togetber. Extra-sirong pipe is generally

furnished with plain cods in random lengths of 12 0 22 ft, altbough S percent msy be in lengihs of 6 10 12 i1,

In general, Type K is used for underground services and
for general plumbing service where corrosion conditions are
severe. Type L is used for general plumbing and heating
service where conditions may be considered normal. Type
M is used for sanitary drainage and other non-pressure ap-
jheations, for heating, and sometimes for other services less
severe than those for which Tvpes K or L are recommende-1.
Type DWY is of lighter weight than Type M, and is vsed
for sanitury drainage and other non-pressure applications.
Type DWY 1ube should not be used underground. Type L
is suiinble for underground drainage applications. All three -
types are extensively used with soldered fittings. Unless ade-
quately protected, no copper tube should be embedded in a
cinder fil.

Soft-temper copper tubing in coils of 60 or 100 {t is com-
moniy used for applications where the number of joints
should be kept to a minimum, e.g., radiant heating panels in
siabs, fuel lines, and lines below grade. In exposed locations
hard temper eopper generally should be used.

Standard dimensions, weights, and diameter and wail-
thickness tolerances for these classes of copper tube are ob-
tamable from Table 5. Copper pipe is also available with
dimersions of steel pipe.

Materials commonly used in refrigerant piping are stecl
wrought-iron, malleable iron, copper, brass and brorze, as
epecified in ANSI B31.5-1956.? For low temperature service
(=50 F to —320 F), ANSI B36.40 and ASTM A-333 are
applicable, covering wrought steel or alloy, either electrical
resistance welded or seamless pipe. Copper and brass must
not be used with ammonia.

Other materials are not barred by the code, provided they
are of suitable strength and are chemically suitable for use
with the fluid conveyed. The code bars the use of magaesium
base alloys with any halogenated hydrocarbon refrigerant, as
well as the use of zinc, aluminum, die-castings, and magnesium
elloys with methyl chloride.

For temperatures below —20 F, the code provides that ma-
terials shall be impact tested as required by Paragraph UG-$4

of Section VIII of the ASME Code, with the exception of the
following materials: certain types of aluminum, stainless steel,
copper, red brass, copper-nickel and nickel copper alloys.

Furthermore, no impact tests are required for matesialsin a
piping sysiem for metal temperatures betweea —20 F and
—150 F when the most severe pressure conditions are multi-
plied by 2} s delermining the thickness o

A summuary of available diuta on low temperature materials
is contained in the publication Properties of Melals ai Sub-
atmospheric Temperatures, issued in 1941 by the American
Society fo: Testing and Materials.

Specific minimumn requirements for reirigerant pipe ai.
tubing are set jorth in the ANSI B9.1-1971 Safety Code for
Mechanical Refrigeration,? as joliows:

3.5 Specific Minimum Requirements for Refrigerant Pipe and
Tubing

9.3.1 No less than Schiedule 80 wiil thickness carbon steel or
wrogghi-iron pipe shall be wsed for Group 1 and Group 1il re-
frizerans Ligend Yines for sizes H in. and smaller.

Noless than Schedule 40 wall thickness carbon steel ar wrought-
iron pipe shall be used fer Graup I sefrizerant Niquid lines sizes 6
. and smuader, Group I and Group il refrigerant liquid lines
sizes 2 in. through 6 an,, and Group 1, Group 11, and Group 111
relrigerant *::ximr iines 6 in. aud smalier.

Butt-weided earbon steei and butt-welded wrought-iron pipe
shall not be used for refrigerant liquid lines.

Cast iron pipe shall not be used for Group I, Group 11, or
Group 111 refrizerant lines,

9.3.2 Standard iron pipe size copper and red brass (not Jess than
80 pereent eopper) pipe may be used and shalf conform to ASTM
Speafiention B-32 {or copper pipe and ASTM Specification B-43
for red bruse pipe.

9.3.3 Warertube size hard copper tubing used for refrigerant
piping erected on the premises shail conforin 1o ASTM Specifica-
tions B8X62 Tvpes K or L. far dimensions and speci 1cations,
except that copper tubing with outiide diameters of } in. and
1 in. skall have a minimum nominal wall thickness of not less
than 0.030 in. and 0.032 in,, respectively. .

9.3.4 Soft annealed copper whing used for refrigerant p)pmf
erected an the premises shall not be used in sizes larger than 3
in. standard <ize (1.373 O.1.). Mechanical joints shnll. not be used
on soft snneaded copper tubing on <izes larger than | in. standard
size (0.875 0.D.). It shull conform o ASTN Specifications




