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Precise Sizing
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Table 1.  Net Expansion of Water
Max.Sys. Minimum System Temperature °F
Temp. °F 40°F 50°F 60°F 70°F 80°F 90°F 100°F

60°F .0005 .0049 — — — — —

70°F .00149 .00143 .00094 — — — —

80°F .00260 .00254 .00204 .00111 — — —

90°F .00405 .00399 .00350 .00256 .00145 — —

100°F .00575 .00569 .00520 .00426 .00315 .00170 —

110°F .00771 .00765 .00716 .00622 .00511 .00366 .00196

120°F .0100 .0099 .0095 .0086 .0074 .0060 .0043

130°F .0124 .0123 .0118 .0109 .0098 .0083 .0066

140°F .0150 .0149 .0145 .0135 .0124 .0110 .0093

150°F .0179 .0178 .0173 .0164 .0153 .0133 .0121

160°F .0209 .0208 .0204 .0194 .0181 .0165 .0148

170°F .0242 .0241 .0236 .0227 .0216 .0201 .0184

180°F .0276 .0275 .0271 .0261 .0250 .0236 .0219

190°F .0313 .0312 .0307 .0298 .0287 .0272 .0255

200°F .0351 .0350 .0346 .0336 .0325 .0311 .0294

210°F .0391 .0390 .0386 .0376 .0365 .0351 .0334

220°F .0434 .0433 .0428 .0419 .0408 .0393 .0376

230°F .0476 .0475 .0471 .0461 .0450 .0436 .0419

240°F .0522 .0521 .0517 .0507 .0496 .0482 .0465

Note: For ethylene glycol and for propylene glycol contact AMTROL technical services. 

Things you must know:
1. Total System Volume . . . . . . . . . . . . . . . . . . . . . . . . . . . .(1)_____ gallons

2. Minimum System Temperature  . . . . . . . . . . . . . . . . . . . .(2)_____°F

3. Maximum System Temperature  . . . . . . . . . . . . . . . . . . .(3)_____ °F

4. Minimum Operating Pressure at Expansion Tank . . . . . .(4)_____ psig

5. Maximum Operating Pressure at Expansion Tank  . . . . .(5)_____ psig

Selection of Expansion Tank:
6. Find and enter "Net Expansion Factor" . . . . . . . . . . . . . . . .(6)_____ (see table 1)

7. Amount of Expanded Water = line (1) x line (6)  . . . . . . . . . .(7)_____ gallon

8. Find and enter "Acceptance Factor”  . . . . . . . . . . . . . . . . . .(8)_____ (see table 2)

9. Minimum Total Tank Volume = line (7) ÷ line (8) . . . . . . . . . .(9)_____ gallons

10. Using Specifications on pages 6 and 7, select an Expansion Tank that is at
least equal to line (9) for "Total Volume" and line (7) for Max. Expanded Water
Acceptance Gallons. Mulitiple tanks may be required.

Precise Sizing of  EXTROL®  & RADIENT EXTROLTM

Table 2.  Acceptance Factors*
Max.Oper. Minimum Operating Pressure at Tank (psig)
Pressure at
Tank (psig) 5 10 12 15 20 30 40 50 60 70 80

27 0.527 0.408 0.360 0.288 0.168 — — — — — —

30 0.560 0.447 0.403 0.336 0.224 — — — — —

35 0.604 0.503 0.463 0.403 0.302 0.101 — — — — —

40 0.640 0.548 0.512 0.457 0.366 0.183 — — — — —

45 0.670 0.586 0.553 0.503 0.419 0.251 0.084 — — — —

50 0.696 0.618 0.587 0.541 0.464 0.309 0.155 — — — —

55 0.717 0.646 0.617 0.574 0.502 0.359 0.215 0.072 — — —

60 0.736 0.669 0.643 0.602 0.536 0.402 0.268 0.134 — — —

65 0.753 0.690 0.665 0.627 0.565 0.439 0.314 0.188 0.062 — —

70 0.767 0.708 0.685 0.649 0.590 0.472 0.354 0.236 0.118 — —

75 0.780 0.725 0.702 0.669 0.613 0.502 0.390 0.279 0.167 0.056 —

80 0.792 0.739 0.718 0.686 0.634 0.528 0.422 0.317 0.211 0.106 —

90 0.812 0.764 0.745 0.716 0.669 0.573 0.478 0.382 0.287 0.191 0.096

100 0.828 0.785 0.767 0.741 0.698 0.610 0.523 0.436 0.347 0.261 0.174

110 0.842 0.802 0.786 0.762 0.723 0.642 0.561 0.481 0.401 0.321 0.241

* Acceptance factors based on expansion tank being charged to minimum operating pressure while empty of liquid.  
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Pipe Volumes 
In Gallons Per Foot
Use for Anti-freeze Calculations

Gallons/ft
Type Nominal Pipe Diameter ID " Area sq. in. Volume cu in / ft Multiplier

Copper 1/4" 0.305 0.07 0.88 0.0038
Copper 3/8" 0.402 0.13 1.52 0.0066
Copper 1/2" 0.527 0.22 2.62 0.0113
Copper 5/8" 0.652 0.33 4.01 0.0174
Copper 3/4" 0.745 0.44 5.23 0.0227
Copper 1" 0.995 0.78 9.33 0.0404
Copper 1 1/4" 1.245 1.22 14.62 0.0633
Copper 1 1/2" 1.481 1.72 20.68 0.0895
Copper 2" 1.959 3.02 36.19 0.1566
Copper 2 1/2" 2.435 4.66 55.91 0.2420
Copper 3" 2.907 6.64 79.68 0.3449
Copper 3 1/2" 3.385 9.00 108.04 0.4677
Copper 4" 3.857 11.69 140.27 0.6072

PEX 5/16" 0.292 0.07 0.80 0.0035
PEX 3/8" 0.35 0.10 1.16 0.0050
PEX 1/2" 0.475 0.18 2.13 0.0092
PEX 5/8" 0.574 0.26 3.11 0.0134
PEX 3/4" 0.671 0.35 4.25 0.0184
PEX 1" 0.862 0.58 7.01 0.0303
PEX 1 1/4" 1.053 0.87 10.45 0.0453
PEX 1 1/2" 1.243 1.21 14.57 0.0631

Steel 3/8" 0.493 0.19 2.29 0.0099
Steel 1/2" 0.622 0.30 3.65 0.0158
Steel 3/4" 0.824 0.86 10.38 0.0449
Steel 1" 1.049 1.50 17.96 0.0777
Steel 1 1/4" 1.38 1.50 17.96 0.0777
Steel 1 1/2" 1.61 2.04 24.44 0.1058
Steel 2" 2.067 3.36 40.29 0.1744
Steel 2 1/2" 2.469 4.79 57.48 0.2488
Steel 3" 3.068 7.40 88.75 0.3842
Steel 4" 4.026 12.74 152.83 0.6616
Steel 5" 5.047 20.01 240.18 1.0397
Steel 6" 6.065 28.90 346.84 1.5015

Multiply total length of piping in ft. by gallons per foot multiplier.
This will give you total volume of liquid content in piping.  Multiply by % of glycol desired to 
determine gallons of anti-freeze needed.
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CONVERSIONS
CONVERSION FACTORS

1 U.S. Gallon         Equals 231 Cubic Inches 1 Cubic Foot     Equals    7.48 U.S. Gallons
0.1337Cubic Feet 0.0283 Cubic Meters
3.785 Liters
0.833 Imperial Gallons 1 Liter          Equals      0.264 U.S. Gallons

1 Imperial Gallon     Equals 1.2 U.S. Gallons 1 Cubic Meter   Equals    35.314 Cubic Feet
264.2 U.S. Gallons

999.97 Liters

CONVERSIONS

To Convert This… To This.. Multiply by This…

P(kW) HP kW x 1.34=
Kilowatts Horsepower kW ÷ .746=
BAR PSI Absolute (PSIA)
Of Pressure Pound per square inch of BAR x 14.5 + 14.7=

pressure(includes atmospheric 
pressure at sea level)

BAR PSI Gauged (PSIG)
Of Pressure Pounds per swuare inch of

pressure as it would be read BAR x 14.5 =
on a pressure gauge (does not
include atmospheric pressure)

PSIG Head, Feet
Gauge Pressure PSI x 2.31 ÷ SP.GR=
Millimeters Inches (mm) x .0394=
Meter Feet (Meters) x 3.28=
Centimeters Inches Centimeters ÷ 2.54=
° C ° F
Degrees Celsius Degreese Fahrenheit ° C (9/5) + 32=
Watts Horsepower Watts x .001341=
Watts Btu/hr

British Thermal Units Per Hour Watts x 3.4127=
kW Btu/hr 3412 BTU's=1 kW
Boiler Horsepower Btu/hr Boiler Hp x 33479=
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2008 Stock Card 

BOILERS 
Buderus 
Lochinvar 
Viessmann 

BOILER BURNERS 
Beckett 
Carlin 
Riello 
Viessmann 

CIRCULATORS 
Bell & Gossett 
Grundfos 
Taco 
Wilo 

COMMODITIES 
Black Steel Nipples 
Black Steel Pipe 
Brass Fittings & 
Nipples 
Cast Iron Fittings 
Copper Tubing & 
Fittings 
Flare Fittings 
Malleable Fittings 
Pipe Hangers 
Smoke Pipe 
Threaded Rod 
Unistrut 

CONTROLS 
Honeywell 
Invensys 
Taco 
Tekmar 
Viega 

HEATING SPECIALTIES 
General / Garber Oil Filters 
Lenox Tools 
Pipe Insulation 
Raywal 
Ridgid Tools 
Winters Guages 

HVAC 
First Company 
Heatpack Coils 
Hydro-Pac 
IEC Fan Coils 
Modine 
Lifebreath / Nutech 
Quiet One 
Rheem / Rudd 
Spacegard 
Unico 

HYDRONICS SPECIALTIES 
Apollo Valves 
Axiom 
Bell & Gossett 
Caleffi 
Danfoss 
Ecoflex 
FlatPlate 
McDonnell & Miller 
Oventrop 
Rhomar 
Sparco / Honeywell 
Taco 
Watts 
Webstone Valves 

OIL TANKS 
Highland Oil Tanks 
Roth 

PLUMBING SPECIALTIES 
Ridgid ProPress 
Viega PureFlow 
Wardflex 

RADIANT FLOOR HEATING 
Crete Heat 
Radiant Tarp 
Viega ProRadiant 

RADIATION 
Buderus 
Haydon 
Myson 
Radson 
Runtal 

SOLAR 
Buderus 
Caleffi 
Independent Energy 
Oventrop 
SuperStor 
Viessmann 

THERMOSTATS 
Honeywell 
Tekmar 

VENTING PRODUCTS 
Field 
Protech 
Tjernlund 
Z-Flex 
Hart & Cooley 

WATER HEATERS 
Buderus 
Mega-Stor 
SuperStor 
Therma-Flow / Everhot 
Turbomax 
Viessmann 




