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Expansion Devices 



3 3 

Hand Expansion Valve 
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Short Tube Restrictor 
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Automatic Expansion Valve 
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Thermostatic Expansion Valve 
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Electric Expansion Valve 
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Capillary Tube 
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Capillary Tube Flow 

Bubble Point 

Flow 

Low ∆P High ∆P 

High to Low Side ∆P 

Presenter
Presentation Notes
Amount of flow determined by the tube length and ID.
Is a capillary tube a regulating expansion device?
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Henry Ehrens 

Presenter
Presentation Notes
Passed away about 8 years ago
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Lower Ambient Temperature 

Bubble Point 

Flow 

Low ∆P High ∆P 

High to Low Side ∆P 

Presenter
Presentation Notes
If you buy in Henry Ehrens of Supco’s theory
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Higher Ambient Temperature 

Bubble Point 

Flow 

Low ∆P High ∆P 

High to Low Side ∆P 
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Supco Cap Tube Chart 

Presenter
Presentation Notes
Location: NJ.  Founded 1945
Pioneered cap tube replacement charts



14 14 

J/B Cap Tube Chart 

Presenter
Presentation Notes
This is the chart J/B Industries publishes
Stan Jarrow, Greg Brinda founders.  Location: Aurora, IL
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Cap Tube Sizing Problem 

• Refrigerant R-134a 
• Medium Temp Cooler 
• 1/4 HP Compressor 
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Supco Cap Tube Chart 

Presenter
Presentation Notes
BC2 = 0.040” ID, 0.093” OD capillary
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Compressor HP vs Rating 

Model Btu/h 

TPA0421YXA 2050 

TPA9421YXA 2075 

TPA9423YXA 2320 

AEA9423YXA 2390 

TPB9423YAA 2675 

1/4 HP  R-134a Commercial Temp 
Compressors 
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Supco Cap Tube Chart 

Presenter
Presentation Notes
A chart like this can be reasonable accurate when we consider one refrigerant
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Wolf and Pate Correlations 

1995 

2002 
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Characteristics Considered 

• Capillary Tube Length and ID 
• Pressure (liquid and vapor) 
• Density (liquid and vapor) 
• Viscosity (liquid and vapor) 
• Specific Heat (liquid and vapor) 
• Surface Tension (liquid) 
• Amount of Subcooling 
• Latent Heat of Vaporization 
• Heat Exchange Length 

Presenter
Presentation Notes
Test data using R-134a, R-22, R-410A, and isobutane
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Edgar Buckingham 

Presenter
Presentation Notes
Harvard physicist.  Worked for NBS in early 1900.
Published Buckingham pi theorem in 1914
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Buckingham π Correlation 

( )

( )

)1(2
3

1
21

321

21

...

, ... ,,

0, ... ,,

−−
−

−

⋅⋅⋅=

=

=

mna
mn

aa

mn

n

f

qqqf

ππππ

ππππ

Presenter
Presentation Notes
Form non-dimensional groups that Edgar called “pi groups”
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15 Different Parameters 
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Wolf and Pate 2002 Correlation 

Presenter
Presentation Notes
Test data using R-134a, R-22, R-410A, and isobutane
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Characteristics To Determine 

• Capillary Tube Length and ID 
• Pressure (liquid and vapor) 
• Density (liquid and vapor) 
• Viscosity (liquid and vapor) 
• Specific Heat (liquid and vapor) 
• Amount of Subcooling 
• Latent Heat of Vaporization 
• Heat Exchange Length 
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NIST Refprop 

Presenter
Presentation Notes
Version 6 available in 1998.  Result of the proliferation of refrigerants due to the Montreal Protocol
NBS -> NIST
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Tecumseh Web App Site 
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Capillary Tube Sizing Web App 
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Capillary Tube Sizing Web App 
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Capillary Tube Sizing Web App 
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Capillary Tube Sizing Web App 
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Capillary Tube Sizing Web App 
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Adiabatic vs Non-adiabatic 
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Heat Exchange Length 
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Heat Exchange Length 
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Why use heat exchange length? 
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Web App Selection using HP 
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Supco Cap Tube Chart 

Presenter
Presentation Notes
BC2 = 0.040” ID, 0.093” OD capillary
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Web App Selection using HP 
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R401A Selection using HP 
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R401A Selection using HP 
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R401A Selection using HP 
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TPA9423YXA 
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TPA9423YXA Selection at AHRI CBP 
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TPA9423YXA 
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TPA9423YXA Selection @ 25°F/110°F 
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Cap Tube Selection using Comp Model 
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Cap Tube Selection using Comp Model 
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Cap Tube Selection using Comp Model 
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Cap Tube Selection using Comp Model 
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Supco Cap Tube Chart 

Presenter
Presentation Notes
BC2 = 0.040” ID, 0.093” OD capillary
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Cap Tube Selection using Comp Model 
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Cap Tube Chart using Btu/h 
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Questions? 
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