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History

¢ Involves temperature change in a pressurized gas system by rapid expanding its volume or creating a sudden drop

in pressure

¢ The effect discovered in 1852 by James Prescott Joule and William Thomson
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Joule-Thomson Effect?

AU = mCv AT = Q+ Emfd- [pdV
AU : Variation of internal energy in a system
(LHS* oflLAX] tH=f} 2

m, : Mass of expanding gas(&Z 712 2| & EF)

Cv : Specific thermal capacity at constant volume (&= H|2d)
Q : Heat transfer(2|50{|AM2] &3 FEL 2F)

Emfd : Mechanical energy with friction loss(215.2] 7|7l ofIL{X])
[pdV : Work done for a system(A|2E of] X
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AU = mCv AT = Q+ Emfd- [pdV

Emfd20 in any process in an adiabatic process is
known, hence the initial temperature of a system
can be lowered (achieving AT<0) by forcing an

expansion in a compressible fluid (dV>0)
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Joule Thomson Coefficient

Another common formula to describe Joule-Thomson Effect is Joule-Thomson Coefficient

pJT = (3T/ OP)H

In case fluid expansion occurs (0P<0) when pJT >0, the final temperature is lower than the initial (9T<0)

MJT= 0 for ideal gas

The Coefficient is generally positive atlow T & P
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Applications

Simplified Schematic for Refrigeration System
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Improved System for Turbo Expander

S&CT International Co.

Expansion brings 2 positive effects through

expansion by 2 phase turbine
4 Power production
4 Temp. is lowered with same pressure drop

due to less heat produced by friction
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4 Start up & shut down of the expander
4 Turbo expander trip

4 Flow rate exceeds the turbine capacity
4 Propane refrigeration

4 Ethylene/ Propylene/ LNG production
4 Air separation

4 Oxygen plant

4 Gas liquefaction

4 Mixed hydrocarbon refrigeration

4 Ammonia plant

4 Gas cleaning

4 High density polyethylene production
4 Urea plants
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J-T Valve applicable for?
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Typical Requirements
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2 S4 St Steel(304, 316), Monel,

4 Special material selection - Cryogenic temperature

4 Short stroke speed (to open) — Protect the expander
4 Tight shut off — Avoid leakage

4 Valve — Same capacity as expander to guarantee
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Problems Typical Process Condition

4 Noise 4 Inlet pressure :48.3 — 103.4 bar
4 Vibration 4 Outlet pressure : 13.8 —48.3 bar

4 Clogging due to hydrates formation 4 Cryogenic service : Temperature down to -160°C

4 Leakage through the packing due at cryogenic

temperature
4 Thermal binding
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Key Factors for valve selection

The customized trim design is required based on specific requirements. Manufacturer shall provide a complete

solution to :
¢ Noise

¢ Vibration
¢ Leakage
¢ Clogging
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Pressure-Enthalpy Diagram (Methane)
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Multi-stage/Multi-path Trim Control Valve
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