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Chapter 4 

Lecture # 1-2

• Overview of Chapter 4.

• Operating Pressure and Temperature.

• Reasons to Operate Outside the Normal 
Operating Conditions. 
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Chapter 4 Overview

Title: Title: Understanding Process ConditionsUnderstanding Process Conditions

Objectives:Objectives:

1)1) Analyze reasons for selecting specific Analyze reasons for selecting specific 
conditions (T, P, and X)conditions (T, P, and X)..

2)2) Analyze process conditions that require special Analyze process conditions that require special 
considerationconsideration..
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Operating Pressure and Temperature

It is easier to adjust T and/or P of a stream than to change It is easier to adjust T and/or P of a stream than to change 
composition.composition.

•• The following conditions do not cause severe difficulties:The following conditions do not cause severe difficulties:

–– Temperatures between 40 Temperatures between 40 -- 260 degrees C260 degrees C

–– Pressures between 1 Pressures between 1 -- 10 bar10 bar

•• Conditions outside the above favored temperature and pressure Conditions outside the above favored temperature and pressure 
ranges are identified as “conditions of special concern”ranges are identified as “conditions of special concern”
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Operating Pressure and Temperature

Above 10 bar

1- 10 bar

Below 1 bar

Thicker walled expensive equipment

Safety issue         

Favorable condition

Large equipment

Special construction techniques

Increase in cost
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Operating Pressure and Temperature

• Elevated 
• temperature

Drop in physical
strength of
construction
materials

Replacement 
By more costly
materials
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Operating Pressure and Temperature
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Operating Pressure and Temperature

Require 
refrigeration Ok

Require
special 
heaters

40 40 -- 260 C260 C Above  260 CAbove  260 CBelow 40 CBelow 40 C
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Operating Pressure and Temperature

High THigh T

High Pressure Steam (250 to 265 Degrees C).High Pressure Steam (250 to 265 Degrees C).

Above 260 Degrees C (Fired Heater).Above 260 Degrees C (Fired Heater).
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Operating Pressure and Temperature

Low TLow T

Cooling Water (40 Degrees C).Cooling Water (40 Degrees C).

Below 40 Degrees C (Refrigerant).Below 40 Degrees C (Refrigerant).

Operating Costs (Table 6.3) Operating Costs (Table 6.3) 
Cooling Water Cooling Water $0.16/ GJ $0.16/ GJ 
Refrigerated WaterRefrigerated Water $20.60/ GJ$20.60/ GJ
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Reasons to Operate Outside the Normal 

Operating Conditions

Favorable equilibrium conversionFavorable equilibrium conversion
Increase in reaction ratesIncrease in reaction rates

Maintain a gas phaseMaintain a gas phase
Improve selectivityImprove selectivity
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