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Heat Exchanger Simulation 
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Example 1: 47200 kg/hr. of process condensate with operating pressure of 1.5 barg and operating 

temperature of 100C should be cooled to 65C. Using Aspen Hysys, calculate the duty of the heat 

exchanger used for such application. 

How to simulate: 

1.Add water in component list 

 

2.Select NBS as Fluid Package 
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3.Enter Simulation Environment and define stream 1 with aforementioned operating conditions: 

 

4.Select a cooler from Model Pallete/ Heat Exchanger. Connect stream 1 to its inlet and define 

stream 2 as the outlet stream. 
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5. Under Design/ Parameter, set pressure drop to 0.1 bar. 
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6.Based on the result, the cooling duty required is 6.935 × 106 kJ/h. 
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Example 2: Regarding the first example, calculate the exact value of cooling water needed. 

Cooling water has an inlet temperature of 38C and outlet temperature of 48C. The operating 

pressure is 4.5 barg and consider 0.6 pressure drop throughout the heat exchanger. 

How to simulate: 

1.Define Cooling Water stream and for the Hot Medium which should be cooled from 100C to 

65C, copy paste it from last simulation. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

We don’t know about the flowrate of cooling water, so for now we start with 10000 kg/hr.  

2.Select a heat exchanger from Model Pallete/Heat Exchanger and connect these streams to the 

heat exchanger. In order to increase water velocity, cooling water passes through tubes. Also, we 

define Heated Cooling Water and Cooled Hot Medium as the outlet stream. 

Under Design/Parameter specify 0.1 bar and 0.6 bar as the pressure drop of shell-side and tube-

side respectively. As shown in the Parameter sheet, there are different types of heat exchanger 

model. Since no phase change is encountered in this simulation, simple end point is applied. 

Otherwise, simple weighted should be applied.  
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Remember we have two specs here, the first one being the outlet temperature of Hot medium to 

reach 65C and the second one, the cooling water outlet temperature to be 48C but the first one 

is more important.  

So here at first, we specify that the hot medium outlet temperature should be 65C and then what 

the outlet temperature of cooling water is. If it is more than 48C then we increase the flow rate, if 

it is less than 48C, then we decrease the flowrate.   

As shown above, the cooling water outlet temperature is 151C and a temperature cross has 

happened. So, at this stage the flowrate of cooling water is increased to 100000 kg/hr. to see how 

the outlet temperature changes. 
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Let’s increase it to 200000 kg/hr.  

 

The outlet temperature is 46.3C. Our spec was 48C. Based on these two trials, we know that the 

cooling water flowrate should be between 100000 kg/hr. and 200000 kg/hr. since 46.3<48<54.6. 

To find the exact value, Adjust could be used. Our adjusted variable is cooling water flowrate in 

the stream Cooling Water and our target variable is outlet temperature of hot medium in Cooled 

Hot Medium, which should be 65C. Also, it should be assumed that the outlet temperature of 

cooling water should be 48C. 
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So, we need 166000 kg/hr. of cooling water to have the outlet temperature of 65C. 
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Example 3: In a process plant, it is decided to re-use a distillation column bottom which is 

approximately 100 % water, for a packed bed as washing water. The operating temperature is 

48C. A typical rule in process engineering is that when a stream temperature is between 130-

150C or generally more than 65C, an air-cooled heat exchanger is used. Note that on special 

cases, water-cooled might be used like previous example.  

The hot water flowrate is 8187 kg/hr. The air-cooled heat exchanger is supposed to reduce wash 

water temperature from 149 to 65C and for cooling down more, a water-cooled heat exchanger 

is used. Determine how many fans are needed, provided that the maximum temperature of heated 

air reaches 48C. 

How to simulate: 

1.Define Wash Water stream like below: 

 

2.Select air-cooled heat exchanger from Model Pallete/ Heat Transfer and connect Wash Water 

to the inlet of the air cooler. Also define the stream Cooled Wash Water as the outlet stream.  
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2.Under Design/Parameter, set pressure drop to 1.4 bar. 
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3.Specify 65C as the outlet temperature of Heated Wash Water. 

 

4. To check the performance, Performance tab is selected. 
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5.Based on the result, Air Outlet T is 31.85 C, which is satisfactory. The software has so far 

selected one fan as default for this system. To change the number of fans, Rating tab shall be 

selected. 

 


