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Air Flow Heat Exchanger     Standard Operating Procedure 10-2016 R.C 

Safety 

Before operating this equipment all operators must meet with the lab manager to review 
equipment operation. 

The Fin-Fan heat exchanger poses a number of safety concerns as listed below: 

 Electricity and Water 

 Rotating equipment – Fan 

 Trip Hazards – power and signal cables 

Do not modify the equipment or alter the wiring. 

Exercise caution when draining and filling the ballast container. 

Always wear safety glasses when operating this equipment. 

Never leave this equipment operating unattended! 

Equipment Description 

1. The Fin-Fan Heat Exchanger consists of the following components: 
a. Water Heater 
b. Ballast Tank 
c. Pump 
d. Fan 
e. Fan Housing 
f. Copper and 304 Stainless Steel Tubing Assembly. Cu approximate dimensions: 0.42” 

i.d; 0.034’ wall; 0.5” o.d.  
304 SS approximate dimensions: 0.4” i.d; 0.04” wall; 0.5” o.d. 

g. 2 – Valtec Control Valves 
h. Type – T Thermocouples 
i. EE65 Hot-wire anemometer. Range 0 -4000 ft/min 
j. Proteus Vortex Liquid Flow Meters. Range 0.48 to 8.5 GPM 
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The following parameters are measured and logged to the data file. 

Water temperature into and out of the pipes  

Air velocity inside the air chamber 

Pump speed in percentage of power 

PID parameters 

The surface temperature of the copper and stainless steel rods may be measured by using a 
surface temperature device (RTD) or an infrared camera. Consult the lab manager for 
assistance with these devices. 

Data is sampled once every second. All data points on the control window are saved to the 
data file.  
Do not open the data file while you are logging data, doing so will crash the data acquisition 
program. 
The PID algorithm is type Velocity (B). See the Opto22 PID documentation for more details 
on PID. 
 
Do not unplug any of the power cords from the drop-down outlet. 

 

Operating Procedure 

1. Ensure that the ballast tank is filled to the fill line marked on the ballast tank. 
2. Ensure that the tubing into and out of the ballast tank is secure. 
3. Verify that the water heater power cord is plugged into the yellow power strip and that 

the power strip is turned on. Use the switch on the power strip to turn off the water 
heater when you are finished running the system. 

4. The water heater temperature is set manually using the white rotary control located on 
top of the water heater. Set the temperature slightly less than the 100 degree 
Fahrenheit mark on the dial. You may need a flashlight to see the markings on the dial. 

5. Log on to the Fin-Fan computer. The log on credentials are posted on the monitor. 
6. Open the Fin-Fan, Opto control program by clicking on the desktop shortcut. 
7. Using the Opto software, open the control valves to the copper and stainless steel 

tubing as desired. These valves must be open before the pump will start, an error will 
be displayed if you attempt to operate the pump with the valves closed. 

8. Set the pump at the desired flowrate. The pump speed may be set by typing a value 
between 0-100% into the text area to the right of the pump flow control text or by 
adjusting the % flow slide control. Note, with both valves open at 100% the flow 
through the copper and steel tubing will not be equal. You will need to adjust the valves 
to some offset value if you wish to have equal flow through both copper and steel 
tubing. 
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9. While the pump is on, continuously monitor the system for leaks. 
10. Click on the Emergency Pump Stop button to stop the pump in the event of an 

emergency. 
11. Controlling the Fan Speed: Exercise caution when plugging in the fan and operating the 

Variac. Make sure your hands are not wet. 
12. When the water side of the system has reached steady-state, plug the fan power chord 

into the Variac which is mounted on the metal cart next to the yellow power strip. The 
Variac should be plugged into the drop-down A.C outlet box. 

13. With the fan plugged into the Variac switch the Variac to the 120 V position and then 
rotate the control knob on the Variac to the right to increase the voltage to the fan.  

14. When running a heat transfer experiment the PID controls are not used. The PID should 
remain in manual mode. 

 

Using the PID control 

The PID controls the air temperature as measured at the outlet side of the metal tubes. This is 
accomplished by adjusting the water flow control valves for the copper and stainless steel 
tubing. 

The system boots up in manual mode, the PID is not active. Manual mode is indicated by the 
(M) displayed to the right of the PID Mode text. To activate the PID control, click on the PID 
Mode text, the (M) will change to (A) – auto mode, indicating that the PID mode is now active. 
In PID mode you must enter a set point and at least a P term (the P term must be negative) in 
order for the PID to operate. 

The PID input is the air out temperature. The PID set point is also the air out temperature. The 
PID output is the percent open of both the copper and stainless steel water-flow control valves. 
Note that the PID output actuates both of these valves equally. 

When operating in manual mode the percent open of the valves, pump speed and fan speed 
are controlled manually. 
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Viewing and saving the data 
 

1. Once you have exited the Opto program, open Excel 
2. In Excel go to: Open, then navigate to the data folder, C:/Air_Heat  Ex Data. In the bottom 

right hand corner of the Excel window click on the drop-down window and select All Files, 
the data files should now be displayed. The data files are organized by date. 

3. Double-click on the file you wish to open. The Text Import Wizard will open. Select 
delimited then click Next, then select Comma delimited, select Next, select the General 
data format option and then select Finish. The data should now be displayed in Excel. 

4. Save this data to a flash drive after each lab. 
 

 

Shutdown Procedure 

1. Unplug the fan from the Variac. 
2. Stop the pump. 
3. Turn off the water heater at the water heater. 
4. Switch off the power switch on the yellow power strip. 
5. Log off the Opto 22 control software. 
6. Do Not Shut Down The Computer. 
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