Centrifugal Fan Operation

MET Fluid Mechanics Lab

FAN Equations:

1. V = [ (2/ρ) (P]1/2
2. Qm = VA2 for inlet manometer flow measurement; Qhwa = Vhwa A1 
3. Power = Q(P
4. (h = (P/ρg
5. g: gravitational constant
6. A1: pipe area, m2
7. A2: orifice area, m2.  The diameter of the orifice is 4-inches.
Part 1: Calculate flow rate from orifice meter; compare flow rate calculated from inlet manometer to the flow rate determined by HWA  values.
1. Power ON for transformer and Trainer modules.

2. Fan regulator ON.

3. Outlet damper wide open.

4. Check inlet manometer level. 
5. Inlet damper wide open.

6. Measure the inlet pipe ID.

7. Set Fan speed to get (P = 0.9 in.W.C. ; adjust RPM to decrease (P from 0.9in WG to about 0.1inWG.  
8. YOU MUST MAINTAIN POSITIVE CONTROL OF DAMPERS TO ELIMINATE DRIFTING. 
9. Measure the air velocity at the fan inlet damper with the hot wire anemometer at each damper setting.

10. Complete the table below
	
	Fan Speed (rpm)
	Inlet Manometer

(inWC)
	H.W.A.

(fpm)
	Outlet (P

(inWC)
	Fan Power

(Watts)
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Complete Table for Data Section:
	Fan Speed  (rpm)
	Inlet Pressure

(Pa)
	Inlet Q

(m3/s)
	Outlet Pressure

(Pa)
	HWA

(m3/s)
	Calculated Fan Power

(W)
	Fan Efficiency

(%)

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


1. Calculate the power added to the air stream.
2. Compare with power used. Calculate efficiency ( = calculated power / measured power as a %.
    Report:
1. Plot these results: 

a. Inlet (P vs Qm.

b. Qhwa vs Manometer Qm.

c. Power into air vs. Qm
d. Efficiency vs Qm.

  2. Comment on the performance trends shown in each plot.

