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𝐹𝑎𝑛 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 

From fluid lectures Remember that ↓ 

 

1-𝑄 ⇒   𝑓𝑙𝑜𝑤 𝑟𝑎𝑡𝑒 (
𝑚3

𝑠
) 

2-𝐹𝑎𝑛 𝑇𝑜𝑡𝑎𝑙 𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒  𝐹𝑇𝑃   (
𝑁

𝑚2) 

3-𝐹𝑎𝑛 𝑉𝑒𝑙𝑜𝑐𝑖𝑡𝑦 𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒   𝐹𝑉𝑃     (
𝑁

𝑚2) 
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4-𝐹𝑎𝑛 𝑆𝑡𝑎𝑡𝑖𝑐 𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒    𝐹𝑆𝑃    ( 
𝑁

𝑚2) 

𝐹𝑇𝑃 = 𝐹𝑆𝑃 + 𝐹𝑉𝑃 

5-𝑃𝑜𝑤𝑒𝑟   P  ( 𝑊𝑎𝑡𝑡) 

6-𝐴𝑖𝑟 𝑃𝑜𝑤𝑒𝑟    𝐴P 

7-𝑀𝑒𝑐ℎ𝑎𝑛𝑖𝑐𝑎𝑙 𝑒𝑓𝑓𝑒𝑐𝑖𝑒𝑛𝑐𝑦    ƞ𝑚 ≅
𝑂𝑢𝑡𝑝𝑢𝑡 Power P

𝐼𝑛𝑝𝑢𝑡 Power P
  

8-𝑆𝑡𝑎𝑡𝑖𝑐 𝑒𝑓𝑓𝑒𝑐𝑖𝑒𝑛𝑐𝑦.  Ƞ𝑠 ≅
𝑃𝑠

𝑃𝑡
 

9-𝐼𝑛𝑙𝑒𝑡 𝐹𝑎𝑛  𝑎𝑟𝑒𝑎   𝐴𝑖 

10-𝑂𝑢𝑡𝑙𝑒𝑡 𝐹𝑎𝑛 𝑎𝑟𝑒𝑎   𝐴𝑜 

11-𝐼𝑚𝑝𝑒𝑙𝑙𝑒𝑟 𝑅𝑒𝑣𝑒𝑙𝑢𝑡𝑖𝑜𝑛 𝑃𝑒𝑟 𝑀𝑖𝑛𝑢𝑡    𝑅𝑃𝑀.    ( 𝑁) 

12-𝐼𝑚𝑝𝑒𝑙𝑙𝑒𝑟 𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟      ( 𝐷) 

∆𝑃 𝐷𝑢𝑐𝑡 𝑃𝑟𝑒𝑠𝑢𝑢𝑟𝑒 𝐷𝑟𝑜𝑝 (𝑃𝑎)13- 

Note that    P Pressure (Pa) 

&           P Power Watt (W)  

𝐹𝑎𝑛 𝐷𝑎𝑡𝑎 𝐶𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑠 

1- 𝑉𝑜 =
𝑄

𝐴𝑜
        ( 

𝑚

𝑠
) 

2- 𝐹𝑉𝑃 =
1

2
∗ 𝜌𝑎𝑖𝑟 ∗ 𝑉2      ⇒ 𝑉 = 𝑉𝑜 

3- 𝐴𝑖𝑟 𝑑𝑒𝑛𝑠𝑖𝑡  𝜌𝑎𝑖𝑟 = 1.2 ∗
𝑃𝑎+𝑃𝑠

101325
∗

273+20

273+𝑡
 

𝑡 = 𝐴𝑖𝑟 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒   𝐶  



 
 

3 

𝑃𝑎 = 𝐵𝑎𝑟𝑟𝑜𝑚𝑒𝑡𝑟𝑖𝑐 𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒      ( 𝑃𝑎) 

𝑃𝑠 = 𝑆𝑡𝑎𝑡𝑖𝑐 𝑎𝑖𝑟 𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒       (𝑃𝑎) 

4- 𝐷𝑢𝑐𝑡 𝑤𝑜𝑟𝑘 − 𝑆𝑦𝑠𝑡𝑒𝑚 𝑟𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒 = 𝑐 =
∆𝑃

𝑄2 

5- 𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑎𝑙 𝑖𝑛𝑝𝑢𝑡 𝑃𝑜𝑤𝑒𝑟  P𝑖  𝑖𝑛 (𝑊)  

P𝑖 = 𝑄 ∗ 𝐹𝑇𝑃 ∗
10−3

𝑃𝐹
∗

1

𝑖𝑚𝑝%
∗

1

𝑚𝑜𝑡𝑜𝑟%
∗ 𝑅 

𝑄 ⇒   𝑓𝑙𝑜𝑤 𝑟𝑎𝑡𝑒 (
𝑚3

𝑠
) 

𝐹𝑇𝑃 ⇒ 𝑖𝑛 (𝑃𝑎) 

𝑃𝐹 ⇒ 𝑃𝑜𝑤𝑒𝑟 𝐹𝑎𝑐𝑡𝑜𝑟(0.5 − 0.7) 

𝑖𝑚𝑝% ⇒ 𝐹𝑎𝑛 𝑖𝑚𝑝𝑙𝑙𝑒𝑟 𝑒𝑓𝑓𝑒𝑐𝑖𝑒𝑛𝑐𝑦. % 

𝑚𝑜𝑡𝑜𝑟% ⇒ 𝐹𝑎𝑛 𝑚𝑜𝑡𝑜𝑟 𝑒𝑓𝑓𝑒𝑐𝑖𝑒𝑛𝑐𝑦. % 

𝑅 ⇒ 𝑜𝑣𝑒𝑟𝑎𝑙 𝑚𝑜𝑡𝑜𝑟 𝑑𝑟𝑖𝑣𝑒 𝑃𝑜𝑤𝑒𝑟 

𝑅 = 1 + 𝐹𝑎𝑛 𝑃𝑜𝑤𝑒𝑟 𝑟𝑎𝑡𝑖𝑜 𝑎𝑡 𝑧𝑒𝑟𝑜 𝑎𝑖𝑟 𝑓𝑙𝑜𝑤 

𝑖. 𝑒: 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑜𝑛𝑙𝑦 𝑎 𝑠𝑡𝑎𝑡𝑖𝑐 𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒 𝑤𝑖𝑡ℎ𝑖𝑛 𝑖𝑡𝑠 𝑐𝑎𝑠𝑖𝑛𝑔 

𝑅 = 1 + 0.4 = 1.4 

6- 𝑃ℎ𝑎𝑠𝑒 𝑐𝑢𝑟𝑟𝑒𝑛𝑡    𝐼  (𝐴) 

𝐼 =
𝐼𝑛𝑝𝑢𝑡 𝑃𝑜𝑤𝑒𝑟 (𝑘𝑊) ∗ 1000

√3 ∗ 𝑉
  𝑊ℎ𝑒𝑛      𝑉 = 𝑣𝑜𝑙𝑡𝑎𝑔𝑒 

7- 𝐴𝑖𝑟 𝑃𝑜𝑤𝑒𝑟  (𝐴P) = 𝑄 ∗ 𝐹𝑇𝑃 
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8- 𝑀𝑒𝑐ℎ𝑎𝑛𝑖𝑐𝑎𝑙 𝑒𝑓𝑓𝑒𝑐𝑖𝑒𝑛𝑐𝑦. ƞ𝑚 =
𝑄∗𝐹𝑇𝑃

P𝑖
 

9- 𝑆𝑡𝑎𝑡𝑖𝑐 𝑒𝑓𝑓𝑒𝑐𝑖𝑒𝑛𝑐𝑦. ƞ𝑠 =
𝑄∗𝐹𝑆𝑃

P𝑖
 

Example: For a fan has the following data 

  a  ,    %imp= 85%P 350=∆𝑃=,    FTP   7./s     PF=036 m.Q=5

, R=1+0.4 = 1.4     ,  %motor =95 %  

 phase ingleS for 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 (𝐼) and the iP  Power  the Find

and 3 phase & Fan power at zero air flow?  

Solution 

P𝑖 = 𝑄 ∗ 𝐹𝑇𝑃 ∗
10−3

𝑃𝐹
∗

1

𝑖𝑚𝑝%
∗

1

𝑚𝑜𝑡𝑜𝑟%
∗ 𝑅 

0.001

0.7

1

0.85

1

0.95
∗ 1.4*  350*  6.5=  iP 

 AkV8544   .4=  iP 

Single phase 

I =
𝐼𝑛𝑝𝑢𝑡 𝑝𝑜𝑤𝑒𝑟 (P𝑖)∗1000

𝑉
=

4.8544∗1000

220
= 22.065 A 

3 phase 

I = 3 phase  = 
P𝑖

√3∗𝑉
=

4.8544∗1000

√3∗415
= 6.753 A 

Fan power at zero air flow = 0.4 * Pi   = 0.4 * 4.8544 

= 1.94 kVA 


