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FORMULAS 

 

1. 
𝑑𝑒𝑔𝑟𝑒𝑒𝑠

360°
 𝑥 𝜋 𝑥 𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 + 𝑎𝑙𝑙𝑜𝑤𝑎𝑛𝑐𝑒𝑠 = Elbow Runner Length 

 

2. 
𝐿𝑎𝑟𝑔𝑒 𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑥 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐻𝑒𝑖𝑔ℎ𝑡

𝐿𝑎𝑟𝑔𝑒 𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 −𝑆𝑚𝑎𝑙𝑙 𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟  
= 𝐴𝑝𝑒𝑥 𝐻𝑒𝑖𝑔ℎ𝑡 

 

3. 𝑎2 + 𝑏2 = 𝑐2 

 

4. 𝐶𝐹𝑀 = 𝐴𝑟𝑒𝑎 𝑥 𝐹𝑃𝑀 

 

5. 𝐴𝑛𝑔𝑙𝑒 𝑜𝑓 𝐵𝑒𝑛𝑑 𝑥 (0.01743𝑅 + 0.0078𝑡) = 𝐵𝑒𝑛𝑑 𝐴𝑙𝑙𝑜𝑤𝑎𝑛𝑐𝑒 

R= radius         t= Metal thickness 

 

6. 
𝑂𝑓𝑓𝑠𝑒𝑡2  +𝐿𝑒𝑛𝑔𝑡ℎ2  

4 𝑥 𝑂𝑓𝑓𝑠𝑒𝑡
 = 𝑆𝑤𝑖𝑛𝑔 𝑃𝑜𝑖𝑛𝑡 𝑅𝑎𝑑𝑖𝑢𝑠 

 

7. 𝐴 = 𝜋𝑟2 

 

8. 
(4𝑥√(𝑜𝑓𝑓𝑠𝑒𝑡2+𝑙𝑒𝑛𝑔𝑡ℎ2) −𝑙𝑒𝑛𝑔𝑡ℎ)

3
= 𝑅𝑢𝑛𝑛𝑒𝑟 𝐿𝑒𝑛𝑔𝑡ℎ 

 

9. 1.08 𝑥 𝐶𝐹𝑀 𝑥 Δ𝑇 =  𝐵𝑇𝑈 ℎ𝑟⁄  

 

10.  𝜋𝑟2ℎ = 𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑎 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 

 

11.  𝑅𝑃𝑀 𝑥 𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 = 𝑁𝑒𝑤 𝑅𝑃𝑀 

 

12.  
180 𝑥 𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑜𝑓 𝐶𝑜𝑛𝑒 𝐵𝑎𝑠𝑒

𝑆𝑙𝑎𝑛𝑡 ℎ𝑒𝑖𝑔ℎ𝑡
= 𝑃𝑎𝑡𝑡𝑒𝑟𝑛 𝐴𝑛𝑔𝑙𝑒 

 

13.  √𝐴𝑝𝑒𝑥2 + 𝑅𝑎𝑑𝑖𝑢𝑠2 = 𝑆𝑙𝑎𝑛𝑡 𝐿𝑒𝑛𝑔𝑡ℎ 

 

14.  
𝐴𝑛𝑔𝑙𝑒 𝑜𝑓 𝐸𝑙𝑏𝑜𝑤

2 𝑥 # 𝑜𝑓 𝐺𝑜𝑟𝑒𝑠−2
 = 𝑀𝑖𝑡𝑟𝑒 𝐴𝑛𝑔𝑙𝑒 

 

15.  sin (
𝑃𝑎𝑡𝑡𝑒𝑟𝑛 𝐴𝑛𝑔𝑙𝑒

2
)  𝑥 𝑆𝑙𝑎𝑛𝑡 𝐻𝑒𝑖𝑔ℎ𝑡 𝑥 2 = 𝐶ℎ𝑜𝑟𝑑  𝐿𝑒𝑛𝑔𝑡ℎ 

 

16.  Tan(𝑀𝑖𝑡𝑟𝑒 𝐴𝑛𝑔𝑙𝑒)  𝑥 𝐶𝑒𝑛𝑡𝑒𝑟𝑙𝑖𝑛𝑒 𝑅𝑎𝑑𝑖𝑢𝑠 𝑥 (2 𝑥 #𝑜𝑓 𝑔𝑜𝑟𝑒𝑠 − 2) =

𝐶𝑢𝑡 𝑆𝑖𝑧𝑒 𝑓𝑜𝑟 ∅ 𝐸𝑙𝑏𝑜𝑤 
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17.  
𝑂𝑓𝑓𝑠𝑒𝑡

sin(𝐸𝑙𝑏𝑜𝑤 𝐴𝑛𝑔𝑙𝑒)
− 2 𝑥 [tan (

𝐸𝑙𝑏𝑜𝑤 𝐴𝑛𝑔𝑙𝑒

2
)  𝑥 𝐶𝑒𝑛𝑡𝑒𝑟𝑙𝑖𝑛𝑒 𝑅𝑎𝑑𝑖𝑢𝑠] =

𝑂𝑓𝑓𝑠𝑒𝑡 𝑃𝑖𝑝𝑒 𝐿𝑒𝑛𝑔𝑡ℎ 

 

18.  Δ𝐻 𝑥 𝐶𝐹𝑀 𝑥 4.5 = BTU/hr 

 

19.  4005 √𝑉𝑒𝑙𝑜𝑐𝑖𝑡𝑦 𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 = 𝐴𝑖𝑟 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦           𝑉𝑒𝑙𝑜𝑐𝑖𝑡𝑦 𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 = 

(Velocity÷4005)² 

 

20.  (% 𝑜𝑓 𝑂𝑢𝑡𝑠𝑖𝑑𝑒 𝐴𝑖𝑟 𝑥 𝑂𝑢𝑡𝑠𝑖𝑑𝑒 𝐴𝑖𝑟 𝑇𝑒𝑚𝑝. ) +

 (% 𝑜𝑓 𝑅𝑒𝑡𝑢𝑟𝑛 𝐴𝑖𝑟 𝑥 𝑅𝑒𝑡𝑢𝑟𝑛 𝐴𝑖𝑟 𝑇𝑒𝑚𝑝. ) = 𝑀𝑖𝑥𝑒𝑑 𝐴𝑖𝑟 𝑇𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 

 

21.  
𝐿𝑒𝑓𝑡 𝐴𝑛𝑔𝑙𝑒

360°
 𝑥 𝜋 𝑥 2(𝐿𝑒𝑓𝑡 𝐻𝑒𝑒𝑙 𝑅𝑎𝑑𝑖𝑢𝑠) + 

𝑅𝑖𝑔ℎ𝑡 𝐴𝑛𝑔𝑙𝑒

360°
 𝑥 𝜋 𝑥 2(𝑅𝑖𝑔ℎ𝑡 𝐻𝑒𝑒𝑙 𝑅𝑎𝑑𝑖𝑢𝑠) =

𝐻𝑒𝑒𝑙 𝑆𝑡𝑟𝑒𝑡𝑐ℎ𝑜𝑢𝑡 𝑓𝑜𝑟 𝑌 − 𝐵𝑟𝑎𝑛𝑐ℎ 

 

22.  
1

2
ℎ (𝐵1 + 𝐵2) = 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑇𝑟𝑎𝑝𝑒𝑧𝑜𝑖𝑑 

 

23.  
𝐶𝐹𝑀𝑛𝑒𝑤

𝐶𝐹𝑀𝑜𝑙𝑑
=  

𝑅𝑃𝑀𝑛𝑒𝑤

𝑅𝑃𝑀𝑜𝑙𝑑
          or           

𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟𝑛𝑒𝑤

𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟𝑜𝑙𝑑
=  

𝑅𝑃𝑀𝑜𝑙𝑑

𝑅𝑃𝑀𝑛𝑒𝑤
 

24.  (𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑜𝑓 𝑓𝑖𝑟𝑠𝑡 𝑝𝑢𝑙𝑙𝑒𝑦 𝑥 1.57) + (𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑜𝑓 𝑠𝑒𝑐𝑜𝑛𝑑 𝑝𝑢𝑙𝑙𝑒𝑦 𝑥 1.57) +

(𝐶𝑒𝑛𝑡𝑒𝑟𝑙𝑖𝑛𝑒 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑝𝑢𝑙𝑙𝑒𝑦𝑠 𝑥 2) = 𝐹𝑎𝑛 𝐵𝑒𝑙𝑡 𝐿𝑒𝑛𝑔𝑡ℎ 

25.  
𝑂𝑓𝑓𝑠𝑒𝑡 𝑥 𝐻𝑒𝑖𝑔ℎ𝑡

𝐿𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝐷𝑢𝑐𝑡
= 𝐷𝑢𝑐𝑡 𝑀𝑖𝑡𝑒𝑟 

 

26.  √
4 𝑥 𝑎 𝑥 𝑏

𝜋
 = 𝑅𝑜𝑢𝑛𝑑 𝐷𝑢𝑐𝑡 𝐸𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 

 

27.  °𝐹 =  °𝐶 𝑥 1.8 + 32           or             °𝐶 =  °𝐹 − 32 ÷ 1.8 

 

28.  
𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑅𝑜𝑜𝑚 𝑥 # 𝑜𝑓 𝐴𝑖𝑟 𝐶ℎ𝑎𝑛𝑔𝑒𝑠

60
 = 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑐𝑓𝑚 

 

29.  Heat Loss =  
𝛥𝑇 𝑥 𝐴𝑟𝑒𝑎

𝑅−𝑉𝑎𝑙𝑢𝑒
 

 

30.  Outside Pulley Velocity = 
𝜋 𝑥 𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟

12
  x RPM 

 

31.  𝐸 = 𝐼 𝑥 R    (E= Voltage   I= Amps    R= Ohms) 
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32.  𝑃 = 𝐸 𝑥 𝐼    (P= Watts   E= Voltage   I= Amps) 

 

33.  Friction Loss =  
𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑑𝑢𝑐𝑡 (𝑓𝑡)

100
  x inches of wc per 100ft 

34.  𝑁𝑒𝑤 𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙 𝑆𝑡𝑎𝑡𝑖𝑐 𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 = 𝐸𝑥𝑖𝑠𝑡𝑖𝑛𝑔 𝐸𝑆𝑃 𝑥 (𝑛𝑒𝑤 𝑟𝑝𝑚 ÷ 𝑒𝑥𝑖𝑠𝑡𝑖𝑛𝑔 𝑟𝑝𝑚)2 

 

35.  𝑁𝑒𝑤 ℎ𝑜𝑟𝑠𝑒𝑝𝑜𝑤𝑒𝑟 = 𝐸𝑥𝑖𝑠𝑡𝑖𝑛𝑔 ℎ𝑝 𝑥 (𝑛𝑒𝑤 𝑟𝑝𝑚 ÷  𝑒𝑥𝑖𝑠𝑡𝑖𝑛𝑔 𝑟𝑝𝑚)³ 

 

36. Velocity (FPM) = 4005 X   √ IN. W.C. 
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CONVERSIONS 

1. 1 𝑓𝑡3  = 1728 𝑖𝑛3 

2. 1 𝑓𝑡2  = 144 𝑖𝑛2  

3. 1 𝑓𝑡 = 12 𝑖𝑛 

4. 1 𝑓𝑡3 = 6.22 𝑖𝑚𝑝. 𝑔𝑎𝑙. 

5. 1 𝑓𝑡3  = 7.48 𝑈𝑆 𝑔𝑎𝑙. 

6. 1 𝑖𝑚𝑝. 𝑔𝑎𝑙. = 277.4 𝑖𝑛3 

7. 1 𝑈𝑆 𝑔𝑎𝑙. = 231 𝑖𝑛3 

8. 1 𝑖𝑛 = 25.4 𝑚𝑚 

9. 1 𝑓𝑡 = 30.48 𝑐𝑚 

10.  1 𝑚𝑒𝑡𝑒𝑟 = 39.37 𝑖𝑛 

11.  1 𝑚 = 1000 𝑚𝑚  𝒐𝒓  100 𝑐𝑚          

12.  1 𝑐𝑚 = 10 𝑚𝑚 

13.  1 𝐾𝑚 = 1000 𝑚 

14.  1 𝐾𝑔 = 2.2 𝑙𝑏𝑠 

15.  1 𝑚3  = 1 000 000 𝑐𝑚3 

16.  1 𝑚2  = 10 000 𝑐𝑚2  

17.  1 𝑖𝑚𝑝. 𝑔𝑎𝑙. 𝑜𝑓 𝑊𝑎𝑡𝑒𝑟 = 10.05 𝑙𝑏𝑠. 

18.  1 𝑈𝑆 𝑔𝑎𝑙. 𝑜𝑓 𝑊𝑎𝑡𝑒𝑟 =  8.35 𝑙𝑏𝑠. 

19.  1 𝑓𝑡3 𝑜𝑓 𝑊𝑎𝑡𝑒𝑟 = 62.5 𝑙𝑏𝑠 

20.  1 𝑙𝑏. 𝑜𝑓 𝐴𝑖𝑟 = 13.33 𝑓𝑡3 

21.  𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝐻𝑒𝑎𝑡 𝑜𝑓 𝐴𝑖𝑟 = 0.24 𝐵𝑡𝑢 

22.  1 𝑓𝑡2 𝑜𝑓 10 𝑔𝑎𝑢𝑔𝑒 𝑀𝑖𝑙𝑑 𝑆𝑡𝑒𝑒𝑙 = 5 𝑙𝑏𝑠. 

23.  𝐶𝑎𝑙𝑜𝑟𝑖𝑓𝑖𝑐 𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝑁𝑎𝑡𝑢𝑟𝑎𝑙 𝐺𝑎𝑠 = 1000 𝐵𝑡𝑢/ℎ𝑟 

24.  𝐶𝑎𝑙𝑜𝑟𝑖𝑓𝑖𝑐 𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝑃𝑟𝑜𝑝𝑎𝑛𝑒 𝐺𝑎𝑠 = 2500 𝐵𝑡𝑢/ℎ𝑟 

25.  1 psi = 6.895 kPa 

26.  1 psi = 27.7 “ wc 

27.  1 Btu ( Does the following ): 

• Raises 1 lb. of water by 1°F 

• Raises 1 ft³ of air by 55°F 

• Raises 55 ft³ of air by 1°F 

 

 

 


