
EXPLICIT EQUATIONS FOR THE FRICTION FACTOR 

Prepared for ENVE 204, Spring 2012 
 

NOTE:  ln(u) = 2.3026log(u) 
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HAALAND EQUATION 
 












+








−=

Re

9.6

7.3

/
log8.1

1
11.1

D

f

ε
  (4000 < Re < 10

8
) 

 

SWAMEE-JAIN EQUATIONS 

 
2

9.0

5

2

62.4
7.3

/
ln07.1

−



































+=

Q

DD

gD

LQ
h f

νε
 






























+−=

2/1

3

25
17.3

7.3

/
ln965.0

f

f

hgD

LD

L

hgD
Q

νε
 

04.0
2.5

4.9

75.4
2

25.166.0



























+














=

ff gh

L
Q

gh

LQ
D νε  

Q  : m
3
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g    : m/sec
2
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2
) 

hf, L, D, ε  : m (ft) 

ν = µ/ρ  : m
2
/sec (ft

2
/sec) 

 
REFERENCES 

 

Finnemore, E.J. and Franzini, J.B. (2002). Fluid Mechanics. 10
th
 ed., McGraw-Hill.  p.282. 

 

Romeo et al. (2002). Improved Explicit Equations for Estimation of the Friction Factor in Rough and 

Smooth Pipes. Chemical Engineering Journal, 86, 369-374. 

 

Streeter et al. (1998). Fluid Mechanics. 9
th
 Ed., McGraw-Hill, New York. pp.294-297. 


