HP 48 - Uniform Flow Solution for a Trapezoidal Channel Using Chezy’s Equation.
This example shows a solution using the International System of units (SI). 

Problem: A discharge of 2.83 m3/s of water flows in a 3.05 m wide rectangular channel of roughly made concrete walls.  Find the depth of flow in this channel if So = 0.0004.  T = 20oC.

______________________________________________________________________
HP variable    Variable

Description                                                              .
B

b

bottom width (m) (B = 0 for triangular channel)

Y

Y

flow depth (m)

M

m
 
side slope (M = 0 for rectangular channel)

C

C

Chezy’s coefficient

S

S

bed slope

Q

Q
 
discharge (m3/s)

A

A

area (m2)

P

P

wetted perimeter (m)

R

R

hydraulic radius (m)

V

V

velocity (m/s)

REY

Re

Reynolds’ number

VISC



kinematic viscosity
E

e

roughness size (m)                                                      .

Use the SOLVR feature in the HP48 calculator to solve for this problem.  Enter the following in your calculator:

{‘(B+2*Y*   (1+M^2))/((B+M*Y)*Y)^3=C^2*S/Q^2’
< ---- list of equations

  ‘A= (B+M*Y)*Y’    ‘P= B + 2*Y*    (1+M^2)’     

  ‘R = A/P’   ‘V = Q/A’    ‘REY =  4*R*V/VISC’

  ‘C = -   (32*G)*LOG(E/(R*12)+.844*C/(REY*    G))’ }

[ENTER]







‘TRCH’  [STO]                       



< ---- Trapezoidal Chezy                                    

[VAR] [TRCH]





< ---- recalls contents of TRCH

‘ [] [E] [] [Q] [STO]




< ---- stores TRCH in EQ variable

[

] [SOLVE] [ROOT] [SOLVR]



< ---- starts SOLVR feature

---next, we enter data for problem 34.1 in the textbook, assuming C = 100 for a first guess -----
3.05 [B]  0.0 [M]  100 [C]   0.0004 [S]   2.83 [Q]

[NXT]                                                                                      < ---- to check if more variables need

[NXT]





                       to be entered.No more variables exist.

[

] [Y]                                                   
Y:.677

< ---- solves for depth, Y

[NXT][NXEQ][

] [A]


A: 2.066

<---- solves for the area, A

[NXEQ][ 

] [P]  


P:4.404..
< ---- solves for wetted perimeter, P

[NXEQ][ 

][R] 



R: 0.4690
< ---- solves for hydraulic radius, R

[NXEQ][ 

][V]    


V: 1.369...
< ---- solves for velocity, V

[NXEQ] 1.003 [EEX] 6 [+/-] [VISC]


< ---- enter kinematic viscosity, 
[

][REY] 


           REY: 2562234.32
< ---- solves for Reynold’s number

[NXEQ]9.81[G]0.043 [E]




< ---- enter g, and roughness size, e

[

][C] 




C:36.65

< ---- calculate new value of C

----second iteration-------
[NEXQ][ 

][Y] 



Y:1.464

< ---- new value of y

[NXT][NXEQ][ 

] [A]


A:4.466

<-- solves for the area, A

[NXEQ][ 

] [P] 



P:5.9785
<---- solves for wetted perimeter, P

[NXEQ][ 

][R]



R:0.7470
<---- solves for hydraulic radius, R

[NXEQ][ 

][V]   


V:0.633

<---- solves for velocity, V

[NXEQ][ 

][REY]


REY:1887758.29
<---solves for Reynold’s number

[NXEQ][ 

][C] 



C:40.23

<--- calculate new value of C

--- next iteration --[continue until C converges to a solution, in this case C = 39.96, approximately ] -----
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