Homework 4, Problem 1

Initial concentration
Particle size
Particle size
Collector size
Collector size

Temperature
Temperature

Particle density
Particle density
Water density

Water density

Bed depth

Bed porosity

Overflow rate

Overflow rate

Dynamic viscosity of water
Boltzmann constant

Interception efficiency
Sedimentation efficiency
Diffusion efficiency
Overall efficiency

Attachment efficiency
Outflow concentration

Treatment efficiency

Attachment efficiency
Outflow concentration

Treatment efficiency

Homework 4.xIs  2/27/2005

ni = 3/2 (d/dc)?

Ne = (Pr-Pw) g dp’/ (18 p Vy)

No = 0.9 (KT/(u dp d¢ Vp)**
n=n+ne+np

a

Cout = Cin * €xp(=3 (1-n) n a L/(2 dg))
=1- Cout/Cin

a

Cout = Cin ™ €xp(=3 (1-n) n a L/(2 dc))
=1- Cout/Cin
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Homework 4 Queshon 2

Step 4 =

‘JH.I: 2:

Determimne nomber of 4anks

Two 15 mintmom bout ewhy:e Llow will go 'H/nrcwsh
ove tank " f 4l other 1o daken oul of sevvica,
Thvee +anks (s safer.

Determine site of basing

Tank overflow rale fixes total area.

Q 4 s e
\/5 3.2 rﬂ/hr lﬂr

Ap =
4500 m*  total

= 1500 m* per basin
Length +o widHi voho sheuld be o4 cost 4or5 ol
AssUme L = 4.5W

W

Ao = LW = 45W? = 1500m°
e
e W = \/lé‘i’% = (&cé'm
= 1B m (4o be nultiple of

b-m scroper chi-!'h)
15
L: Pl = % = 2.3 .
L:W = 83.3/(8& = 46V

Basin depth should be 2 +t© 5 m.
Ose D=4 m

Step 2 Checlc d&s(gn a.ﬁa!hs+ gmdelmzs

L= 822 m W={8m D=4¢m

u

L:D = 8%.%-4
W:D 16: 4 =
LW b VS

211 > 15:4 Vv
hoid

[}
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Compute detention +\;nruz, horlion+a| vo(ocﬂry, ond
ooHe t wetr loadln5 rate for moax and avevoqe Llow
or 1 and B Hank co;«ﬁgurwhohsz

LoW-D-N
Tk = ~u Nz number of 4unks
) Q = bH 'plO\N
VH = :
W-D-N
Q
R W-N

See 5prm'ciskc€,€ on page 4 for Hal with Hoese valves.
Design fouls restdenice tive aud horizoptal Llow cridevia:

Getting 40 a workable descéw requires moltiple evatavis.

I made +his prowss move efficent by writing an

kxeel worksheet that dlowed wu +o'vary N, LW, and
D and aovtomahcally compote the vartous design
criferia . I also used Excel's condihonal formatin
fo am‘bma'hcal'y €lag out- of'ramae values. T4 then
was pretly smple o vary the desgn se as +o
meet all criterta. Pagee 5 and &6 Show twio

dé%(gns :HKCJ' wovrk., Wit only 4 fanks, the las t
design s Y leas+,€JxP€M31V€. y

Getling Hg werr parameder was not requxréd of the

class. Tt wovld entail MUH'(;ﬂZ froughs across
Hhe tank. Q 3
At 075 m3fs per cochh of Rur fanks, = = 160 —

This would enfail 6 2-gided +oughs across *he W(clH/\
of He fonk plus the end of Ha tonk kself
o gc'i- oan outlet wew (oad(vg e of  1M1.% m*/m-hr



Check on basin dimensions:

First try

L= 83.3 m
W = 18 m
D= 4 m
= 3
Design guideline

Case All tanks, Q. All tanks, Q. 1 tank off, Q.. |1 tank off, Qmax | | Minimum Maximum
N 3 3 2 2
Q m®/s 3 4 3 4
L:D 21 21 21 21 15
W:D 5 5 5 5 3 6
LW 4.6 4.6 4.6 4.6 4 5
Tr h 1.7 1.2 1.1 0.8 1.5 4
V¢ m/min 0.83 1.11 1.25 1.67 0.3 1.1
q m?/h 200 267 300 400
Rn m 2.8 2.8 2.8 2.8
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Check on basin dimensions:

Second try

L= 75 m
W = 18 m
D= 5m
= 5
Design guideline

Case All tanks, Q. All tanks, Q. 1 tank off, Q.. |1 tank off, Qmax | | Minimum Maximum
N 5 5 4 4
Q m®/s 3 4 3 4
L:D 15 15 15 15 15
W:D 4 4 4 4 3 6
LW 4.2 4.2 4.2 4.2 4 5
Tr h 3.1 2.3 2.5 1.9 1.5 4
V¢ m/min 0.40 0.53 0.50 0.67 0.3 1.1
q m?/h 120 160 150 200
Rn m 3.2 3.2 3.2 3.2

5/



Check on basin dimensions:

Final

L= 83.3 m
W = 18 m
D= 5 m
= 4
Design guideline

Case All tanks, Q. All tanks, Q. 1 tank off, Q.. |1 tank off, Qmax | | Minimum Maximum
N 4 4 3 3
Q m®/s 3 4 3 4
L:D 17 17 17 17 15
W:D 4 4 4 4 3 6
LW 4.6 4.6 4.6 4.6 4 5
Tr h 2.8 2.1 2.1 1.6 1.5 4
V¢ m/min 0.50 0.67 0.67 0.89 0.3 1.1
q m?/h 150 200 200 267
Rn m 3.2 3.2 3.2 3.2
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