
Volume 27.THE CANADIAN ENGINEER
328

A 4L1 (3ïc)«h,«Ci — becomes positive if T < 2 Ï « or <
Ti

As mentioned before, equations 30a and 30b, with 
the conditions of 31a and 31b, represent non-periodica
function, that is : .

Form 1 is the expression for a damped oscillation, 
Forms 2 and 3 represent non-periodical movements, 

i.e., a transition from one quiescent level to another Wit 
out any oscillations. _ .

As will be seen later from an example, n has in mos 
value which lies between 2 and 1 seconds ; there­

fore, the condition for a non-periodic water level fluctua 
tion is :

(27) n2ga
T2To

dz
If we introduce 2 = y — therefore

dt
d2yd2z

(28)
dt2dt2

differential equation of the second
jfrom (26) follows a 
.order cases a1 dyd2y (29)o++

To dtdt2 LA
— is equal to or greater than —.linear differential equation of the second 

For the solution we say :This is a 
.order with constant coefficients. 35a

Now, for L — x miles 
A should be equal to or greater than 150.
This case may well occur when a pond is used as the 

With artificially constructed surge tanks

11 x.a.
— = or2 + — r +
T2To surge tank.

— is considerably smaller ; the following investigations 
a
are therefore limited to the first form of oscillations- 
As 2 = y — *hi, equation (30) may be written

The solution of this quadratic equation will give us 
values of the differential equation :the

* J -
2 To v (2t.r t2

1
r =

t
that according to the theory of the linear 

three solutions may be found.
2 ToWe know

differential equations
If the radical is positive or zero, the solution of the 

differential equation represents a non-penod.cal function, 

that is:

sin (0 + f/Ti) - (32)— «h, + Re2 =
dz

= s)and the differentiation with respect to t gives (since —
dttt t

2 To2 To 2 To2 To 1 cos (0 + f/Ti) — sin (0 + f/T.) (33)+ Ritey = Ri • e s = Re
11 Ti2 Tol

= 0 (30a)if - = 2 To
T2 (2 To)3Ti3 and consider thatIf we substitute tgy =

T,ttt
+ — 1I 12 ToT, (34)T,

)e+ Roey = (R1 e T, T3 4 To3111
— = negative (30b) we get :

if — = tT2 (2 To)3TV
But 2 ToR

(35)t sin (7 — 0 — f/T,)

and the integration constants R and 0 are determine 
from the initial conditions, i.e., from the location and 
condition of movement of the water level in the siH& 
tank at the time t = o. „

It will be noted from the description of the phenoiHeI 
for that case that for the shut-down and in the very & 
ment of it, the water surface is at the distance hi un 
the elevation n — n. Therefore, for t = o, 2 = 2o =
The initial value for s = s« at the time t = 0, must 
assumed as

5 = — . e

2 To
. sin (0 + t/Ti)Rey = iii

= positive (30c)if — =
(2 To)2VT,3

represents a damped harmonic.
These three conditions, due to the different values of 

the radical of the quadratic equation can be written also, 
-substituting for T and T„ the values of equations 24.

A 4 T
— becomes zero if T = 2 To or — =
T,3

be

Qi — *Qi
(36>(3 ta) = (1 — «) c,So =

a n2g 
A 4 L

— becomes negative if T > 2To or — > (31
n'g

A
Se<]I This assumption does not only consider a su 

shut-down, but assumes also a sudden beginning of0
T,* a
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