ECI 141 ENGINEERING HYDRAULICS

MIDTERMEXAMINATION e =

SPRING 2011

NAME: SQLUT\ON SHEETS

PLEASE ANSWER ONLY 5 OUT OF TI{E 6 QUESTIONS:
For water at 20°C, please take p=10® kg/m’ (=1.94 slug/ft’) and p=10" kg/m s (=2.09 x
107 slug/ft s). All questions worth the same number of points (20/100).




QUESTION 1 (plpe flow, energy losses)

A horizontal. p1pe conveys water (20 C) at a rate. of 0. 5 ft3/s a) Please compute the
energy loss for the. following values: D=5. ‘inches; 1=300 fi, r roughness: he1ght*5x10’4 b i
b) Please determine the regime of: the flow. (lammar turbulent smooth, turbulent fu]ly
rough or turbulent transmonal) c) Please repeat the computatlons for a flow rate of 5%
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o .m, 1ts slope 13 0 002 and has a Mamung S cocfﬁclcnt n of 0 01 8
A tree- falls mto the channel and 11es on the bed of thls channel some dlstance after'

L direction of the channel. Calculate the dla.meter of the tree lmowmg that it produced the |

: QUESTION 2 (open-channel ﬂow, crltlcal fiow)

. _-Water ﬂows anng a rectangular channel ata depth of 14: m. The channel‘s W1dth IS 8 1

* uniform flow s established. Please freat the tree as a cylinder located in the fransverse.

'crltlcal ﬂow on top of the tree B SO O OOZ
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T _ 011 (= 900 Kg/m and- u—{) 02 kg/m 8). ﬂows through a plpe of dlametor D——(} 25mand -

_ QUESTION 3 (p;pe flow, energy losses)

" length L=200 m. The pipe roughness length ratio &/D=0.0005. a) If the head loss is 16.15 _'

S roughness Iength ratlo for Q—O 15m /s

m, please compute the: discharge ﬂowmg through the p1pe b) Please compute the p1pe e
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QUESTION 4 (plpe flow; open channel ﬂow hydraullc _;ump) '

L5 Now please assume that the ‘pipe of. Questlon 1 dlscharges to an open channel of width

S b=025 f, keeping a water depth equal to the diameter. What is the sequent. depth yg in.oooo

o order to form a free hydraullc Jump downstream of the plpe dlscharge'? N
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A pump is reql.ured to tansport water between two, reservoirs. The dlstance between the o
- '_free surface levels m the two reserv01rs 1s 150 ft . : : .

'QUESTION 5.(pipe ﬂow; Apo'wer; energy losses)

o The reservou's are: connected w1th a cast 1ron prpe of Iength L—3000 ﬁ dlameter D —-10' S
. mches and roughness ratio a/D=0 0012 _ _ B . _ _ R

A number of minor Iosses are present The su.m of atl the minor loss coefﬁclents is

Calculate the power of the pump needed to pump water at arate of 5 ft’/s (assume 65%

: eﬁi(:lencgr) I T have three pumps with available powers of 100, 000, 150,000 and 200,000 .
slug ft*/s’, which pump do you recommend‘? @) v
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QUESTION 6 (plpe flow energy losses)

: '_ .-water transported m the plpe when the head loss between pomts separated by L‘200 ft 1s |
[ R B 54 ﬁ The plpe has a dlameter D—~6 mches ' . _ . L

Calculate also the mput power to the pump requlred to convey the water (assume pump

efﬁclency of 85‘}’)
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