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We chose "The Study of the Coefficient of head

loss Lue to Friction in Small Diameter Iipe Fittings"

as our thesis because we were unable to find any ex-

perimental data on this subject. The object of our

work was to obtain coefficients of reasonable enough

accuracy for use in finding the head loss through

any pipe system.

The essential apparatus used in this experiment

are as follows;

Fittings to be tested

2", 1", fl”, %" Diameters

Mercury'hanometer

St0p Watch

Ilatform Scale

water Container

In testing these fittings we connected four fit-'

tings of similar type and size in a series, as showns

in the accompanying photograph(a). This yicture also

shows how the manometer was connected to measure the

difference in water pressure between the point at

which the water entered the fittings and the point at

which it left. Lefore any readings were taken on the

manometer he made sure that all the air was 0-71". of

the line, connecting hose, and manometer. The cis-

charge was measured by timing a certain quantity of



D
)

of fIOW. The water emptied into a metal tank that

rested upon the platform scale. This apparatus is shown

in photograph (B). Our device for timing can also he seen.

It was secured to the frame of the scale and consisted of

two pieces of wood in a scissor-like arrangement. The

balance arm of the scale would, upon rising, push up the

lower piece causing the stop watch to start or step. A

definite quantity of water was allowed to run into the tank

and the time it took to discharge this amount was measured

With the stop Watch. This procedure was followed using

different inelocities of water, ranging from the lowest

measureable velocity to the highest, for each type and

size of’fdstting. Three readings of time and head loss

were taken.:for each.velccitv and the average of these

was used 1y; computing the coefficient of head loss.
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71..)

2" UlilCI’iS

1731:. Time Head Heac'x Vel. V?“ C.F.S. Coef.

Water in 1-088 Loss in ‘ g per

Sec. 11:1ng. ft.h20 ft/SCC.
Fit-to

800 250.0 0.22

800 246.0 0.24

800 243.2 0.25

Aver. 247.1 0.24 0.249 2.38 .1876 .0518 .358

800 . 84.5 0.51

800 89.1 0.46

800 98.1 0.58

Aver. 90.5 0.45 0.474 5.98 .5570 .l5"‘5 .215

800 67.2 0.82

800 69.2 0.75

800 72.0 0.70

Aver. 69.5 0.76 0.788 8.46 1.1100 .1845 .177

800 55.0 1.17

Aver. 55 .3 1023 10290 11000 108401) .2400 .173

800 4.4.1 1-78

800 4.4.2 1-78

AvCr. 44.6 1.74 1.825 15020 2.7100 .2875 0168

Final Average Loss per Fitting
.214
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Loss
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Vel. v2

in 2g

ft/sec.

5.90 .755

11.55 2.07

15.75 5.855

18.85 5.520

21.25 7.01

22.55 7.97

Final Average Loss per Fitting

Y“ (1

C033 0 Do

.058

.105

.1155

Coef.

per

Pitt.

.521

.5025
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Aver . 187 . 8 l. 12 'r' “‘25

300 118.6 5.5;)
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Loss
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Loss

111. ha.

9.89

9.47

9.71

11.45

11.40

11.50

11.44

Ila-:6;

Loss

ft.K20

1.54

3.76

5.80

8.00

10.20

J]? 90° N ‘1

Val.

in

ft/SCC.

10.55

14.50

15.55

'1
‘.
“

0
1
2

.452

1.115

1.770

(
‘
0

0 ¢
.

.
1
1

O

3.180

Final fiverage Loss qyr ”itting

R

#1

C0300.

.0075

.0115

.0145

.0172

.0195

.0214

COEfo

IJCI

Fitt-

.557

1’ I"

.u‘xd

.805
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CCECLUSICH

After looLinr over the results we chme to the fol-

LS the velocity increases sheC
’
-

lowing conclusion: the

\

coefficient of Leno I
-
J

oss cecresses. In general cur

curves show thut a definite Croyyinr off of the coeffi—

—‘

cient tekes rlsce between the velocities or 3 to 6 ft.

r
}

1

per seconc. After this droy , it levels off or lo esC
I

:ruéusllg to stout a velocity of l; ft./sec. end the:

Crois off e: in slightl;.. As there were not enough

jgoiruxs orixnosi; of ante czxrreis to (affilhitclwf be :rure <31

the shore stitement LE took en egtru neuter of difier—

ext velocities on our test of the ¥ inch elhows. This

test seemed to su330rt our theory. Qhe are h of the

test for the % inch elbows may he found on pages BOIh)

and BlIb).

There were undoubtedly some sources of error in

our experimental work, but,due to lack of time and

trorer eouiement,we were unable to eliminate these. In

all Cases, the ends of the tunes thet connectec the

fire line to the manometer hose, extenoeo down into

the fire line a little bit. This would cause a slijht

error, but es both of these tubes were alike in this

resyect the error would be fertislly eliminuted.

Another factor of error has in the reeding of the mun-

the fressure wasometer. At the hijher velocities

Vere unsteady and this tended to make the mercury col-



umn move with such reridity es muhe tuhinj an eversre

treading very difficult. In all cases a number of read—

ingrs were taken iuring each tr is]. and their ”screw-re axes

used in the coqutetions. Although we triec to :et all

of the'riye fittings of the same quality, as fer us

rOUfiiuess of tLe interior was concernec ue Lee no uny

of ascertaining the extent of this factor. fhis may

have given s higLer “riotiouul resistgcue to some fit~

tings than to others.

In conclusion re KlBL to exgress our ielief that

the results herein tresenteo are of svfficient uccur-

ecv to we used in.the conguteticn of the heat loss

through :i word-Ling; f. i" 6- system. We hO3e thst in the

future some jrucu ting student will be interested

enough in this subject to go into it in lore eetsil,

using our work as a basis for his thesis.
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