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What Causes Tail-Pipe Water Hammer?

HERE ARE TIIE FACTS: We lnstalled o steam.jet refrigeration
system with barometric condenser, fited with secondary ejector and
intercondonser, and a third-stage dry ejecior. .

Alter start-up, thera was u distinct, loud water hammer in tail pip
nesr 90-deg base ell. It wasn't heard when condenser vacuum was
less than 27.8 in, Iz, nor when steam cjectors were turned off and
eondensing woter flowed through 1sil pipe alome. Exeep! for this
water hammer, system operation waa fine.

We need 29.75 in. Hg to ge1 chilled-waler ' outler
of 40 F. We couldn't get It without pting the h , changl
steam Jet to get higher compression.ratio, moving instalintion so toll
pipe I8 verileal, or changing the 90-deg clis 10 form o alight angled
@ow st hotwell bottom. All solutions seem toa expensive exeept the
water-hammer seeeptance,

Test vent, 10 draw alr out of 15il pipe, didn" work. Incrensing
10il-pipa vent from 2 10 6 in. did no good.—EM, Auvg Power

Here Are the Answers

Do Vent

pafa= Condensing- worer
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LIMIT velocity of hot wster in the tail
pipe 10 58 ft per sec. This reduces the
possibility of water hammer. Facis EAf
gives indicate that high Auid velocity
causes the hammering becauss conden-
sing-water flow increases as condenser
vacuum does.

Use the well-known - impulse-momen-
tum theory to analyzo conditions {n the
12l pipe. Most books on mechenics out.
line the procedure to he used when
solving problems of this general type.

If computed velacity whén vacuum is

29.75 in, Hg exceeds 10 fi per sec, in-
crease pipe and fitting size to reduce
velocity to a range of 5.8 ft per sec.
Use gredual pipe-size reductions gad
avoid sudden changes in the direction
of fuid flow. Skeich shows how 45.deg
clbows can be substituted for 90.deg.
H B Warne Broakiyn, N. Y.

HOT WATER contacting eold . metal,
steam mixing with cold water or con-
tacting cold metal causs EAMs trouble.
If water slugs from the inter-condenser
or the condenser alternately floods and
runs dry, water hammer will be set up.

Try drilling a hole.in the elbow into
which a plug bafle can be screwed.

IN OUR PLANT wa had o similar insta].
lation, as sketch shows. Our firgt aep
to cure water hammer was to replace
the two lower 90-deg elbows with two
22'4-deg clbows.: When condensin

X
waler temperature wes 70 F or less, no
occurred after this'e )y

water, hammer
change.

During ihe summer, however, conden. *

sing.water inlst temperaiure ross 10 the
7275 ¥ range. To mainiain our desired
vacuum in the condenser, 28.4 in. Hg,
condensing-water flow had 1o be in:
creased. Once again we were plagued
with water hammer.

Our theory on the cause of the ham

mer is hased on many obscrvations of

this unit in operation. We believe that "3

vapor entrained with the cooling wete
causes bubbles in the 10il plpe. When

Hola should be % or 9% in. di
with provision for adjusting bafls set-
ting. Set baflle o1 differemt angles and
listen for water hammer, If hammer
stops, fasten bafiie permonently In the
condenser 1ail pipe.

C C Howanten E. Peoria, 1l

TWO CAUSES of hammer that KM
should investignle ore (1) air Jesks in
the leg or tail pipe (2) tail pipe too
short for the vacuum in the system.
Carefully check tail pipe for lenks at
fittings, joints, and in the pipe itself.
Small leaks are difficult 1o track down
but can causs severe water hammer.
Pin holes in the plpe may be especially

troublesome on johs of this type.
Check the distance from the bottom
of the barometric condenser 10 the low-

est level of water in hotwell. In my.

opinion, at least six to -eight feet of
additional piping should bo attached to
the minimum length required for the
vacuum 1o be carried.

Freo A Dotrate Fort ®orth, Texas

these bubb) llapse, water hammer
occurs.

Now we intend to extend the 6-iri. ven
line down about 30 feet into the tall
pipe. We will cut slots in the vent lins
30 any vapor mixed with the condensing
waler in the tail pipe will be drawn Into
the condenser.

I[ this does not cure our hammer, we
will raise the water level until it is the
same height as the horizontal line leav:
ing the botiom of the condenser, Witk

this hookup there will be no vapor spsce
in the tail pipe. This will prevent water

hammer no matter how much condens:
ing water is pumped through the unit
We'll keep Power renders informed, on
the outcome of our 1esta.

E E Moss New York, N. Y.

For this month's two new questions from M readers, turn to page 134
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-other guy cure his I_:eudqches

TYLER HICKS, Acsociote Edilor

ROW in a pipe is shut off by a valve,
kinetic encrgy of the moving fluid
converted to- pressure energy, the
amount of canversion depending on rate,
3f valve closure. 1f valvo closes quickly,
ock waves that cause water hsmmer
y be set up. These waves reverse
*several times before dying out.
M's pipe has no vaive, and flow
through it is continuous. Shoek waves
s are caused by the increase in pres-
Yfure resulting from an abrupt change
14 tha fluid’s velocity. Since kinctic en-
{','?E;j;‘r" varies as the square of the velocity,
8l} change in velocily can cause a
slderable change in kinetic energy.
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-ty &t the inside radius is ahout ene third

t the outside radius. Normal veloe-
in the line npproaching the elbow
decreases much more rapidly at the In-
ner radius then at the outer. This effect
i greater in a 90-deg elbow than in one
ol 45 deg.
think the velocity reduction a1 1he
inner radius 1ends to couse a sizable
mire incresse that is not quite suf-
ienl at 27.8.in.-Hg vacuum lo cause
ter hammer, But ns vacuum is in-

eased, water velocity in pipe rises,
'tnergy conversion increasing a3 the
squste of the velochty change. Water
d hlmmcr oceuts. If my assumption is
correct, the hammering increases as vac-
Luam does,

- 1Ethis reasoning has some merit, then
two solutions nppear possible (1) lessen-
£ 0"ing the jon effect (2) d
Errﬂw hammer alter it ocrurs.
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Reduting the pressure increase means
the flow patiern through the-elbow must
be changed. Steel-tube straighteners,
top sketch, might alier flow paitern to
some extent. Splivter vanes in elbow
would probahly alter pattern more than
tube at clbow entrance. Perhaps & com-

be hest. Splitter vanes might also act
as baffies 10 dampen shock waves pro-
ducing water hammer.

Lower skeich shows how an air dome
might be used to dampen shock waves.
1t might be advisable to stiffen the el
bow, as shown.

bination of both tubes and vanes wm}ld HJ Wymnan Boston, Mass.

How Can We Stop Corrosion in Well?

HERE ARE THE FACTS: Our cooling systems an-.grvall Ly soveral
deepwells. Each well has o 44n. pipe that discharges woter to our
heat exchangers and condensers. Well pressure Is.90 psis with fairly -
stendy flow rate. Water temperature Is 58 F. .

What hookup will eomtrol corroslon in both lines from wells; In
heat exchongers and condensers? Is periodic acid cleaning of heat
exchange units better than | hemieal ? Which

is best for a modcrate-sizo Indasielal plant?—ST, Auq Potser

Here i\re the Answefs

To pressvre swigh |

MOUNT A TANK, as in sketch, and fead
treatment chemicala direcily into the
well. Have a complete nnalysis made of
the waler hefore choosing irestment

chemicals. 1f p.ump setup o di}ﬂeranl
from that in sketch, chemicals can be
injected at point X.

Geonce GrirreL Brons, N. Y,

CONTINUOUS chemical treatment is best
. solution for ST"s problem. Use o ;ood
proponiioning pump o {eed chemicals
to sysiem.
Henay Rasmussen
Crystal Lake, HI.
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WELL SPECIAUST will save ST plenty of
headaches and money. See Powen, Au-
gust 195), for 1wo excellent articles on
wells and their care.
D L Cocnnans Milica, Minn.
(Continued on page 132)
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