PUMP PROBLEMS

By R. STANLEY SMITH

Manager, Smith Precision Products Co., South Pasadena, Calif.

BUTANE-PROPANE News

ANY readers have expressed
their appreciation for the
articles we have presented in the
last several issues under the title
of “Pump Problems,” and some
have contributed ideas of their own.
We have also received many re-
quests for complete detail design
suggestions for tank truck pump
installations, as well as for bulk
plant layouts, with advice on the
best possible piping arrangements
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for each use.

We are quite sure that at this
time it would be impossible for
anyone to present a perfect instal-
lation plan which would be adapt-
able to all the varying require-
ments and conditions to be found
in this field. However, we feel that
to point out the more important
features necessary for successful
operation, and to call attention to
errors of construction which have

Tank Truck z
Installation
with Pump
Intake Through
Dip-Tube in
End of Tank 2

= DIP-TUBE DESIGN

Fig. 1. In sketch above, pump (1) is driven by power take-off shaft

(2). Propane flows from tank (3) through dip-tube (4), excess flow

‘valve (5), angle-valve (6), strainer (7), and into pump, discharging

through outlet (8). By-pass (9) is connected to discharge back to tank
through fitting (10).
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been found undesirable, will do
much toward bringing about an
eventual standardization of instal-
lation practice of benefit to all.

No doubt many plants now being
built will have outstanding feat-
ures of improved construction,
while, at the same time, incorpo-
rating some errors which will prove
troublesome. This, of course, is to
be expected in any new field, and
it is for this reason we feel that an
exchange of ideas among those en-
gaged in this work should be pro-
moted and would be very helpful
to the entire industry.

In this issue we wish to quote
and comment on a few suggestions
and questions which have been pre-
sented by our readers. Paul G.
Boyd, vice president of Airlene Gas
Co., Inc., Fulton, Kentucky, writes
as follows:

“Your articles on pumping prob-
lems are timely and of value. Per-
haps many companies have worked
out such problems but each person
can learn from the experiences of
others.

“For example, several years ago
we had considerable trouble with a
pump vapor-locking while pumping
liquid from the tank car to storage,
and could not get all the liquid from
the tank car either. Now we use both
pump and compressor and build a 10-
Ib. head in the tank car before open-
ing the liquid lines. Our flow from
the tank car is 3,000 gallons per hour
through a 2-in. liquid line.”

The use of a vapor compressor
to increase the head pressure in the
storage tank, from which fluid is
being pumped, should be very help-
ful, particularly where the existing
lines to the pump are inadequate in
size, or present considerable resist-
ance. Any means to insure an am-
ple supply of liquid to the pump in-
take is of the greatest importance,
and we are sure Mr. Boyd’s sugges-
tion would prove an excellent solu-
tion in cases of pump starvation
due to inlet piping restriction or
to an inadequate gravity head.
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The manager of a B-P Gas dis-
tributing plant in Oregon writes:

“We have not yet figured out just
what is wrong with our installation
in which we have taken the return
line from a differential valve back to
the liquid line ahead of the pump. It
may be that we will have to take this
clear back to the supply tank.”

We assume that this reader re-
fers to the by-pass line. Particular-
ly in bottling service, and wherever
there is any appreciable volume of



fluid being by-passed, it is very
important that this by-passed fluid
be carried back to the tank. Other-
wise, it becomes a means of in-
creasing the temperature of the
fluid in the pump, resulting in the
formation of gas. This subject has
been quite thoroughly covered in
the September issue, and we urge
that this system be followed.

We have a communication from
a Pennsylvania producer who de-
sceribes his tank truck pump instal-
lation as one in which the pump
takes its intake supply through a
valve and dip-tube provided in the
tank end. He states that he is un-
able to withdraw the last 20% of
his tank capacity.

In our experience, the dip-tube
type of tank construction has al-
ways been troublesome when used
to supply a pump intake line. In
practically every case examined, it
appears that in the construction of
this type of tank outlet, the diame-
ter of the dip-tube has been re-
duced often to as little as half that
of the exterior piping.

This has proven a serious re-
striction to pump intake supply, and
it is an item of construction which
it is very difficult to correct after
once the tank is finished and put
into use. For this reason, we sug-
gest that the outlet for a pump
connection be at the bottom of the
tank, and advise that it be very
ample in size for delivery needed.

In the particular case of this cor-
respondent who is unable to with-
draw the last 209% from his tank,
it is our opinion that his trouble
may not be due to restriction alone,
since such a restriction would
merely tend to reduce the discharge
capacity. We think the trouble is
more probably due to an incomplete
weld of the dip-tube to the tank
outlet fitting. We are making this
guess because we have previously
known of one other such case which
was extremely difficult to analyze.
We are illustrating this case in the
accompanying sketch (Fig. 1) be-

cause wherever this type of design
is followed, it is very important
that some form of test be given
these welded joints before final as-
sembly is made within the tank or
spherical container.
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Another reader has written as
follows :

“Recently we installed a 100 GPM
pump for unloading our transport.
This is equipped with a 5 HP motor.
We have tried on several occasions to
use this same pump for filling indi-
vidual bottles and small tanks. The
filling operation is slow unless we set
up our by-pass pressure to a differen-
tial of over 60 lbs. When we do this,
we frequently burn out our fuses.”

Trying to use a large transfer
pump for the filling of single bot-
tles or tanks with the small fittings
usually provided would not be good
economy for several reasons which
we will point out. In the first place,
a transfer pump would seldom be
required to pump against a pres-
sure differential in excess of 25 lbs.
This pump is amply powered with
a 5 HP motor for delivering 100
GPM against this pressure. How-
ever, when it becomes necessary to
develop two to three times this
pressure, use a larger motor.

Also, the need for raising ‘the
differential to 60 lbs. or more
merely to be able to fill an occa-
sional single cylinder means that
the pump must then handle its en-
tire capacity to this pressure, with
perhaps 10 GPM going into the cyl-
inder and the other 90 GPM being
by-passed.

It also becomes apparent that
this pump must be operated not
only against this higher pressure,
but for a period 10 times as long
per gallon of used output as it
would in transfer service.

In such cases where it is possi-
ble, we advise that the customer
use his transfer pump solely for
the large capacity low pressure
service, and that a separate small
capacity pump be installed capable
of handling a limited output to the
necessary high differentials for bot-
tling. This system also makes it
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possible to serve bottle customers
at the same time the transfer pump
is in operation.
°

A dealer in California writes:

“We have found it very difficult to
completely empty our tank truck when
delivering into our storage tank. We
balance the pressures between the
two tanks with a vapor line, and can
empty two-thirds of our 1,000 gallon
truck tank in about 80 minutes, but it
sometimes takes an hour more to
finish the job.”

On further investigation of this
case we found that this operator
was using 50 feet of 1% in. hose
line for his vapor balance connec-
tion. Placing gages on both ends of
the line, we found a back differen-
tial in excess of 10 lbs. when he
started the pumping operation, even
though the vapor hose line had
been connected for over five min-
utes prior to this. He was using a
50 GPM pump, and within 20 min-
utes, the vapor pressure in the
storage tank into which he was
pumping had risen to nearly 60
lbs. in excess of that shown in his
tank truck. Obviously from that
point on pumping would be slow.

Here is a case of intended pres-
sure balance which actually proved
of no value because the connection
was definitely inadequate. We did
not investigate whether the 15 in.
hose was completely closed by a de-
fective lining, as well it might have
been, but did find that the substi-
tution of a shorter hose of 1 in.
size quickly cured the trouble. We
wish to here inject the suggestion
that it is very important that pres-
sure balance lines be of ample ca-
pacity because in effecting a bal-
ance, the differential pressures in-
volved are so low that the transfer
of the necessary volume of gas is
not as rapid as might be desired or
expected.

We also wish to recommend the
more frequent use of test gages to
make positive determination in
cases like the above, as well as in
almost every other troublesome
analysis involving pressures.
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