Two Pipe Sap Ladder - A Promising Alternative

By Dave Chapeskie, R.PF, Agroforestry Specialist
Kemphvifie, Ontario, Capada

BACKGROUND INFORMATION

The sap ladder technique of liting sap has recently become & popular topic
for many maple producers. A sap ladder is a simple, relatively inexpensive tub-
ing system that lifts sap o a higher level of mainline without a significant loss of
vacuum. The only requirement is that the tubing be on a vacuum system.

A sap ladder may allow
vacuum {0 be intreduced
into portions of a bush l
where it would otherwise
be ineffective or too costly.
In some Incations the need
for additionai pumping sta-
tions may be eliminated
and remcte areas may be
accessed that were previ-
ously untapped, A sap lad-
der may also improve the
effectiveness  of tbing  piagram of 2 Pipe Sap Ladder Mainfine Sel Lig
installations in areas where
the bush is very flat or sloped slightly upwards towards the sugar camp.

The idea of the sap ladder has been around for @ number of years with maple
preducers experimenting with various types of sap ladders in their own sugar
bushes. A small-scale research project was initiated in Ontario in the spring of
2002 to learn more about the effectiveness of different types of sap iladders.
This research will continue in the 2003 maple season. Data is collected during
the maple season s0 that results will represent the functioning of the sap lad-
ders in relation to true sap flow. The sap ladders tested in the research experi-
ment were as follows.

1. Star Ladder - series of 6 way star manifolds with 5/16" lines far a vertical lift

2. Two Pipe - two lines, 1 %" in this experimant with a trap at bottorn, as a ver-
tical lift

3. Diffuser - single vertical piece of mainline with a smaller diameter line with-
in (ko $eparate air and sap} as a vertical lift

4. Booster - booster tank at lowest paint, with twe vertical pieces of mainling,
one for sap and one for vacuum {basically type #2 but with a booster} for a ver-
tical lift

These lifts were 8 feet high on a T 1/4" mainline with approximately 1000 taps.
Observations from the first year of the study indicated that the second option,
the two pipe sap ladder, may have the most potential as an effective means of
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liting sap. The twa pipe sap ladder will be discussed mare fully in this informa-
tion note.

STRUCTURE AND FUNCTICN

A two pipe sap ladder consists of a structure of two vertical pipes connecting
the lower and upper secliens of mainline.

NIRRT

I

Preliminary observations on the func-
tioning of the two pipe sap ladder, as
seen in Figure 2, were made from the
research in Ontarig in 2002, 1t was initial-
ly thought that the sap would lift in the
pipe on the vacuum side and that air
would fravel through the pipe on the
bush side. Results were not as expected.
The sap ladder appears to function by a
pumping action generated within the two
vertical lines. The pipe on the vacuum
side of the lift initially fills about two thirds
full with sap. This sap then exhibits a
continuous pumping action, vigorously
pushing sap up the other line. As the sap
in the line closest to the vacuum rapidly
falls ko within abaut a foot of the bottom,
sap is simultansously pushed up the
. other line without falling back or churn-
Two Pipe Sap Ladder ing. This process accurs rapidly and con-

tinugusly. The turbulence of the pumping
action of the sap was much greater than expected.

Transfar of vacuum appeared to be efective because there was no vacuum
'oss between the upper and lower ends of the i The sap ladder worked effec-
tively with vacoum at 14" of mercury but 18-20" would probably he ideal.
Further testing is needed to determine a range of effective vacuum levels.

The mainiing and the ladder itself were made of 1 144" line in the Ontarig
research installation. The most effective line diameter for 2 two pipe installation
will depend on the diameter of the mainling and on the quantity of sap that must
ke lifted. A lift made of 1 1/4" line may be effective for around 500 to 1000 taps
but definite parameters have nat been estahlished,

This sap ladder is unigue in that it has a trap type bottom. It is not known if
this design is necessary for the turbulence of action that was observed within
the ladder, A two pipe sap ladder with a straight bottom wili be included in
research in the spring of 2003. 1t is not known what the height limit may be for
this bype of sap ladder. Further research is necessary to determine what height
of a |ift above B feet can be achieved effectively.
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MATERIALS

A variety of malenals can be used to build a two pipe sap ladder as long as
the basic structure is maintained. Clear PYC piping was used in the research
experiment so that it was possible to visually monitor sap action within the lad-
der. The disadvantages of clear PVC piping is that it is more expensive and
more likely to break if sap were to freeze within it than traditional polyethyiene
mainline tubing. An advantage of using clear or coloured PVC piping is that the
elbows and Y connectars may be glued to the piping. allowing for simple assem-
bly. Polyethylene mainline tubing may be used with polyethylens or stainless
steel connectors and hose clamps but the resulting struchure may be |ess rigid.

For the two pipe installation (& foot lift) used in the Ontarie research instalfa-
tion the materials were as follows:

» 2 - hose clamps

+ 23 feet of clear 1 1/4" PV line

=5 -1 144" 900 elbow (PVC)H

=1 -1 144" 450 elbow (PVG)

=1 -1 14" Tee (PVC)

+ 2 -1 144" adapter (poly)

Top Portion of Two Pipe (i Boftom Portion of Two Fipe Lilt

A vacuum gauge may be included at each end of the sap ladder to monitor
the effectivenass of vacuum transfer.

A valve at the boltom of the sap ladder would aliow for the emptying of any
remaining sap in the ladder, preventing possible breakage from sap freezing
within. A vacuum valve would release sap in the absence of vacuum. The draw-
back of this type of valive is that sap will be lost at times when the sag is running
but the vacuum is not on. Alternalively, a ball valve may be used which can be
opened and closed as necessary.

RESEARCH

The research cumently underway in Ontario is supported by the Ontarip
Ministry of Agriculture and Food (OMAF), the Morth America Maple Syrup
Council {(NAMSC), the Ontario Maple Syrup Producers Association (OMSPA),
and Wheelars Maple Products.

The sap ladder research will continue in the 2003 maple ssason with
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increased emphasis placed on the two pipe sap ladder, Folow up wili be carried
cut o determine specific mechanics and limilatians.

MORE INFORMATICN

For more infarmation on sap ladders or W contribute information fram your
owh expenences, please contact,

Ontaro Ministry of Agricullure and Food — Dave Chapeskie, R.PF,
Agroforestry Specialist, ORC Building, PO, Box 2004 Kemptvile, Ontaria,
Canada KDE 1J0, Tel (613) 258-B302, Fax (613} 258-8392, E-mail
dave chapeskie@omaf.gov.on.ca

BULK

MAPLE SYRUP
FOR SALE

The Best Quality
at

The Best Price

You get a sample of the syrup
vou're buying hefore we deliver.

We can deliver to any state with a week notice.

We also offer the possibility of 30-45-60 days
to pay any order of Bulk Maple Syrup.

We Also Sell Hay (Round Bales 4 x 4)

For More Infermation Call Mike

418-453-2081 » 418-453-3236 Fax
2248 Chemin Dublin, Inverness Que., Canada GO0S 1KO
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