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PROPOSAL FOR BUILD A TEST STAND
TO THE STUDY WATER RAM BASED
ON THE RECOMMENDATIONS CONSTRUCTION

The main aim of this article was developed of & $t@nd to a study physics phe-
nomena accruing at work in a ram water based ortahstruction recommenda-

tions. The experience gained by a number of atterafiowed to the developed

construction recommendations that allowed to adhusttest stand to perform var-
ious studies of physics phenomena occurring atubkk of water ram and easy

adaptions to the new requirements. The articleuttes: the review of the test
stands on which performed the study in the historgl in the present times, de-
scription of the construction recommendations @f timiversal test stand and the
proposal of the test stand developed based onahgtraction recommendations.
Motivation to take up this issue follows from tmerest of devices that work in an
unconventional way, devices used a renewable erteagycan be used in house-
hold e.g. to improve their energy balance, deliwgager to houses, drinking water
for animals, fields irrigation, etc. Analysis ofethiterature of the water ram, test
stands and their performance shown that it is sarall typically old development

in popular science form. In times of intensive sharew sources of renewable en-
ergy reactivation of this type equipment may behlyigprobable.
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1. Introduction

Analyzing the literature information about placelatations of water ram
and test stands cannot find information on manaastuction of the measuring
test stand based on the construction recommendgation

The main aim of the work is proposal for build tlest stand used to the
perform various studies of physics phenomena or@uin work of ram water
based on the recommendations construction.

The motivation of the work are machinery and devitteat their actions is
based on an unconventional way by using renewaddegg. Devices that can be
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used in the household e.g. to improve their enbajgnce, free delivery water,
gardens irrigation, water processing of technolalgic

The paper describes an overview of the historical present day test
stands on which made the research, developed tigraotion recommendation
to the build universal test stand, describes exempf the test stand in conclu-
sion interpreted the test stand in relation toatine if this publication.

This article is a continuation of the work of prews publications. In "Ram
Water - the forgotten device" [6] collected basiformation about ram water
presented an analysis of the current possibildfeeir use, and the main moti-
vations to start testing. In "Stages work of waimm" [8] described in detall
a single cycle of water ram and proposed the algtlddrision into three phases,
referring to the major changes taking place indéeice physical phenomena. In
.Proposals for the use of water rams " [7], progosegroups of potential cus-
tomers that can be used the water ram. Severahrn@les were sent to publish-
ers. The present article is a continuation of g&sesf publications and presents
proposal of the test stand based on the construtmmmendations.

The water ram is a kind of water pump to liftingterato higher levels g
then a level height of the supply water source (ffig. 1). The water ram action
is based on the use of the kinetic energy of wikring through the ram. The
supply water sources can be any flow e.g.: rivieeasn, lake, etc., important is
only that the flow must provide adequate water f®), that will create an ap-
propriate a water hammer necessary to further coitsework [3, 14, 15].

Fig. 1. Scheme of water ram (source: own materials)
Rys. 1. Schemat tarana wodneg(to: materiaty wiasne)

Analyzing history of the water ram can find infortioa describing how the
rams were testing [1, 9, 10]. Already in 1804 E##h (in Germany) performed
more than 1000 experimental trials for their adi@it?, 15]. In subsequent years
appeared first publications among others in magszguch as The Farmer’s
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Cabinet and The American Farmers in United St&8e$,[11] where were also

contained information concerning their performance1834 American entre-

preneur Strawbirge H. began mass production oftyfpie devices (but not man-
aged to find literature information how the devieesre tested and how deter-
mined the parameters their work).

JamesClarke (designers of water rams) [3] in his bookegi information
about the water ram and various types the measesestands. Clarke [3] gives
the results of measurements carried out on thes basis in which were made
changes in individual elements of the test stamdei@mple: water tanks, pipe
lengths, bends, etc.

John Calhoun [2] in his publication show the whpl®cess of building
a water ram and their individual components alsopbiblished commentary,
how to prepare various elements of water ram, destithe principle of opera-
tion, gives performance results and the simple emattiical equations.

Manufacturer of the water ram Derkor [4] (China)has website gives a lot
of information on produced water ram inter aliaht@cal specifications, perfor-
mances. Derkor [4] presents various diagrams ofsoraag test along with their
regulatory capabilities of water ram.

Another example is a company manufacturing ram pumg hailand,
Meribah Ram Pump [13] performed tests under natoadlitions and on a pro-
fessional test stand.

In depending where the test stand of water ranfaised can be made their
division:

1. Professional test position — these are speciakdlaaving regulations of level
of supply source and delivery water. This groupudes mainly manufacture
of water ram.

2. Natural place — the source of the water is a lakesam, river, etc., while
place of water delivery is tank located higher thiaa water source for exam-
ple water tower. An example of such an installat®the water ram in village
Kajny close Olsztyn (Poland) (Fig. 2). It should roeted that the regulate of
the height source water is carried out by plachegdrive pipe in appropriate
place of the stream while regulate of the heigill®f the delivery water by
placing outflow in appropriate height level of Rillby manipulated the piping
length are obtained appropriate levels of the supplirce and water lifting).

3. Temporary placed (unprofessional test stand) — liysaae places in the
household where the position was built with makiéshements (pallets, lad-
ders, platforms, etc.). Such test stands are tokcimethe context of their ac-
tions (whether this ram at all working). The waseurces are usually tanks
once filled water and the height of delivery is cked using racks for exam-
ple: ladder, pole, boom, tree, part of buildings, e
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Fig. 2. Water ram in village Kajny: a) water ramdastream, b) water tower (source: own
materials)

wiasne)

2. The construction recommendation

The work on the construction of test stand begadréow up a list of re-
quirements. Requirements for the test stand wereloleed based on previously
performed test stands on which were made a sefrtests. The test stand should
comply with the following assumptions.

» functionality — the construction should be adagtethe possibility of carrying
out various studies, modernization, expansion, dighmg, transport the
whole structure or its part.

» cheapness — the structure should be made of comgsogenerally available in
retail chains but with an appropriate quality comgats or assemblies of the
test stands.

* reliability — construction should allow for testiwgthout failure for not less
than projected include the nature and conditionsark of ram water.

* durability — construction should maintain the siapbf the entire system take
into account the conditions of the study.

* lightness — the structural (their elements and omé@&g system) should be
constructed from materials to allow expansion whek in easy way, trans-
portation for example in natural conditions.

« faithfulness to natural conditions — the structsineuld largely replicate natu-
ral conditions.

 easy of operation — design should ensure operatsy access to the adjust-
ment points, ease of maintenance and repair, @isddyg, replacement of
components.

» environmental protection — protection of the enwim@ntal and the working
environmental in accordance with applicable regoet and standards. Com-
pliance with the requirements of construction saéetd health.

On the basis of these construction recommendatioaide proposals for
built of the test stands.
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3. The supply system

The supply system of water ram in the natural diovs is any flowing wa-
tercourse for example river, stream, etc. It isongnt that such a flowing wa-
tercourse must provide adequate velocity flow ofewdo the water ram. The
water ram to its work uses the kinetic energy offhg water. Quickly stop the
flow of water by closing the impulse valve creates water hammer in working
zone. The water hammer effect on its the correetain and its performance.
In the laboratory these natural source of wateukhbe replaced with an ele-
ment that could accumulate a certain amount of wétes this purpose can use:
tubes, trays, tanks, cylinder, etc., but keep indhid ensure a constant supply of
water.

Proposals supply source of water ram is shown guréi 3. The system
shown in Figure 3a was created with supply sourageemwhere uses a water
tank (1) with supporting system and electro-meatersystem (2). To the built
construction were used scaffolding (20 frames) vitisthsubsequent possibility
reconstruction or expansion. The scaffolding wadsrsa wood level bench (3).
In the center of scaffolding (4) was inserted wadark (1) suspended by steel
slings (5) to the hook (6) electro-mechanical win@) with a capacity of
1000 [kg]. The electro-mechanical winch mountedatstructural bench (7).
Lifting the tank is via the control panel (8). Img way performed the construc-
tion allows for smooth adjustment of the water dymmurce to the specified
height using the electric winch (lifting or lowegrthe tank). The height reading
occurs by using a tape measure (9) or a pressugegd0). The used way to
suspension of tank allows to change its quickly.

Alternatively, to this proposal is to use wateriggier of sufficient width (1)
and height show in Figure 3b. The water supply @®positioned vertically on a
level construction bench (2). In the lower partteé cylinder mounted flow out
of water (3) that is connected to the water ram @mthectors to the city water
(4). The regulation height of level water is thesisaon maintenance of the ap-
propriate amount of the water in the cylinder (syst The height of water level
is reading by use a measuring tape (5) end a peegsuge (6).

4. The receiving system

The receiving system of water ram (delivery poirtollector) (Fig. 4) is
used to receive water that was lifted (pumped) lagewram. In natural condi-
tions this is usually a water reservoir (tank) tecaat a height substantially
higher than the water source for example water towe

The proposal of the receiving system shown in FEgurTo build this sys-
tem uses flexible pipe (1) that water flow from thater ram to the collector (3).
The pipe is connected by means of the quick cogglimith steel pipe (2) that is
a sling for this system. The pumped water by pigeatd the steel pipe (2) flow
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to the tank (3) (collector) that was made from Igbgee with diameter 2 [in] (the
collector capacity 1.5 [dff). The use of such collector provides the abitity

collect time there a lite among of water for exagngt the malfunctioning of the
ram, delivery part or all system. Next the watemis freely by pipe (4) to the
measurement system shown in Figure 5 or 6. Adjgsiinthe height of the sys-
tem is done using rope (5) mounted to winch. Repb#ight is carried out using
a tape or an electronic rangefinder.
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Fig. 3. The supply system: a) water tank, b) wagdinder (source: own materials)
Rys. 3. System zasitgjy: a) zbiornik wodny, b) cylinder wodnyrfdto: materiaty wkasne)

Fig. 4. The receiving system (source: own matérials
Rys. 4. System odbiorczyrfdto: materiaty wtasne)
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5. The measurement system

The performance of water ram can determine usesndss or volumetric
flow rate. Presented below proposal such systelowsto measure flow rate in
two zones at the same time. The mass flow ratesys shown in Figure 5.
It consists with two intermediate tanks (1 andHajttare suspended on the force
sensor (3 and 4) and main tank (5). The tank (d¢ives water with working
zone of the water ram that flow by impulse valve #me tank (2) receives water
with pressure zone (from collector). To the tanksfd 2) mounted stop valves
(6 and 7). The main tank (5) is equipped with a pu) and elastic pipe (9)
leading to the tank (1 in Figure 3) constituting $upply water source of ram.
These elements allow operation of test stand withotontinuous supply water
from outside, trebly significantly reducing the tostesting.

Fig. 5. The mass rate flow system (source: own rizds®

Rys. 5. System pomiarowy masowegoghehia przeptywu 4rodto: materiaty
wiasne)

The volumetric rate flow system is presented iruFég6. It consists of two
intermediate tanks (1 and 2) where below mountetemwmeter (4 and 5)
equipped with pulsars (1 pulse — 13InThe water meters were connected to an
electronic counters pulses (6 and 7). Directly frdre counters pulses takes
readings of the amount of water that flow apprdprizones. Next the water
flows into the tank (3) and form there via the &ieovater pump (8) and elastic
pipe (9) to the main supply tank.

The choice of method is made on the basic of thngetime and its accu-
racy. The method of measuring mass flow rate allfmwgjuick execution of the
study. The mass of water gathering in tank carehd directly from the sensor.
Long term study (week, month) is performed usinguneetric flow rate. The
choice of method volumetric flow rate can additibnaheck the all terms of the
constructions recommendations.
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Fig. 6. The volumetric rate flow system (sourcenawaterials)
Rys. 6. System pomiarowy alpsciowego nafzenia przeptywu#rédio: materiaty wkasne)

6. The test stand

In Figure 7 presented in whole proposal of the $&mtd to measure a varie-
ty physics phenomena occurring in water ram duriagoperation taking into
account the constructions recommendations. Thesbtggump of this test stand
is the ability to adjust the height of supply waseurce and lifting water in
smooth way.

Fig. 7. The test stands to measure phenomena agdruram water (source: own materials)

Rys. 7. Stanowisko testowe do badgawisk zachodzych w taranie wodnynr(ddio: materiaty
wiasne)
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7. Conclusions

The main aim of this article was proposal for btk test stand used to the
measure various studies occurring while workingvater ram based on the con-
struction recommendations.

Shown the test stand meets all requirements instexfrconstruction rec-
ommendations. The main advantages of this wholesyss its functionality. To
the advantages may also include a quick replacenfeintividual components
as necessary (pipes, structural elements, etc.jhanehtire system or its part can
be transported to another location. The test stamdbe easily expanded to the
current needed of research for example public shafwwater ram action (popu-
larization of water ram) (Fig. 8). The proposed swament system mass and
volumetric flow rate ensure easy testing. | shaaigb mention environmental
protection. The present process flow water will hetwasting the water even
over long periods of testing. The stable and derablmponents ensure the safe-
ty perform the study.

Fig. 8. Public shown of water ram action (Museum Mddernity in Olsztyn):a. water ram,
b. information board, c. supply water source, ctelvdelivery(source: own materials)

Rys. 8. Publiczny pokaz pracy tarana wodnego (Moe&lowoczesnéci w Olsztynie):a. taran
wodny, b. poster, c. system zasitgj, d. system dostarczania wofgrodto: materialy wiasne)
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PROPOZYCJA BUDOWY STANOWISKA POMIAROWEGO
DO BADAN ROZNYCH ZJAWISK ZACHODZ ACYCH W TARANIE
WODNYM W OPARCIU O ZALECENIA KONSTRUKCYJNE

Streszczenie

Gtéwnym celem artykutu byto opracowanie stanowikiaoratoryjnego stiacego do prze-
prowadzania badazjawisk zachodcych podczas pracy w taranie wodnym w oparciu ecalia
konstrukcyjne. Zalecenia konstrukcyjne opracowaaopndstawie wczZaiej wykonanych oraz
testowanych prowizorycznych stanowiskach pomiardwytdobyte déwiadczenie na podstawie



Proposal for build a test stand to the study wate. .. 147

wielu prob pozwolito na opracowanie zaléckonstrukcyjnych stanowiska, ktore ustiwiaja
dostosowanie stanowiska do wykonaniang&h bada zjawisk wys¢pujacych podczas pracy
tarana oraz tatwe dostosowanie stanowiska do noygttzeb. Artykut zawiera: przegl stano-
wisk pomiarowych na ktérych dokonywano pomiaréw regsztéci oraz wspotczesnych, zalece-
nia konstrukcyjne do budowy uniwersalnego stanosvigkmiarowego oraz propozydpudowy
stanowiska pomiarowego opartego o zalecenia kdastjiine. Motywacja do zagia sk ta tematy-
ka wynikla z zainteresowaurzadzeniami, ktére pracgjw spos6b niekonwencjonalny wykorzy-
stugce energi odnawiall, do ktérych niewtpliwie nalezg tarany wodne, ugglzenia, ktére mo
na wykorzystd w gospodarstwach domowych. Analiza literatury eradt taranéw wodnych oraz
ich wydajndci wykazata, 1 jest ona niewielka issto zazwyczaj stare opracowania w formie
popularno-naukowej. W czasach intensywnych poszatkimowych zrédet energii odnawialnej
reaktywacja tego typu wdzerh maze okazd sie wysoce prawdopodobna.

Stowa kluczowe:taran wodny, stanowisko laboratoryjne, uderzegrduliczne, wydajn@
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