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PROJECT «REMOVAL OF LIME IN WATER PIPES»

DATE:
Report written: July 5, 2022.

GOAL:
Effects of DabV units in dissolving lime deposits on the inside of water pipes.

INTRODUCTION

Water hardness is a challenge caused by the precipitation of minerals such as calcium (Ca?")
and Magnesium (Mg?*) with carbonate (CO3s?) resulting in calcium carbonate (CaCQOs). The
conditions at which the precipitation and aggregation occur lead to deposition of minerals on
the surfaces is known as scaling or limescale.

Calcium is one of the most abundant minerals found in nature (Ashley 1974). Precipitation of
these minerals to calcium carbonate and magnesium carbonate in undesired locations like heat
transfer surfaces and conveyance systems poses serious problems.

Scale in evaporators, boilers or heaters is one of the difficult problems to solve in many
industries (Nasser et al. 2013). One of the problems is reduced heat transfer capacity, which
can lead to severe economic losses.

Ultrasound is one of the technologies used to reduce the scale problem. As referred by Hu et
al. (2006), experimental results indicated that ultrasound could not only inhibit the formation
of scale, but also remove scale efficiently. In experiments presented by Hu et al. (2006)
ultrasonic treatment removed scale with the efficiency of ranging from 65% to 98%, with
average of 76.4%. The time of cleaning an evaporator was reduced to 38—-75% of that without
ultrasound.

It is important to be aware that some of the method for analyzing water hardness only
measures the level of the minerals, Ca and Mg, as an approximation. However, this does not
reflect if the mineral ions (Ca?* and Mg?*) are bunded to carbonate (COs%) and thereby
causing a water hardness problem. A correct analysis method requires quantification to what
degree the minerals is bounded to carbonate.

The present report describes an experiment where DabV was tested for limescale removal.
The aim was to investigate if DabV can dissolve calcium carbonate and magnesium carbonate
that sticks to water distribution pipes in areas with severe water hardness problems.

SAMPLING:

Water sampling was taken in @stfold in Norway, an area known to have severe water
hardness challenges. Water was allowed to tap for 2 minutes, a sample was taken, and DabV
was mounted on the tap. Samples was taken after 2 min and 4 minutes while the water was
running.



b VAR VISION VISION

VL streber alltld etter det aller beste vann

The samples were taken by Erik Kilaas, Microhelse AS and Linn Kuremyr, Laborant Denofa
Lilleborg following the procedure given in Appendix 1. Sampling date: 22. June 2022

METHOD:

Sampling procedure is described in detail in Appendix 1. The assignment with the analyses of
the water samples was performed by ALS Laboratory Group Norway AS, which has
forwarded the samples for chemical analyzes to: ALS Czech Republic, s.r.o., Na Harfe 336/9
Prague 9 — VVysocany (Appendix 2). The analyzes were performed in anonymized

randomized order.

Statistical processing is performed by analysis of variance where the p-value is adjusted for
multiple comparisons using false detection rate.

RESULTS AND DISCUSSION:

Analyses of water before the onset of DabV, and 2 and 4 minutes after installing DabV
outside the waterpipes are given in Appendix 3. There were significant increases in the
parameters: calcium, magnesium, hardness, calcium hardness, magnesium hardness and
hardness such as CaCOs over the time period of 2 and 4 minutes resulting from the effects of
DabV.

The results are presented as a box plot in Figure 1, showing clear increases over time with
little spread between the replicants. In Figure 2, the average values within each time point are
presented as changes in percentage of the initial value before the installation of DabV. These
results indicate that DabV has led to dissolving coating of limescale on the inside of the pipes,
and that significant changes occurs after only a few minutes.

The immediately effect of DabV is that the parameters reflecting the limescale increases in
the water until the lime scale inside the pipes is reduced, as shown in the present study. From
practical experiences on DabV for removal of limescale it has been seen that water softness is
achieved after a short exposure to DabV. The severity of the mineral composition of the raw
water and the limescale inside the water distribution pipes influences how fast the resulting
water responds the DabV treatment to soften the water.

CONCLUSION:

The discovery that DabVs can dissolve limescale on the inside of the water pipe will have
practical consequences for various purposes - in washing machines, in dishwashers, water
heaters etc.
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Figure 1. Boxplot of changes in water due to DabV placed outside the water pipe reveals
increases in the parameters calcium (Ca), magnesium (Mg), hardness, calcium hardness,
magnesium hardness and hardness such as CaCOs. Time 0 is before DabV was applied, and
times 2 and 4 show results of samples taken 2 and 4 minutes after DabV was applied. Within
each time point, the spread between the three replicates at each time point are displayed. The
elevated expression of these parameters reflect that limescale has been dissolved from the
water distribution pipes and that this occur after a very short period.
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Percent changes over time from onset of DabV
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Figure 2. Line plot of increases caused by DabV placed the outside the water pipe for the
parameters calcium (Ca), magnesium (Mg), hardness, calcium hardness, magnesium hardness
and hardness such as CaCOzs. Time 0 is before DabV was applied, and times 2 and 4 show
results of samples taken 2 and 4 minutes after DabV was applied. The lines show percentage
increases from the initial value before DavB was applied (0 min) as average values at each time
point.
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Appendix 1.
Procedure for sampling for project Lime 2

1) Bring 3 60ml, 3 100ml and 3 500ml bottles marked no. 1022-1035-1012 from the car to
enter the test site, open the cold-water tap, wait 2 minutes and fill the bottles.

2) Take all the bottles out to the car and place them in cooler bag no. 1 in the front of the car.
3) Then bring 1 DabV water improver into the sample room and mount it on the cold-water
pipe under the same sink. Also bring cooler bag no. 2 with bottles marked no. 1019-1025-
1015-1032-1021-1018 in.

4) Then open the cold water tap to let the water run for 2 minutes at the same time as you take
out 3 pcs 60 ml, 3 pcs 100ml 3 pcs 500ml bottles marked no. 1019-1025-1015.

5) After 2 minutes, fill the 9 bottles while the water is still flowing and place them in cooling
bag no. 2.

6) Wait another 2 minutes and fill 3 pcs 60ml, 3 pcs 100ml 3 pcs 500ml bottles marked with
no. 1032-1012-1018 while the water is still flowing. Then place them in cooling bag no. 2

7) Then close the tap and remove the DabV unit from the pipe.

8) Take cooler bag no. 2 and the DabV unit out in the car and place them at the opposite end
of the car as cooler bag no. 1 was placed.

9) Drive to ALS Laboratory Group Norway AS Drammensveien 264 0283 Oslo
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Appendix 2. Analyze certificate from ALS Laboratory Group Norway AS,
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Appendix 3. Results of water analysis sorted by time
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