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Anti-scale and Soft-water Conditioning systems

1. HE

Mk

E 2 HA M2H

HESZ:= of&Std 2|2 22 MEFE

Potentia)E RF= HKAIYLICL HE

IAE 0| 8% A Y MAH A EX|Qt

2 EX2 409 Ofd MAZEH=Z dsat 4
L|

2ol eSS MZYLICH

rulru rl

I:I

20| D|UZ0l2S UKD YHE J|MH(ZHY, PotentiahS 7HXI D
IO QUXFI|E| = HiR Sof EEFEO0{AM FHCiRt A™Mo=z  XpEL|CH
O] 0| AAH LIt

'l'

[CHetA ARe| HoHE MASHALE Z30f =8 Zgstn 2822 8ot
AY0| MR E22 AAY £ BSOXIX] GEA LT

HEZSZ WR Fd& 1585 =202 REH HoX|= ZHHEHEE /)2 HE2
= HI|ofetd AE0| LojLt, 7[otetA -3 0| 2l HF(Turbulence) &

o
OS2 SitteE 250 =0t s OHEO|22| BHTSHS MAYUCL X 277t

Op0|3E A7|0M S£ES(Angstrom, 1079379 SEZ OjMet HE2E Z20|

E(Colloid)2 &&0| Hotk[n XSS =24t 8 FRAIZ Higtat 28] 230 0|
HEO| EH £ SHEs dds MARHE. £ 200 Lk O[3k2] Lk =0
s 44850 2eNel =9 FHES dfZotl, S80A Edots Mol S4
= Aot Zdd 8= 7NN, FHE LAt 2F0 ol d=ts=HS 7HEL L

2 ZAZ(Hard-Waten) 0| A & ==(Soft-
Ol 8 = UM, Mibd Fout HIE



(Mg)

A
=

o

‘dE|l= 0|R?

|

o

e

[=]
H(Fe), Z&(Ca), YZk(Mn), O Y|

—

—

g0

M EI™ | (Zeta-Potential) HslE Yo7 O4{ S =0
2.1 2# Y (Scale)o] HM

2. 2#| Y (Scale)O|

o=

Y o of Al Rl
ol K ol oF K+ ol
o KO . ® O — <l
00 Ru o <] _ <
ol __ ol S 1
o7 M S &l o3
ol 5 i o — S
_._.__n ._|mH_ o J_.ul_ 1 i Q_o
ar = H K — U <
RU o X @ =
o 9 - ol
w g H 2 N
— = —_— & _ . (@)
ur__u_U_Ws__\h C EEHE__OA m__ﬁw_m_ mu_
<V = Bl K e n0 g K
5t & ™ B E IR N oy RU ohy
._ou <] 3 1 1o < ol nlu_
s ¥ g zgm Fydszz LT o
LH T 0 ov 1 K o = zr
W H R X ~ zo MC > J] S
° o) .., © RO T <~ n < T N
oo ol o g oo © Sz
oL k'~ o = meﬂﬂo: o= H
b = N T
I - oﬂe ool z o & ww
Has & oo Mo o -
0 = Bl I T = O & ol
N = ool ooz M = K 1o}
T 5 o g=m > K o = ol
no o Ol o s N ENF ol A T o Jol
— W - W= I 1L K T o of
o — g N E %8 0K 0 Ru -
S 1 ° N o1 MmN 70 0
go © 2 m ot & o op s W — 4
op I 4 X0 of o¢ T fu RV of OF 7 of <
g Al 5 V35 o ._Meﬂ._x.om ° 7
all ° . ° 2 b _
80 nE _mw_ul W_M S od Ar o = o© Jl ol ol Mm__ g ©
_Ar N WE_ LU S [ ir <
HAMs mowm T e s o N =
Kl T ™ T ol o o N T W o &/ 0O H o Kl

(Fe203) &L|LC}.



Ol2=t F[HA #AMLI2 FA7F Dio|= L2

EHOo|

Fe2+ O|21}

o
FLCt

I O|2(OH-)

At
225l Fe(OH)2

=ik

StH Fe(OH)2= Fe(OH)3E

oy

=
=

=
—

Fe(OH)37t 7t (nk 5 %)

oln
o
~
5}
I
Qo
()
L
T
o
NI
=
0
=0
i
o™
o)
(g\]
(O]
L
8
{0

o
)
il
=X
@)
A
<
X
o™
@)
(9]
()]
L
5l
Ar

H207} =2¢Q ZA 2 =(Rust)?l Fe203

=13
=

=0l= TEEY F+5

=
o

| 2lelof =2

ol

AL e

=

A

2.3 OE B Al(friction corrosion)

u[n
4
o

Ok

7|

e
CtS

oIxtel S7ILE =9 MEH= &t

SAlglof A2

HEHO|A CHA|

0

0|2t

& 2 Al(Friction corrosion)O| 2}

g0 O2EEs As O

30|

I

ER

1

=

.

To!



ojru
o<

e

-4

joll
B
10

M|

O

27

ohH

= HA

od

&

X0
100

A

4

o]

90| £ 7tx| AH Y

A0[2t=H|

t

=3
=13
=

L

I

A

o

°
04|

le.

of =0tM

(o]

I.

=
AN
= O

el

=
7R A

=
Tk otL 2l OjH|E
CtAXN

1 377} goro|Aa

=

=

H

L

H

o

—

Ot&
F_'El-olxl.)

745t Oy

F

L
=

=

=
o 4%0 14 &=

E

e[ A=H, 2XH=z =
o

D4 Eol22 MEHYZ &
0| A

=

MERHRI7F 7 B2
=

ZtEl Oro[=2237|9| bjy|

=27 HEE[RACH

telCh OlME LteOlH 37[Z HiE

2

=

=

P

IXtQt B2t H| 7L M2
2 370 SA2EZE(Angstrom, 107032 7|2] === O/Met HAY Z=20|

1o} B e

—

XIO
2ro
=
MG

S
of =0t A= OjHFo|=2e #HTSE

Of ojLt OJU|&O[=20] =af 7HX|2

a
=

—

—

=
=
= 0O/4|
2
o

I
F

X
~
F

o

X3

-

C
o

_i

St 200 Lt O|3}9| LIEH

(Colloid)2 40| H

A
I_|- C|
S

M
O[2(=H0A

=

el
—

VS

Lt
c
EE
in

_|

o
e

7

X oLtz 2FE = A2W, MEFHR|(Zeta Potential) <}

pd

oju
<0

T

L

=

3
il

|

=

H| 2]
O &

=
—

—

e
=

H=
—=

ZEX| 2 AN A OJH O

=

=
ol FEtEA &2, mpEkd 3 2o AH Yol JFECh H

OjU|Eol ot



oAy 0/Yxt

ofL|2} O O|yEo|2eXtel AZ|E L0 HZA7|9

ot

HH

I_I

.

C

J

oF
LS

RN

4

-
O:
o

Ao A Y2

O B|iCf.

3

—

.
o

X fIXle] A

=

pS|
Mol FAM E= 2H[7F 22 SlH (BX

-9- EIQD:I,

i
=

o SXEST MY

=)

HH

y oje

AE3HX| %=Lt (Chemical Free Solution)

4|

o[

2H[0| =

(2FE2[0F, Ml

<
oo

—

2At7E =0[M=t E[of

M 99.9999 % &

—

(Soft Water) 7|
of

A
T

P Ele o

CF.)

(=]

o4
§
tCt.

—
-

o
[e)

A
b

S

S

20] 70 °C O|&f€ M 10 = OfL{fof &=
N2

ObEm M 9 &

o 0| 50| 220
v
v
v

<

SO0 S



H+ME A0E =2 A

7k (O:

=
o

=

-

of =4
o

=]
, MA FE g 12 O

=

t2(Surface Tension)O| SOZICE,
=

PS =
A

% wm 5
= >
Al oy of bl ol
<] I
o H._ ~ K X -
) n o 4 0
_ 0 L Lo o o |_.
K I ™
I N =) _ 00 o Hu
] o @ o o KM __ O
H B S v - IR @
R - S A
g K ol . o> o XE
Bl o 30 T U S W m_"_ IH nl
=+ Hl <= (@]
..ﬂ_mvu ofl o__._._ A_ W_.__._/I |_.|/|_._M .__Auo Ol_ _._.I mﬂ
_An_ o__._._ Mﬂ ) == ._M_AI o__._._ — _”__._._._ =
+~ K (]
mro ok © of = o
. c = % K S O
ol o T 9 > g R
._.A —_ — =T —_ (7]
So T A c = " g c o T
K o = 0o r.unnu % wJ Kr s
— - s = = O il
m oK ylo 55 3 ,.m 3 I_. o
sZagy S2gg AN
SR s dBD
Yonp I RU o o7 <F £ W
Z K oo & J e o e
L W_ oy B BD B0 X 4 H
S & MO SN SN S
° °

Moz HAHEC)

VSN
(hi

iMoo = of% of=Ct.

—

—

== OF7IAIZIC.
of

b OJHE2 Ifo

-
o
—

==0| 25 MAECH (2HE=2
A

Hij 2O

5. A4(Hard Water)Zt?
ULCE Ol

A
T



4

HF
=

=HE

Et=2l

| -
e

M ZA$(Hard Water)

(=13
=

S7tet

ojuE o

| ZICL.

A

® H{f2HPipe) 5
o ZZ JtHH|

Hio

ol

al

IH
0

oHX| BIE S7t

=
—

F

E =5 7I¥°

2tC| O[O B LHE AAY
of H ME (Iron)2 2 Qlot ms| LA

4

NI

Oft
1o

—_

jod
ol

ol
R’

Kir

nl O
a8l

i

F

H
o

Tl

ol

ujo

10

ujo

of 7101 A= B+ ®AHZ|2] M

20 2&

® ALY

il

d
=1

ol Al MIAl ®7H7| EN

=
[S)

o MLt S =AY, AL}

Hio

A

o M AA <

2 AZE X 8 oHX| BE St

o
eHo

2l AT QK|

® 7t9|



2)

FEWHFZAAN 39 I|O|X| (P7.02 cold Water Piping)0i EA|H ZE
E 3g&EHe 2 E= #EEXE o)X= & S5 Hi&o| d&7t
XFRH Q M

Turbu-FlowE 2X[ot=5F YA AS E& + ASLCL

T A(France)2 HMEIHQ] ZHH7| HMZA CAD InstrumentAt| Dr.
Bernard DaigleO| &/t TUF CAD Test report A/ ZHE EH,

Page 4/17~5/17, 2.1 ZETA Potential®il MEIH {7t HEEE XMz Mt
20| ofEA HEtX=X Q=2 2o FLCh

® Page 9/17, Figure 3. Calcium carbonate crystals from the raw water
ZE7I2H0|E TAH0E A[dls EE, CHHZAZFZS A
AMEE & =+ A= 0o 8f= 2720l €A TSOTLICL O

M2 239 =0 EXdts 2AERY =2 SOl Calcium

= |_ |_
Carbonate (EtAtZE%) 0|1, O|IfE stHOZ = Calcite2t BtL|CY,

=0l
(]

® Page 10/17, Figure 4. Calcium carbonate crystals from the

h
=oEME HSt ARl 2ol ZFMI HEEEE SUSHAL
doehA el Betyt Aol UXtel A= Ao AS =Holg £
UELICE O] A2 HEEZEZE Sigt 249 EMMZF0| Ltk
e S2EE FAJ|E BTN 1 0| OHX| =& o ZNH
SHC=E Holst A8 & = UM, 0 HEj9 EMMUE2 HIE
AMBIAM  Colloidal Dispersion SHCZE E&0| &4, HIEEO
AFHQ O 2SI

A o] SO X|X|] ESLICE O &EfE Aragonite 2f



3)

4)

6)

® Page 13/17, 2.4 Destruction of Biofim2 EH,

D=5, = HIO|QEE (Biofilm)O| H7[X| =Lt Al AWE

LIEFL L A LT

=& HE EfO O[EET0[ 47[H DjEAZ[D =3k
o

o =
ot EiYE=S 2ot sMo = M7t 7oA =Z5tn MOl

Xy
AR !
SAELC BEEZRE MXEE 29T 22 SHNI ox 1
HHO| QTE0| HHE 1 CrA| A7|X fLict
S HE Y J|Bo| AF AWK EHAE K=

® Anti-scale Water Authority of Australia
® Enviro Test Labs Report

HASXE A5 St EAMATIS R (Korea Health  Industry
Development Institute)?| 'HHEEZZ XzZ|=l X[5t39 HdFdA=EH
QIR AMO| HEZZ29| dsit d20Mel 47 s8I &43+7 5

AMSHA Eotet

A
A% oFEY

ol

NI

o FUAANLHMEBYUYHRE)
® AS NZS Ceritifcate
® \WARS Ceritifcate

TANCSAF @A S A 0|H XI&E

® TANCS Summary of disinfection times



jol

KO
Ho

ol
=

Z7Ith o]

al
x

NFS|
oo

2 AKX Al

—
el
—

E|BE

29| 7|&2

=
=

HE

1.

MA
o

=0

1.1 H|

i[d
K|o

-

A
X0
vl
ol

<

<r

ot

AS NZS Ceritifcate

@
® WARS

@ Standard Specification for Public Housing Framed Construction

it
X0

=

KF
KF

=
o

1.2 Xt 7|

S0

M7 2

oK

o £27E X

=

4

zE

AE g

AL YUXl 85 H|
(@ CAD TEST REPORT_Y2(+H 2

A

@ Anti-scale Water Authority of Western Australia

® Enviro Test Labs Report

Mg Abz

wjr

Agol ==0 et SEH2E 1~38 Ll 5=0

==0| =

=0}
O -

ol
=

d20|= HAE A= 8

M3

K| gLt 27 Lol

o
T

-

On
ol

’r
4

fo+

L CF.

=35t
od

etoz =l 7t

=0| RAIE AL ?lel 4T Atdles =

o
—



=
o

1.3 27} 7]

=

= 99.9999%

70 °C O] &0l A

@ TANCSAt Summary of disinfection times_&-2(+H )

14 gXl&e2|o] XHES

Al

ol
K

STS 316 A&

N|
o

P

o +=YEL} o LLICH

Of

o[

Kd

ol
&l

Tl

!

Ho

ol
|A

=<

e

an

T
Y
{[n
53
<
_.__=_
0
0
1o
K
H 1y
KT
o ol
ol &l
5 <{F
x5l
RMIH
= {0
©® ©

HESZ2E 2X%

=
—

0, Y71 ELf

-
g 0

olo

o oo
ST ==

o] nl

FHSEA M A

Q
—

22
o=

22 SEUM HESE ME Al

0| = ==0[ gLt

a2

e oAl 2, At E=,

Hz

=2 A

XAl LICE

o
T

= 379

EX

I

A
o



ujJ

4

Ho

ELLSS

2

7| S AHAE

.|

pal
LHo

3

H
o

N2
1=

=
=

ol
=

7l

A

| B0

(s}
2 LIC.

L

—

ot OHX| =

7124719 Z2o

e}, 3]

xd

= e

Oft

3

70

of

o
KO

3

X5t

El
=

= LICH
Ot7|x% A

z=
—
o

[etA ApF 25 SHA

|5 dZ0=
lE{Q} H 22 O|20{H

11
b APEIZH SRIELCE

Ot
=l

z=
—
o

A
(]

XX
o O.
= BlgLCh
L|CF.

8

Al
= 2otk
2

o

=2
[S)

At
<
2[5} of

AL

=

=

=

ZHEA|

—

H AYIMAHY = BEAl 2 FELIL

g5t
tXl ROt |0, MIEf
L|ct.

+7]
TN At

o

_|

o

ok
o

ZFEEO| £12 Ho{FE AJIMEY| AR Al Hfct

=XA22 7152 ME

-

MHE 8 AMEZELR
o

= H7IMHY| 2

A7 M%7
w2t 274K

MIE|
[hapA] Al

VS
=

23 2= A
@
©)



Of X[Lt7tH HIEA] Z&, OJUHE

=
=

1

<
A

ujo
il

OH

=2
ot H

oSt

=22 Ao

F Lol HHO|@

ofLiD, Hio|oH
719 FeE 2

—

=

HOf

A
—

=

=]

=

Xl S5 LICE Of
PN

I

2 X2

-+
o

IT

—_—=

MLt ok HE

1Z=7|7k 28 0|4
AU LICE 7t

=)
—

B
Tt CE Mt M0 SAIg = SiEL

A 30
2F HMAH7t &0

s

|

A
=

12

8

712

=

d3s2 B0 MAet @HX=Z 2ol

AMel7|F=E82 B2 ofel H IHAME
oot HAE|ASLCE Of Eot H

LICt. Of=2] OFxf S

t&7

2.4 7|E}

LICh

Ui

H|
<1
oF

ol
Ho

f

| I

o
F

| SXAH2|7F Ot USL|CH HIE AFREA L= Af



& 4+ Uk

A i 2 LICt

-
(@]

¥

C
[

¥

7
-

2

B R0 I = @ X 5% CIRR o
0+ 3 7 O S = Ol o3 <
o+ - Vs = _Ur_ .ﬂ = < <k [=}
0 o J) & o o o ) Ol
5 o & O o N ©

°c=s = ol Zr g M a
& T T o up K B Ly <k
= @ ™o o K o o ot T ol
oF M o M o = r 3
- . N alo
e o _|_|_ KO U - = -— N —
0w 2 Bl 7 Z & o = °
RO = o0l 7l < < OF ol = =
o 51 N © = o 5 = L )
- N o 1o o = N =
5 5 om @ oF <F T o s ™ o
= LT __M_“__ Wm ﬂm_u < o " H <r
o o o ol m
BN R B 5 o m < 2
1 M ol o o= o X
ml 1 i 10 r = LN
o w F 0 = o R4 ko sk Hr 0
T = ~ D 1 K = o Ot u
W m o B s H S <r OfF M
W o o el ofu uH <z Al
o= &I > > P
N S LH uo K i S 1
~ RO o o = o ah o o ds a
0N R0 e L oy Em N
oF u R duT oom I o™ oy o
o- " o7 m 4 Xwm 2 oo X
of Mmooy > g
ﬁoﬂ:ﬂ.go T - W ol i <k Eo)
_ oF OF w&r = H 1ol o o
H 0
_ o I S W oF H 0O & S
T T WRKJI o R <t

o
=
Of
e HHE
2X
=]
~
o
(@]
o
L|

23 7|

Al 2H],

|

—

2

| -

—

b &£

=
=

d= U2

ofl 2 AMSHA| & LICt.



Effect of the Turbu-Flow on Calcium Carbonate Scaling

Document prepared by:

Bernard Daigle, Ph. D., Chemistry

October 2004



Effect of Turbu-Flow on calcium carbonate deposits

Titre : No. de rapport :
Study of the effect of the Turbo-Flow on calcium carbonate
scaling REP-2004-01
Auteur : Date du rapport :
Bernard Daigle, Ph. D. Chemistry

October 2004
Client : Nombre de pages :
Walter Bauer

17

Summary

This document presents an up to date summary of the observation made on the
effects of the Turbu-Flow on calcium carbonate scaling. Some other observations
regarding the effects of the Turbu-Flow treated waters are presented: namely the
effect on microorganisms high killing rates. Some explanations of these effects are

presented.

Bernard Daigle, Ph. D. Chemistry
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Effect of Turbu-Flow on calcium carbonate deposits

1. Introduction

The Turbu-Flow is a patented anti-scaling water treatment unit. It is designed and
manufactured in Australia. The manufacturer presents the unit as a “proven system” and

claims the following:

It will stop calcium carbonate scaling

It will dissolve existing calcium carbonate scale

Retards the corrosive action of iron sulphide and iron oxide

Stops the deposition of free sulphite and in most cases brings it back to solution
Retards the corrosive action of hydrogen sulphide upon metal (steel)

Stops the deposition of salt, and in all cases brings it back into solution

Inhibits the formation of algae

Works in either hot or cold water

ST T O

These technical claims would result in reduced maintenance costs and allow equipment to
work more efficiently.

In this document we start looking at the basic observations already made on this device as well
as to fundamental explanation of some of the phenomena observed.

2. Observations and measurements

In the following sections we will present the observations reported or made regarding the

effects of the Turbu-Flow or Turbu-Flow treated water on different systems.
2.1. Zeta potential

The Zeta potential is a measure of the electric charge of a particle in water. It is a very
powerful indicator of the possibility of particles to agglomerate and form larger
particles. The Zeta potential of particles in raw and Turbu-Flow treated waters was
measured. Results are presented in figures 1 (raw water) and figure 2 (treated water).
These results were obtained by Mr Claude Vizcaino from CAD Instrumentation in Les
Essarts le Roy, France. During a discussion with Mr Vizcaino, he insisted on the fact

that they did not prepare these samples and that a single sample of each of the raw and
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treated waters was analysed. However he confirmed that repeated measurements on

these samples gave consistent results.

Figure 1

Zeta Potential of particles in raw water

Masrment Uit
raw water . -1,08 pmisfiem  -14,50 mY

raw water ;  -1,06 pmisficm  -14.65 my
raw water : -0,98 pm/sWiem  -13,53 mVY

REERENERY

O = By A~ DD
H i TV Ll

| |
10100 -60 .80 70 #0 -BQ .40 80 -20 10 0 10 20 30 40 A0 B3 76 A b 1ab 110 120
Zota Potartial in mi¢

| B raw water B raw water - raw waier ||
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Figure 2
Zeta Potential of particles in Turbu-Flow treated water

Measurement List

treated water :  -0,53 pmifsVom  -7.41 mVY
Treated water ©  -0,52 pmisificm  -7,27 my
Treated water :  -0,64 pmisViem  -8.84 mV

A10-100 -5 -8 .70 #0 EQ 40 30 .20 10 O 10 B0 30 40 B0 B3 76 80 &b 100 118 120
Zeta Potertial in my

owrooon e BEEBEREREES R

[ W weaied water W Traaied water  Treated waier

These results suggest that the Turbu-Flow has a great influence on zeta potential. In

fact for water of the same origin, Zeta Potential is decreased by a factor of almost two.

The importance of this Zeta Potential shift can not be overstressed. Many of the
important properties of particulate systems are determined directly (or indirectly) by

the electrical potential present on the particles. The potential distribution determines
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2.2

the interaction energy between particles. In many cases this is responsible for the
stability of particles towards coagulation and flow behaviour of suspensions. There are
many situations in which the Zeta potential is a parameter of great importance such as
the flow of liquid or particles through membranes. This will have a major impact on

microbial systems in contact with treated water.
Crystallisation of calcium carbonate

Understanding calcium carbonate chemistry is key to understanding the effects of the
Turbu-Flow on calcium carbonate scaling and on deposits of other minerals. Calcium
carbonate chemistry is very complex and even though it has great impacts on
environmental chemistry and industrial operations, very few comprehensive texts are
available on it. To understand its impact on the industrial applications of steam
production and boiler operations, we have to look closely at it and to understand some

of the mathematical tools that have been developed to monitor this chemistry.

One of these tools is the Langelier Stability Index (LSI). It is a number that predicts
the stability of calcium carbonate in water systems. It will indicate if the water will
precipitate and form scale or if it will dissolve calcium carbonate. Langelier developed
a mathematical expression able to predict the pH at which water will be saturated with
calcium carbonate. The saturation pH is names pH;. The actual LSI is expressed as
the difference between the pH of the solution and the saturation pH. One can then

write:
LSI = pH — pH,

From this equation, one can see that when the actual pH is higher than the pH;, the LSI
is positive. This implies supersaturation of the solution in calcium carbonate and
therefore the solution will have a tendency to produce scale. An increasing LSI

positive value indicates an increasing scaling potential.
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If the pH is lower than the pHs, the LSI value will be negative and have a very limited
capability to scale. In fact as the absolute value of the negative LSI grows, the ability

of the water to dissolve calcium carbonate increases.

If the LSI is close to zero this indicates a borderline situation. Any change in water
quality, temperature change, and evaporation could change the index and change the

ability of the water to create scale.

Computation of pHs implies knowledge of the following variables: Concentration of
Ca2+ (mg/l), concentration of total dissolved solids (mg/l), temperature of the water
and actual pH. Higher concentration of calcium, total dissolved solids and hardness
will promote scaling. Higher temperature will also promote scaling. Lowering pH

will tend to diminish scaling tendency.

Now the evidence we have suggests that passage of a calcium carbonate containing
solution through the Turbu-Flow changes the crystallisation conditions in that solution.

Observations were made of two things:

¢ A very soft, non sticking deposit of calcium carbonates at low points in

circulation systems

0 A solubilisation of the existing scale in pipes and other equipment

It has been shown with scanning electron microscope that the calcium carbonate
crystals produced after passage through the Turbu-Flow are of a different nature than
the ones obtained from the untreated water. Figure 3 shows the crystals obtained from
the raw water as well as the SEM analysis of its crystal structure while figure 4 shows
the crystals obtained from the treated water as well as the SEM analysis of this crystal

structure.
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Figure 3

Calcium carbonate crystals from the raw water.

intensity

2000 w

T T T T T T
10 15 20 25 30 35 40 45 50 55 60 65 70
2 theta

This diagram is typical of calcite crystals.

Page 9 sur 17



Effect of Turbu-Flow on calcium carbonate deposits

Figure 4

Calcium carbonate crystals from the treated water.
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This diagram is typical of aragonite crystals.

Passage of the solution through the Turbu-Flow changes the -electrochemical

conditions and therefore changes the crystallisation conditions in such a way that a
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different crystalline structure is obtained from the crystallization of the calcium

carbonate present in solution.

The hypothesis made is that when the solution is passing through the Turbu-Flow, very
fine (nanosize) crystals are created and are seeding the solution. If the conditions are
right (positive LSI) growth of these crystals will occur to the point where LSI comes
close to zero. Since very many of these seeds are created, each crystal does not grow
very much creating a very fine non sticking deposit. Chemical analysis of the raw and
treated water is presented in table 1. When one looks at these results, one can see that
very little change can be measured in the water after treatment except for turbidity: An
increase in turbidity is observed. The fact that turbidity increases and calcium
concentration remains stable supports our hypothesis that very small crystals (that can
not be differentiated from ionized calcium with standard measurement methods) are

generated in the Turbu-Flow
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Table 1

Chemical analysis of raw and Turbu-Flow treated water

Instrument Turbu-Flow
Det?ct'ion Raw Water Treated Water
Limit

Wet Chem. | Conductivity (us/cm) 3 720 720
pH (pH units) 0.1 7.8 7.7
Turbidity (NTU) 0.10 0.30 0.50

Metals | Ajuminum (mg/L) 0.01 0.02 0.02

Barium (mg/L) 0.01 0.08 0.08
Beryllium (mg/L) 0.001 <0.001 <0.001
Boron (mg/L) 0.05 <0.05 <0.05
Cadmium (mg/L) 0.0001 <0.0001 <0.0001
Calcium (mg/L) 0.5 84 85
Chromium (mg/L) 0.001 0.001 0.001
Cobalt (mg/L) 0.0008 <0.0008 <0.0008
Copper (mg/L) 0.001 0.059 0.052
Iron (mg/L) 0.05 0.11 0.11
Lead (mg/L) 0.001 <0.001 <0.001
Magnesium (mg/L) 0.5 20 20
Manganese (mg/L) 0.001 0.004 0.004
Molybdenum (mg/L) 0.001 <0.001 <0.001
Nickel (mg/L) 0.002 <0.002 <0.002
Potassium (mg/L) 0.5 1.9 1.9
Silver (mg/L) 0.0001 <0.0001 <0.0001
Sodium (mg/L) 0.5 19 20
Strontium (mg/L) 0.001 0.24 0.24
Thallium (mg/L) 0.0003 <0.0003 <0.0003
Uranium (mg/L) 0.005 <0.005 <0.005
Vanadium (mg/L) 0.001 0.003 0.003
Zinc (mg/L) 0.003 0.004 0.004
Zirconium (mg/L) 0.001 <0.001 <0.001

2.3. Dissolution of existing scale

In the preceding paragraphs we have concluded that the Turbu-Flow effectively lowers

the calcium ions concentration in solution by generating a large number of very small
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24.

2.5.

calcium carbonate crystals. This results in a lowering of the Langelier index. It does
so by crystallising calcium carbonate in nanocrystals that remain in suspension and are
non sticking. In fact they are non sticking because the calcium ions concentration is
too low and would not allow them to grow and get attached to surfaces or between
themselves. To use an image, the glue that would allow them to stick to surfaces of
between themselves is no longer available.  This lower calcium carbonate
concentration causes the LSI to fall below the zero value. This causes existing calcium
carbonate to dissolve. A large portion of the existing calcium carbonate scale will be
carried by the flow of water as a non sticking sludge and will deposit at a low point in

the circulation system.

It should be noted that this technology can not lower calcium ion concentration in
solution at a lower value than the one defined by solubility constant of either calcite or

aragonite.
Destruction of biofilm

Observation has been made that water treated with the turbu flow will stop and reverse
the growth of biofilm. This observation has been made at numerous occasions and will
be the object of scientific investigation in the near future. Our hypothesis is made of
two suppositions: first the loss of calcium carbonate solids in the system leaves no
place to the micro-organisms to attach. Second, the change in Zeta Potential modifies
the interaction between particles and cell membrane. We do believe that the
modification of this interaction could be responsible for the control of the growth of
biofilm. Essentially, nano size crystals with modified zeta potential could cross the
zeta potential modified membrane cell and poison the cell. This would however imply
that this treatment would have to be done with water that is originally charged enough

in calcium carbonate to produce crystals during its passage through the Turbu-Flow.
Effects on pH

Treatment with the Turbu-Flow has shown no effect on pH. These results were

obtained by all sources, known by us, experimenting with the Turbu-Flow. These
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results are consistent with a change in solid content of calcium carbonate since total

acidity does not change as CaCOj precipitates or dissolves.

3. Disinfection using Turbu-Flow treated water

Table 2 presents the results of measurements of micro-organism population before and after

sterilisation using Turbu-Flow treated water.
Table 2

Results of sterilisation using Turbu-Flow treated water

PRELIMINARY DATA

Rick Hoverson

Advanced Vapor Technologies, LLC
7719 230w Street SW

Edmonds, WA 98026

425-775-9000

E-Mail: vapor@advap.com

LAB NUMBER: 274841

SAMPLE ID: Dry Steam Vapor System, 2400 Series or Better
TEST REQUESTED: Surface Disinfectant Validation Test
DATE: 25 Oct 2004

TABLE 1. Results

COUPON

SURFACE/

ORGANISM

Application AVERAGE

CONTROL

TITER (CFU)

AVERAGE

RECOVERED

(CFU)

PERCENT

REDUCTION

(%)

LOGHo

REDUCTION

Tile

S. aureus

12.5x107~2.8 x 104~99.89 ~2.95
22.5x107<1.0 x 100>99.999996 >7.40
32.5x107<1.0 x 100>99.999996 >7.40
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Tile

S. epidermidis

11.1 x107<1.0 x 100>99.999991 >7.04
21.1x107<1.0 x 100>99.999991 >7.04
3 1.1 x107<1.0 x 100>99.999991 >7.04
Tile

P. aeruginosa

1 1.8 x 107<1.0 x 100>99.999994 >7.26
21.8x107<1.0 x 100>99.999994 >7.26
3 1.8 x107<1.0 x 100>99.999994 >7.26
Tile

S. choleraesuis

11.4 x107<1.0 x 100>99.999993 >7.15
21.4x107<1.0 x 100>99.999993 >7.15
3 1.4 x107<1.0 x 100>99.999993 >7.15
Tile

E. coli

11.8 x 107<1.0 x 100>99.999994 >7.26
21.8x107~1.3 x 101~99.999931 ~6.16
3 1.8 x107<1.0 x 100>99.999994 >7.26
TABLE 1. RESULTS (continued)
COUPON

SURFACE/

ORGANISM

Application AVERAGE

CONTROL

TITER (CFU)

AVERAGE

RECOVERED

(CFU)

PERCENT

REDUCTION

(%)

LOG1o

REDUCTION

Tile

L. monocytogenes

14.6 x106~1.6 x 101~99.99966 ~5.47
24.6 x106~1.0 x 100~99.999978 ~6.66
34.6 x 106<3.5 x 100>99.999924 >6.12
Tile

E. faecium

12.1x107<1.0 x 100>99.999995 >7.32
22.1x107<1.0 x 100>99.999995 >7.32
32.1x107<1.0 x 100>99.999995 >7.32
Tile

C. albicans

12.9x107~2.0 x 100~99.999993 ~7.16
22.9x107~2.0 x 100~99.999993 ~7.16
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32.9x107<1.0 x 100>99.999997 >7.46

Tile

A. niger

14.9x105<1.0 x 100>99.99980 >5.69

24.9x105<1.0 x 100>99.99980 >5.69

34.9x105<1.0 x 100>99.99980 >5.69

Tile

T. mentagrophytes

1 N/A N/A N/A N/A

2 N/A N/A N/A N/A

3 N/A N/A N/A N/A

Application 1 = Nozzle brush used with a towel placed over the brush. The sample was
exposed

for 7 seconds.

Application 2 = Tri-Brush used with a towel placed over the brush. The brush was
scrubbed/rubbed

back and forth on the sample for 10 seconds

Application 3 = Tri-Brush used with the towel placed over the brush. The brush was
scrubbed/rubbed over the sample for 30 seconds.

(~) values are approximated based on counts outside the range of 25-250 for bacteria or 8-
80 for

molds and fungi.

(>) Greater than values are where a <1 count/mL recovery per sample was found
(<) Less than values are where no colonies were found for a sample.

Advanced Vapor Technologies, Inc. Lab # 274841

Preliminary Results Page 3 of 2

DISCUSSION:

The data looks very good for all organisms and applications. The data for the T.
mentagrophytes

should be available within 10 days. Please feel free to contact me regarding any questions
on the

above data.

STUDY DIRECTOR

This document contains preliminary data. This information has not been reviewed by our quality departments. Although not
anticipated, some changes may be reflected in the results of the detailed final report that will follow. Please contact the
Customer

Service Department if you have any questions.

NELSON LABORATORIES, INC. / POST OFFICE BOX 17557 / SALT LAKE CITY, UT 84117-0557-57 / 801-963-
2600

PRINTED: 25 OCT 2004 / 15:52:04 V-001-01/032001

The efficiency of this treatment to kill micro-organisms is impressive especially when the
exposure time is considered. Again the exact mechanism which kills these micro-organism
has not yet been clearly identified however, we suspect that a mechanism similar to the one

described for the destruction of biofilm to be responsible for these good results. The
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combined action of the heat and the creation of nano-size crystals that can efficiently disrupt

or penetrate the cell membrane are probably responsible for such a high killing rate of these

micro-organisms.

4 - Conclusion
This overview of the effects of the Turbu-Flow water treatment system shows a lack of
scientific background explanations of the observations made by people using this system. The
empirical observation, although not yet explained by a proven theory, can not be denied. The
Turbu-Flow prevents scaling in high calcium content water, permits the elimination of

existing scaling, stops biofilm from forming, and Turbu-Flow treated water in addition to heat,

will disinfect surfaces very efficiently.

Page 17 sur 17



Effect of the Turbu-Flow on Calcium Carbonate Scaling
(HI=)

Document prepared by:

Bernard Daigle, Ph. D., Chemistry

October 2004



Bernard Daigle, Ph. D. Chemist

Title ZEHS -
HESZ22o| BMMZEAAY MAzM0| et Ald, a4 REP-2004-01
Author 2 ZE UK} -

October 2004

Client :

Walter Bauer

2|ZE I O|X|

% 174|0| K|

Q0Fst 20|t
HEE2Q2 N2|E 2o AHYMAH 2I0|Q0|E Z4HE 0]

IEE #EE0 Ut

2 Xl2E= HEZ=ZR9| EtMZIE(Calcium Carbonate) MAZINE Algataist 4

Bernard Daigle, Ph. D. Chemistry




Kf

2 Mg

2R

=
=

3. EHE

=

24
=

4 -



—

k>
=

HEZEEZRcs Sz E 24 YYX = M2|ZX|O|Ch 2F0M A ME S5
EICE MZEAHAIELZZhe AlEE HES HEstRen, orzfet 22 480 Y35
AUt FFotct

& Bz s A 0ol WX|EICH

> 7|EL Bt aEAAH L0l K0 MAECE

< &3E(Iron Sulphide)2t 4t2HE (Iron Oxide)2| FAIZES XM X[SHL.

& &ol=(Free Sulphide)2| £2F2 EX[AlZ7|11 O|F E2 E|S3AM Z4A|ZICH

< =@l (Hydrogen Sulphide)l| Ho| £AIXES X X| BT}

$ 2zm(ER)e FE2 U0 58 F4AA E|SEICH

$ ZER(Algae)l| &S YX|tC}

$ dF Ee 25 BRO 205 23t

Olet 22 HEEZEEZRO 7|=d =00 Cfet &2 HH|o| RA[t EH|ES Y
AZ|2 gH|ol 282 FJHA|ZICE O XAt=0M= HEE=SRQ 0|0 YF5E 40
Ciot =QIgtE & DHO| OfL 1 CHE 2EE Ao oSz 7|2X e 43S =713t
Ct.

2 57

-

oA 2=Hiet 20| HESZ2Z Mil& =2 HEZZS ziaof Hs &

27|ES 7|lsettt

2.1 MEtZEIM (Zeta Potential)
MEFZHEO|Y S50 IHS YUK HtHS e SEEFCH O|AH2 YAIE S
HEagste d&5te Zst X|®7F Eoh AR MEIZHAEZE A5t HEE
Q=2 N2l 2z ZFEIUCE ZoHE Figure 1(¥9)Q Figure 2(M 2|52 BEA|ZQUCEH
O] ZI=2 Mr. Claude Vizcaino : CAD Instrumentation in Les Essarts le Roy, France
off AlE ZHEH| ofslf KO{RICE Mr. Vizcaino= AlE0| O|8% 22| A|29| FH|0| Of
Stoh QIRIH Rl =ATE SHX| @it Ot Aot XNE|+=2 F& Al 2MUCH



Figure 1
Zeta Potential of particles in raw water
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Figure 2
Zeta Potential of particles in Turbu-Flow treated water
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Figure 3
Calcium carbonate crystals from the raw water.
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Figure 4
Calcium carbonate crystals from the treated water.
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Table 1

Chemical analysis of raw and Turbu-Flow treated water

(Het HESRRZ NElE 29| oz 4y)

Illil)zttlz:::lt]:::llt Raw Water Turbu-Flow
Limit Treated Water
Wet Chem. Conductivity (us/cm) 3 720 720
pH (pH units) 0.1 7.8 7.7
Turbidity (NTTU) 0.10 0.30 0.50
Metals | stuminum (mg/1) 0.01 0.02 0.02
Barium (mg/L) 0.01 0.08 0.08
Bervllium (mg/L) 0.001 =0.001 <0.001
Boron (mg/L) 0.05 <0.05 <0.05
Cadmium (mg/L) 0.0001 <0.0001 <0.0001
Calcium (mg/L) 0.5 54 85
Chromium (mg/L) 0.001 0.001 0.001
Cobalt (mg/L) 0.0008 <0.0008 <0.0008
Copper (mg/L) 0.001 0.059 0.052
Iron (mg/L) 0.05 0.11 0.11
Lead (mg/L) 0.001 <0.001 <0.001
Magnesium (mg/L) 0.5 20 20
Manganese (mg/L) 0.001 0.004 0.004
Molvbdenum (mg/L) 0.001 <0.001 =0.001
Nickel (mg/L) 0.002 =0.002 <0.002
Potassium (mg/L) 0.5 1.9 1.9
Silver (mg/L) 0.0001 <0.0001 <0.0001
Sodium (mg/L) 0.5 19 20
Strontium (mg/L) 0.001 0.24 0.24
Thallium (mg/L) 0.0003 <0.0003 <0.0003
Uranium (mg/L) 0.005 <0.005 <0.005
Vanadium (mg/L) 0.001 0.003 0.003
Zinc (mg/L) 0.003 0.004 0.004
Zirconium (mg/L) 0.001 <0.001 <0.001
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Table 2= HEEZEERE

Table 2
Results of sterilisation using Turbu-Flow treated water

HEZZRE Male 22 O|8dA et 2ut

PRELIMINARY DATA

Rick Hoverson

Advanced Vapor Technologies, LLC
7719 230n Street SW

Edmonds, WA 98026

425-775-9000

E-Mail: vapor@advap.com

LAB NUMBER: 274841

SAMPLE ID: Dry Steam Vapor System, 2400 Series or Better
TEST REQUESTED: Surface Disinfectant Validation Test
DATE: 25 Oct 2004

TABLE 1. Results

COUPON

SURFACE/

ORGANISM

Application AVERAGE

CONTROL

TITER (CFU)

AVERAGE

RECOVERED

(CFU)

PERCENT

REDUCTION

(%)

LOGu1o

REDUCTION

Tile

S. aureus

12.5x107~2.8 x 104~99.89 ~2.95

2 2.5x107<1.0 x 100>99.999996 >7.40
32.5x107<1.0 x 100>99.999996 >7.40
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Tile

S. epidermidis

11.1 x107<1.0 x 100>99.999991 >7.04
21.1x107<1.0 x 100>99.999991 >7.04
31.1x107<1.0 x 100>99.999991 >7.04
Tile

P. aeruginosa

1 1.8 x107<1.0 x 100>99.999994 >7.26
2 1.8 x107<1.0 X 100>99.999994 >7.26
3 1.8 x107<1.0 x 100>99.999994 >7.26
Tile

S. choleraesuis

11.4x107<1.0 x 100>99.999993 >7.15
2 1.4 x107<1.0 X 100>99.999993 >7.15
3 1.4 x107<1.0 X 100>99.999993 >7.15
Tile

E. coli

11.8x107<1.0 x 100>99.999994 >7.26
21.8x107~1.3 x101~99.999931 ~6.16
3 1.8 x107<1.0 x 100>99.999994 >7.26
TABLE 1. RESULTS (continued)
COUPON

SURFACE/

ORGANISM

Application AVERAGE

CONTROL

TITER (CFU)

AVERAGE

RECOVERED

(CFU)

PERCENT

REDUCTION

(%)

LOGuo

REDUCTION

Tile

L. monocytogenes

14.6x106~1.6 x 101 ~99.99966 ~5.47
2 4.6 x106~1.0 X 100~99.999978 ~6.66
3 4.6 x 106<3.5 x 100>99.999924 >6.12
Tile

E. faecium

1 2.1 x107<1.0 x 100>99.999995 >7.32
22.1x107<1.0 x 100>99.999995 >7.32
32.1x107<1.0 X 100>99.999995 >7.32
Tile

C. albicans

12.9x107~2.0 X 100~99.999993 ~7.16
22.9x107~2.0 X 100~99.999993 ~7.16

15



32.9x107<1.0 X 100>99.999997 >7.46

Tile

A. niger

1 4.9 x105<1.0 x 100>99.99980 >5.69

2 4.9 x105<1.0 x 100>99.99980 >5.69

3 4.9 x105<1.0 x 100>99.99980 >5.69

Tile

T. mentagrophytes

1 N/A N/A N/A N/A

2 N/A N/A N/A N/A

3 N/A N/A N/A N/A

Application 1 = Nozzle brush used with a towel placed over the brush. The sample
was

exposed

for 7 seconds.

Application 2 = Tri-Brush used with a towel placed over the brush. The brush was
scrubbed/rubbed

back and forth on the sample for 10 seconds

Application 3 = Tri-Brush used with the towel placed over the brush. The brush was
scrubbed/rubbed over the sample for 30 seconds.

(~) values are approximated based on counts outside the range of 25-250 for bacteria
or 8-

80 for

molds and fungi.

(>) Greater than values are where a <1 count/mL recovery per sample was found
(<) Less than values are where no colonies were found for a sample.

Advanced Vapor Technologies, Inc. Lab # 274841

Preliminary Results Page 3 of 2

DISCUSSION:

The data looks very good for all organisms and applications. The data for the T.
mentagrophytes

should be available within 10 days. Please feel free to contact me regarding any
guestions

on the

above data.

STUDY DIRECTOR

This document contains preliminary data. This information has not been reviewed by our quality departments.
Although not

anticipated, some changes may be reflected in the results of the detailed final report that will follow. Please contact
the

Customer

Service Department if you have any questions.

NELSON LABORATORIES, INC. / POST OFFICE BOX 17557 / SALT LAKE CITY, UT 84117-0557-57 / 801-
963-

2600
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942/67

@ WATER

Mr P. Rule 629 NEWCASTLE STREET
(09)445 4655 Fax No. (09)445 1970 LEEDEAVILLE W.A.

Postal Address: P.O. Box 100 Leederville
Western Australia 6007
Tetephone: (09) 420 2420 Telex: AA 95140

HOMESWEST
99 PLAIN STREET
EAST PERTH W.A. 6000

ATTENTION: Mr J.E. Shaw

Dear Sir,

INSPECTION OF PYROX INSTANTANEQUS GAS WATER HEATERS

An inspection of the two water heaters supplied has been
carried out as requested, and our reports are attached.

The inspection procedure was as follows:

(1)

(2)

Flow Tests -

Each heater was mounted in the normal vertical
position, and a water supply attached to the

water inlet connection. A 400 kPa pressure gauge was
mounted at the inlet connection. The outlet
connection of the heater was open to atmosphere, and
the discharge was measured using a graduated
container.

With the water temperature control turned to the
minimum setting (i.e. maximum water flow), a series
of three flow tests were carried out at an inlet
flow pressure of 300 kPa. The water temperature
control was then turned to the maximum setting

(i.e. miminum water flow) and a series of three flow
tests carried out at an inlet flow pressure of

350 kPa.

The heat exchanger coil was then removed from each
heater and flow tested using the same procedure as
above, at a flow pressure of 100 kPa.

Visual Examination -

The ends of the heat exchanger coil were cut off to
enable an examination of the internal surfaces of the
heat exchanger tubes to be made. The surfaces were

AUTHORITY

of Western Australia



checked for any scale build-up.

Yours faithfully
//Zw-/a%_
H. Vandenberg

PRODUCT AUTHORISATION OFFICER
TECHNOLOGY TRANSFER & TECHNICAL AUDIT BRANCH

MAY 9, 1988  PR:GJW
enc:



REPORT ON UNIT NO. 2 b

DATA
Make: Pyrox
Model: 2507 TMPP Topliner HW
Serial No: 012657
Type: Modulating
Heat exchanger coil marked "KF"
Location of installation: Unit F, 5 Sargent St,
Exmouth
Installation period: December 1986 - April 1988
Water treatment device: Turbuflow Water Conditioner

FLOW TESTS
1. Through heater:

Temperature Setting Inlet Flow Pressure Average Flow

(kPa) (1/min)
Minimum 300 13
Maximum 350 5

2. Through heat exchanger coil:

- 100 19

The above flow rates compare favourably with figures
supplied by the manufacturer for new heaters.

VISUAL EXAMINATION

No evidence of any scale build-up was found. There was a
very thin surface scale coating together with a greenish
oxide deposit, otherwise the tubes were in excellent
condition.
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Summary of Preliminary Investigation

into the Turbu-flow Anti Scale System

Prepared for:

Bauer Energy Design

Prepared by:

EnviroTest Laboratories
Waterloo, Ontario

December 2004
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Principal of Operation

The Turbu-Flow anti-scale system is a Patented water conditioner that is engineered to
prevent the build-up of scale in water pipes, boilers, hot water tanks, etc. The unit is
certified in Australia for use with Drinking Water.

Based on the available literature, the principal of operation can be explained as follows:

Water flows through a housing containing a stack of discs. Between the discs are
apertures which are arranged such that the apertures are radially opposed to each other.
The flow path through the unit maximizes turbulent flow over the surfaces of the
conditioning element. The discs are of an alloy of metal selected from two groupings of
metals of apposite electro negativity — one group being Ti, Mo, Ag, Si, Cu and Ni and the
other group Fe, Z, Sn, Cr, Mn and Cd.

When ion-laden water comes in contact with the elements, the ions are attracted onto
the element causing them to become neutralized. Due to the critical configuration of the
water velocity over the elements, turbulence is created and the ions are washed off in a
harmless colloidal suspension as neutral particles.

Preliminary Investigation

At the request of Bauer Energy Design, EnviroTest Laboratories began an investigation into the
physical and chemical changes that occur when domestic tap water was treated with the Turbu-
Flow unit, Table 1 summarizes the results of these tests.

Page 2 of 8



Table 1: Comparison of Physical Characteristics of Raw and Turbu-Flow Treated Water

Instrument

Delfier::\:iton Raw Water Trzgzgg-\f\:g‘t';r
Wet Chem Conductivity (us/cm) 3 720 720
pH (pH units) 0.1 7.8 v
Turbidity (NTU) 0.10 0.30 0.50
Metals Aluminum (mg/L) 0.01 0.02 0.02
Barium (mg/L) 0.01 0.08 0.08
Beryllium (mg/L) 0.001 <0.001 <0.001
Boron (mg/L) 0.05 <0.05 <0.05
Cadmium (mg/L) 0.0001 <0.0001 <0.0001
Calcium (mg/L) 0.5 84 85
Chromium (mg/L) 0.001 0.001 0.001
Cobalt (mg/L) 0.0008 <0.0008 <0.0008
Copper (mg/L) 0.001 0.059 0.052
lron (mg/L) 0.05 0.11 0.11
Lead (mg/L) 0.001 <0.001 <0.001
Magnesium (mg/L) 0.5 20 20
Manganese (mg/L) 0.001 0.004 0.004
Molybdenum (mg/L) 0.001 <0.001 <0.001
Nickel (mg/L) 0.002 <0.002 <0.002
Potassium (mg/L) 0.5 1.9 1.9
Silver (mg/L) 0.0001 <0.0001 <0.0001
Sodium (mg/L) 0.5 19 20
Strontium (mg/L) © 0.001 0.24 0.24
Thallium (mg/L) 0.0003 <0.0003 <0.0003
Uranium {mg/L}) 0.005 <0.005 <0.005
Vanadium (mg/L} 0.001 0.003 0.003
Zinc (mg/L) 0.003 0.004 0.004
Zirconlum (mg/L) 0.001 <0.001 <0.001

Table 1 demonstrates that with the exception of a slight change in turbidity, there was very little
physical change to the water resulting from Turbu-Flow treatment. As would be expected, metals
were not added or removed by the physical process of passing the water through the Turbu-Flow
unit. The one parameter that did change slightly was turbidity, indicating that based on this one
test, that a slight physical change in the sample had occurred.

Page 3 of 8



Mi ic B ination

To assess theé physical changes exhibited by colloidal particles in the water after Turbu-Flow
treatment, the samples were examined microscopically in EnviroTest's Industrial Hygiene
laboratory. Prior to examination, samples of the raw and treated samples were evaporated on a
glass slide and examined. Photographs of the particles before and after Turbuflow treatment are
presented in Figures 1 and 2 respectively.

Figure 1. Particles in Raw Water.

Page 4 of 8



Figure 2: Particles in Turbu-Flow Treated Water

A comparison of Figures 1 and Figures 2 once again shows a nominal change in particle
characteristics — with an apparent agglomeration of particles after Turbu-Flow treatment. As we
saw with the initial characterization, the changes by the Turbu-Flow are subtle, but the
implications of these changes may be significant. Further study is warranted.

Surface T. n
Samples of Raw and Turbu-Flow treated water were generated on April 27,04 and shipped to
Core Labs in Calgary for analysis. These samples were analyzed for surface tension on

May 5, 04 and May 25, 04. The results of the analysis are summarized in Table 2.

Table 2; Comparison of Surface Tension of Raw and Turbu-Flow Treated Water

Untreated Water Turbu-Flow Treated Water
Date Room Temp 80°C Room Temp 80°C
May 5, 2004 79.0 dynes/cm na 69.5 dynes/cm na
May 25, 2004 79.1 dynes/cm 69.2 dynes/cm 77.4 dynesfcm | 67.5 dynes/cm
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Table 2 shows a dramatic decrease in water surface tension after a single: pass through on the
Turbu-Flow unit. The sample had been generated on April 27, 04 and wa$ analyzed
approximately one week later. Based on a one-week-old sample, the surface tension dropped
from 79.0 dyries/cm in the untreated water to 69.5 dynes per/cm in the Tufbu-Flow treated water.

To further delineate the impact of time and temperature on the surface terision, the analysis was
repeated almost three weeks later on May 25" At this time, the Turbu-Flow sample exhibited
only a slight decrease in surface tension over the untreated water at both room temperature and
at 80°C. This analysis suggests that Turbu-Flow treated water will revert back to it's original
surface tension over time, but of more significance is the fact that for a period of more than a
week after the sample is passed through the Turbu-Flow, it exhibits a surface tension that is
similar in magnitude to water that has been heated to 80°C.

To investigate the surface tension further, samples of raw and Turbu-Flow treated water were
sent to SensaDyne Instruments, a division of Chem-Dyne Research Corp in Mesa Arizona to
investigate dynamic surface tension. The reporting and interpretation of thns data is beyond the
scope of this summary.

P ity T

To further investigate the effect of Turbu-Flow treatment, samples of Raw and Treated water
originating in Baden, ON were submitted for potability testing. The results of these analyses are
presented in Table 3.

Table 3: Comparison of Physical Characteristics of Raw and Turbu-Flow Treated Water

Gutdelne | RawWater | 1o Water
Wet Chem | Alkalinity (CaCO3) (mg/L) 500 230 280
Bicarbonate (CaCO3) (mg/L) 228 278
Carbonate (CaCO3) (mg/L) <10 <10
Ammonia (mg/L) 0.12 <0.05
Chioride (mg/L) 250 63 30
Colour (TCU) 5 < <1
Conductlvity (us/cm) 700 670
Conductivity Calcul (us/cm) 732 738
Fluaride {mg/L) 1.5 0.29 0.11
Hardness (mg/L) 100 258 296
Langelier index () 0.056 0.108
Nitrate (mg/L) 10 3D 2.4
Nitrite (mg/L) < 0,10 <0.10
NO3 + NO2 (mg/L) 3.9 24
pH (pH units) 79 7.8 —
pH - Saturation (pH units) 7.54 769
Phosphate — ortho (mg/L) < 0:.30 <0.30
Redox (mVolts) 425 600
Sodium Abs. Ratlo () 0.52 024 |
Sulphate (mg/L) 500 47 64
Total Dissolved Solids (mg/L) 500 474 476 |
TDS - Calculated (mgiL) 324 323
Turbidity (NTU) 1 <0.1 <0.1
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oS | awion | ety
Anlon Sum (meg/L) 7.95 7.65
Catlon Sum (meqL.) 6.38; 6.04
% Difference 219, -23.5
Metals Aluminum (mg/L) 0.1 0.04! <0.01
Calelum (mg/L) 200 e 84
Copper (mg/L) 1 0.007 0.14
Iron (mg/L) 0.3 0.06: <0.05
Lead (mg/L) 0.01 <0.001 < 0.001
Magnesium (mg/L) 19 : 21 |
Manganese (mg/L) 0.05 0.003 0.004
Potassium (mg/L) 20 1.4
Silicon (mg/\.) 28, 4.8
Silica (mg/L) 6.0 10.3
Sodium (mg/L) 20 19 0.6
Zinc (mglt) 5 0.004 0.005

Table 3 Indicates that, once again, some subtle and some not so subtle cl%\anges occur to water

nominal changes in water characteristics, coupled with a lack of engineered controls, further

once it pasges through the Turbu-Flow. Given the limited number of samgles and the often

testing witi be required to definitively allow us to determine a) what is happening when water
passes through the Turbu-Flow and b) if the results are temporary and c) If the results are

reproducible.

Comparigon of Characteristics over Time

On July 19"™, 2004, a sample of Turbuflow treated tap water from June 29 was submitted for
analysis along with original and treated samples from July 19™ The samples were generated by

Bauer Energy Design. The results of these analyses are summarized in Table 4.

Table 4: Analysis to Determine the Effect of Storage on Turbu-Flow Treated Water

Initial Tap Watet
Treated — June 29 July 19" Treated — July 19"
pH (pH yriits) 6.63 789 | 7.16
Turbidity (NTU) 0.91 0.17 | 0.45
Colour — Apparent (TCU) <1 1 ! 5
Redox Potential (mVolts) NA NA ; 285

The results in Table 4 suggest that the Turbu-Flow treated water collected on June 29" and
submitted on July 18" for analysis had a significantly depressed pH compared to the raw and
treated samples of July 19". Similarly, the turbidity is significantly increaged and the colour is
lower after three weeks. The increase in colour on the Turbu-Flow treated sample from July 19"
had not been previously observed. Similarly the Redox analysis on the trieated sample from July
19" was significantly lower than the value of 600 mv measured during the potability study.
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Subsequent to the testing in Table 4, new samples of Raw and Turbu-Flow treated tap water
were submitted to determine the effect of chiorine addition on both sample types. The results ot
these studies dre presented in Figure 57

Figure 5: Summary of the Effect of Turbu-Flow on ORP Values

$00

—— Raw-D1

Ol

—i— Turbuflow-D1

—4A— Raw-D2

—>— Turbuflow-D2
0 4 8 12 18 20 24 28 32 38 40 44 48 52 56 60 64 68 72 76 80 84 8f 92 96 100
mis of appr. 0.1 mg/ml stock chlorine

Figure 5 show that on the day the samples were generated (Day 1 or D1 on the graph), the
Turbu-Flow treated water required less of the standard chlorine solution to achieve an elevated
ORP. The diagram also shows that by the next morning, both the raw and Turbuflow samples
were comparable to the Turbu-Flow results from Day 1. Furthermore, other that a slight
difference in the early stages, both Day 2 samples exhibited aimost identical ORP response to
chlorine addition.

Summary

The Turbu-Flow appears to cause subtle changes to the physical characteristics of raw water, but
these changes are extremely difficult to quantify and/or qualify using typical environmental
analysis. Signfficant study needs to be performed under controlled conditions to further
investigate this product if definitive evidence of a meaningful effect is to he demonstrated.
Questions regarding the mechanism of change, stability of the change and the identification of
practical applications still need to be answered.
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aIMS Laboratories Pty Ltd

ABN 47 075 467 757
118 Hattersley St
ROCKDALE NSW 2216
Australia
Tel: 02 9567 8544 Fax: 02 9567 8228
Website: www.amslabs.com.au
E-mail: enquiries@amslabs.com.au

AS/NZS 4020: 1999 Compliance Testing
Certificate of Analysis

Dated: 30/01/06
(Revised)
CLIENT: Turbu Flow Pty. Ltd. OUR REF: 023959A
2 Freemont Drive
North Tamborine,
Queensland 4272
ATTN: Earl Mathieson ORDER NO: Earl
INTERIM REPORTING: 13/05/02 DATE RECEIVED: 29/04/02
(facsimile) 23/05/02
12/06/02 DATE COMMENCED: 30/04/02
A. SAMPLES FOR TESTING:
Description: 6 x 12mm (1/2") Turbu-Flow Anti-Scale System;
Model 1218 T402
Refer to Appendix A
Volume Retention: ~60mL, based on lab. testing
*Product Use: Anti-Scale System as an in-line fitting with 1 unit / domestic

plumbing application

*Trade Name and Reference of Product: Turbu-Flow Anti-Scale System

*General Composition: Copper tube, headers, TUF alloy & pins
Refer to Appendix A

*Product Range: Models: 1218, 2034, 2556, 40122, 50220 etc
Refer to Appendix A

THIS REPORT MUST NOT BE REPRODUCED EXCEPT IN FULL



Report No. 023959A

B. CONCLUSIONS

The product, Turbu-Flow Anti-Scale System; Model 1218 T402 — 12 mm(1/2)”, referred to in
this report, has been tested in accordance to AS/NZS 4020: 1999, Products for use in contact with
drinking water for:

Taste of Water Extract, Appendix C

* Appearance of Water Extract, Appendix D
Cytotoxic Activity of Water Extract, Appendix F
* Extraction of Metals, Appendix H

Based on all the results, the product: Turbu-Flow Anti-Scale system as described above, fully
complies to AS/NZS 4020: 1999 for a cold water application up to <40°C, at 0.01 (1/100) of
‘in-the-product’ exposure. This covers end-use exposure of this in-line product.

The results stated in this report relate to the samples of the product submitted for testing. Any
changes in the material formulation and supplier/manufacturer of all wetted parts, the process of
manufacture, the method of application, or the surface area-to-volume ratio in the end-use, could
affect the suitability of the product for use in contact with drinking water, and re-testing may be
required.

Our reports are recognised by SAI Global Assurance Services, a division of SAI Global Limited for
Product Certification to AS/NZS 4020: compliance testing.

Signed: , =3 — =
ZENORA ALI-POLLARD B.Sc (Hons), MASM
Product Certification Manager; Approved Signatory

THIS REPORT MUST NOT BE REPRODUCED EXCEPT IN FULL



WRAS

Water Regulations Advisory Scheme

This certifies that

TURBU-FLOW PTY. LTD.

15, T9, T18, T34, T56, T90, T122, T220, @, TP500, T500, TP900 &
T900 WATER C RS

This certificate by itself is not eviden ‘RAS Approval. Confirmation of the current
status of an approval must be obtajfied fr WRAS Directory (www.wras.co.uk/directory)
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The pro so mentioned will be listed in the
ings and Materials Directory
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H 1. AYO"E (The target test microorganisms)

AET = ANEz H| 1
Escherichia coli ATCC 10536 R Es
Pseudomonas aeruginosa ATCC 15422 ol X 7T
Staphylococcus epidermidis ATCC 12228 Hed 0d=

At Listeria monocytogenes ATCC 19111 HEd Ol =
Staphylococcus aureus ATCC 6538 Hed Old=
Salmonella choleraesuis ATCC 13311 HEd 0d=
Enterobacter faecium ATCC 6057 ld X7
Candida albicans ATCC 10231 Hog T

AR Aspergillus niger ATCC 16404 B T
Saprolegnia parasitica ATCC 22284 Hed

3) A=A

AE2E 20 °C, 45 °C

42 A5

o)

7t

1) &3 =™ (CEN EN 1040)

Chemical disinfectants and antiseptics — Basic bactericidal activity — Test method and

requirements (phase 1)

5. Al B

5.1 |

Hotst 20 °coll &K

=
MEAIZHG 2410 ) 30| WIS MHoL0] FA| 42 BSAHE S




S0l w2t 'HESZ'2 M2|E XSt gt
P

o g
gxl_l'E'E—:!E =

H 2 H2020°Q0AMe| dA=3 A1 A (The Result in 20 °C temperature(1 X))

Azl & xst4

e #EdF NEPN A= et
d2E(R) (%)

Staphylococcus aureus ATCC 6538 2.0 x 108 1.7 x 10 94.00
Staphylococcus epidermidis ATCC 12228 2.3 x 108 1.5 x 10! 93.48
Pseudomonas aeruginosa ATCC 15422 1.1 x 108 0.7 x 10° 85.00
Salmonella choleraesuis ATCC 13311 2.1 x 108 1.9 x 10 94.76
Escherichia coli ATCC 10536 2.2 x 108 1.3 x 10 92.27
Listeria monocytogenes ATCC 19111 1.4 x 108 1.4 x 10 92.86
Enterobacter faecium ATCC 6057 1.5 x 108 1.2 x 10 91.33
Candida albicans ATCC 10231 3.5x 108 0.3 x 10’ 65.71
Aspergillus niger ATCC 16404 8.5 x 108 1.3 x 10 91.65
Saprolegnia parasitica ATCC 22284 8.5 x 108 1.0 x 10 92.25

D TRl CFU/me

Ul

-

A2 20 °COA 2| 1 XA QI A}
= Qo2 LIEFRHCH

>

HH XNel 2 X527t 2

H 3. H245 QoA A= A1 A} (The Result in 45 °C temperature(1 X))

Ne| £ X5k

iy BERF o M4+ | dEas
ALER) (%)

Staphylococcus aureus ATCC 6538 2.5 x 107 1.6 x 10! 93.00
Staphylococcus epidermidis ATCC 12228 2.9 x 107 2.0 x 10° 94.83
Pseudomonas aeruginosa ATCC 15422 1.9 x 107 0.2 x 10! 50.00
Salmonella choleraesuis ATCC 13311 2.1 x 108 0.9 x 10’ 89.05
Escherichia coli ATCC 10536 2.3 x 108 0.7 x 10 85.65
Listeria monocytogenes ATCC 19111 2.1 x 108 0.9 x 10 89.05




Enterobacter faecium ATCC 6057 1.8 x 107 0.6 x 10! 83.33
Candida albicans ATCC 10231 1.9 x 10° 0.5 x 10! 80.00
Aspergillus niger ATCC 16404 2.1 x 108 1.0 x 10 90.00
Saprolegnia parasitica ATCC 22284 2.3 x 108 1.0 x 10! 90.00

DT TRl CFU/me

45 °Co Mol 1 XpHQl ZIE HEH O] 2R ME FA| ME| £ X547t RE @ F 0| A AN A

Qlob 2 ZIHE Tt

H 4 H220°Q0AMe| &FdAZE3 AIK2 X (The Result in 20 °C temperature(2 X))

Azl & xgt4

Oy #EZTF At HTAEH
o =
AAE(R) (%)
Staphylococcus aureus ATCC 6538 2.0 x 108 1.6 x 10 93.81
Staphylococcus epidermidis ATCC 12228 2.1 x 108 1.5 x 10! 93.33
Pseudomonas aeruginosa ATCC 15422 1.5 x 108 0.6 x 10" 83.33
Salmonella choleraesuis ATCC 13311 2.3 x 108 2.0 x 10 95.22
Escherichia coli ATCC 10536 2.0 x 108 1.3 x 10’ 92.50
Listeria monocytogenes ATCC 19111 1.8 x 108 1.4 x 10 92.78
Enterobacter faecium ATCC 6057 1.7 x 108 1.2 x 10 91.76
Candida albicans ATCC 10231 1.6 x 108 0.4 x 10 75.00
Aspergillus niger ATCC 16404 2.5 x 108 1.3 x 10 92.40
Saprolegnia parasitica ATCC 22284 2.0 x 108 1.0 x 10! 90.00

D Tl CFU/me

22 20 COM 2l 2 XAl ZMUME BT

LtE} THEF.

H 5 2245

2oL J|E0| 14 Z

Z1ket FAFSH

Q)Mo AdaEE ZDTHQ2 K} (The Result in 45 °C temperature(2 X}))

Ne| £ X5k

e BEdF e e et
oL T =
HAZ(R) (%)
Staphylococcus aureus ATCC 6538 1.6 x 108 0.9 x 10° 88.75




Staphylococcus epidermidis ATCC 12228 2.4 x 107 1.1 x 10" 91.25
Pseudomonas aeruginosa ATCC 15422 8.8 x 10’ 0.4 x 10 97.50
Salmonella choleraesuis ATCC 13311 24 x 108 1.0 x 10 90.00
Escherichia coli ATCC 10536 2.8 x 108 1.3 x 10’ 88.93
Listeria monocytogenes ATCC 19111 2.2 x 108 1.0 x 10 85.91
Enterobacter faecium ATCC 6057 2.8 x 107 0.8 x 10! 98.57
Candida albicans ATCC 10231 2.4 x 10° 0.5 x 10’ 80.00
Aspergillus niger ATCC 16404 2.2 x 108 1.0 x 10 90.00
Saprolegnia parasitica ATCC 22284 2.3 x 108 0.9 x 10° 88.70

Dl TRl CFU/me

©)

| 1 Xt Z22tet FASHA
£ X0|E EO|X| AL

=
L

M2 45°COIA2] 2 KR 0l ATON = ZASO|L MR AS 2O
Z:

= LLS 7
LIEFG oM, M2 22| A5 H UM e 1A Zatet 20| L

rin

H 6. H2020 QM| A== ZAIK3 A (The Result in 20 °C temperature(3 X))

XNe| 2 K|St
Oy #TZ0 T NEDN e hientl=
d2ER) (%)
Staphylococcus aureus ATCC 6538 2.2 x 108 1.8 x 10 94.55
Staphylococcus epidermidis ATCC 12228 2.1 x 108 1.3 x 10! 92.38
Pseudomonas aeruginosa ATCC 15422 1.5 x 108 0.8 x 10° 87.33
Salmonella choleraesuis ATCC 13311 1.8 x 108 1.8 x 10 94.44
Escherichia coli ATCC 10536 2.1 x 108 1.1 x 10 95.24
Listeria monocytogenes ATCC 19111 2.0 x 108 1.5 x 10 93.50
Enterobacter faecium ATCC 6057 1.8 x 108 1.5 x 10 93.33
Candida albicans ATCC 10231 2.6 x 108 0.5 x 10’ 80.00
Aspergillus niger ATCC 16404 1.5 x 108 1.3 x 10 92.00
Saprolegnia parasitica ATCC 22284 2.0 x 108 1.0 x 10 90.00

Vdma Thel - CFU/me

22 20 COlMel 3 XA AMOME HAE0ILE 2= 7|F0[ 1A Zatet FASHA
LtE} THEF.

10




H 7. A2@5 QMo AdA=E= ZIK3 K (The Result in 45 °C temperature(3 X))

Ha| = x84
e #EdF NEPN A= HTAEH
dL2R) (%)

Staphylococcus aureus ATCC 6538 2.0 x 108 1.6 x 10 93.50
Staphylococcus epidermidis ATCC 12228 1.6 x 107 2.1 x 10° 95.00
Pseudomonas aeruginosa ATCC 15422 1.7 x 107 0.3 x 10’ 66.47
Salmonella choleraesuis ATCC 13311 1.8 x 108 1.0 x 10 90.00
Escherichia coli ATCC 10536 23 x 108 0.8 x 10! 87.50
Listeria monocytogenes ATCC 19111 2.2 x 108 1.0 x 10 90.00
Enterobacter faecium ATCC 6057 2.0 x 107 0.8 x 10! 87.50
Candida albicans ATCC 10231 1.5 x 107 0.5 x 10! 80.00
Aspergillus niger ATCC 16404 2.5 x 108 0.9 x 10’ 88.80
Saprolegnia parasitica ATCC 22284 2.1 x 108 1.0 x 10 90.00

Dl Tl CFU/me

22 45°COMef 3 XX 2 M HAE0|L A asE
[=;

= =
LIEfGt oD, w258 HWo|AME 1 X} Z1teF 20| ELHE At0|S E£O0[X| RRACH

-/

0| O|F0f E%%= I 'HE
EC0=20°CoAM o L2 &

Aoz FHECL

ENRY

\l
1)as
k1
Mo
rot

General guidance for microbiological examination. ISO 7218 (1985)

T. Boufford : Making the Right Choice. Sanitizers. Ecolab Inc., St. Paul. MN. USA. 1998

Official Journal of the European Communities : On the First Phase of the Programme
referred to in Article 16(2) of Directive 98/8/EC of the European Parliament and of the
Council on Biocidal Products. 2000.
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Chemical Disinfectants and Antiseptics — Basic Bactericidal Activity — Test Method and
Requirements(Phase 1), European Commitlee for Standardisation EN 1040, British
Standards Institution, 1997.

Chemical Disinfectants and Antiseptics — Basic Fungicidal Activity — Test Method and
Requirements(Phase 1), European Committee for StandardisetJon EN 1275, British
Standards Institution. 1997.

D. M. Goeres, T. Palys, B. B. Sandal, and J. Geiger : Evaluation of Disinfectant Efficacy
against Biofilm and Suspended Bacteria in a Laboratory Swimming Pool Model. Water

Research Vol. 38, 3103-3109. 2004.

The Global Directory for Environmental Technology :

http://www.eco-web.com/cgi—local/sfca=/index.html%b=resister/03553.html
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Summary of disinfection-times

(SEE gkl 37§ HAFANM HdS3 Ho|H YLCt)
. Complete )
Bacteria o _ >99.5% Reduction
Disinfection o ThA
(2} 2[OF (QHEfBE A E) (>99.5% &)
MRSA 2 seconds
(Methicillin-resistant Staphylococcus aureus) 5 Seconds (QYE EHO| AE =5
GEAE LY SHEEYRR) S >850% MRSA
VRE
(Vancomycin-resistant Enterococcus faecalis) 5 Seconds 2 seconds
(BtZ0OFOIA e AEZRFRA TfZZ()
Acinetobacter baumannii
o 5 Seconds 2 seconds
(OPA| E4HE| BHSO}L])
Salmonella enterica (22t AEH 2|7} 5 Seconds 2 seconds
E. coli (CH&) 5 Seconds 2 seconds
Shigella flexneri (7|22t E3AL|2) 5 Seconds 2 seconds
Pseudomonas aeruginosa (5&) 5 Seconds 2 seconds
Staphylococcus aureus (ZM I A4 5 Seconds 2 seconds
Listeria monocytogenes _
7 Seconds Data unavailable
(Bl AE|2]0F 2 i AFOE A &)
5 Seconds
Clostridium difficile (Endospores) (@& ERAA >100 Dat i1abl
ifficile L{AY ZXFO ata unavailable
(B2aseltg oodeumay) | C o e
Sk)
Klebsiella pneumoniae (NDM-1 Strain)
5 Seconds 2 seconds
EPAIYE} HHDNDM-1 7F))




Virus Contact Time Result
(HFO|B{A) (HEAIZh (Z1h
Norovirus (Feline Calicivirus) >99.99% Reduction
7 Seconds '
(L. 2HFO| 2 A (T Y0| Zt2|A|HIO|RA)) (EHX| SHATR ZAE)
Canine Parvovirus >99.99% Reduction
_ 7 Seconds
(7ff mtEHO|2{A) (EFX| SHAITER] ZEAE)
Avian Influenza (Bird Flu) HON2 )
_ 7 Seconds >99.99% Reduction
(=F QASRAUNEZRT =) HIN2)
Human coronavirus 229E )
3 Seconds >99.94% Reduction
(C1ZH FZLIHIO|2{A 229E)
MS2 Virus (Non-enveloped “Indicator”
Virus) ]
o 2 Seconds >99.99% Reduction
(MS2 HiO|2{AH[Z2 g "X|A|X}" HO| 2
2))
) Complete )
Fungi o _ >99.5% Reduction
Disinfection 99.59% 7t
= g
B s amy | PP EY
Candida albicans (ZtC|Ct H|ZtA) 5 Seconds 2 seconds
Aspergillus niger (OIALEZEA LI E) 5 Seconds 2 seconds
Tricophyton mentagrophytes
Pry gropny 5 Seconds Data unavailable

(E2|RDE WEFIZLE|A)




Independent laboratory results

Demonstrated efficacy at leading microbiological and analytical testing laboratories

N1

Testing Antimicrobial Action on Hard Surfaces: describes the procedures for determining
the efficacy of a steam vapor device tested against 10 representative challenge organisms.
The procedure was designed to test the kill rate when applied to contaminated hard porous
surfaces and is based on the AOAC Official Method 961.02 Germicidal Spray Products...18
pages. Nelson Labs, No 274841, Nov 2004

N1A
Condensed Summary showing results for Steam Vapor Device used on inoculated hard
porous surfaces, at three different exposures times: 7 sec, 10 sec and 30 sec for each

organism tested. Nelson Lab Report No. 274841, Nov 2004

N2
Testing Steam Vapor Device w/TANCS for Virucidal Effectiveness against Norwalk and
Norwalk like viruses on unglazed clay test coupons; two time points of 7 and 10 seconds.

MICROBIOTEST Proj # 567-102, June 2006

N3

Testing Steam Vapor Device w/TANCS for Virucidal Effectiveness against Canine parvovirus
on unglazed clay test coupons at a single time point of 7 seconds. MICROBIOTEST Proj #
567-105, Dec 2006

N4

Testing Steam Vapor Device w/TANCS for Virucidal Effectiveness against Avian influenza on
unglazed clay test coupons at a single time point of 7 seconds. MICROBIOTEST Proj # 567-
106, Dec 2006

N5
Testing Steam Vapor Device w/TANCS for Efficacy at Ultra-Low Contact Times of 0.5, 1.0,



2.0 and 5 seconds, using 6 challenge organisms plus virus surrogate MS2. ATL, PT 513, July
2007

N6

Testing Steam Vapor Device w/TANCS for Efficacy at Ultra-Low Contact Times of 0.5, 1.0,
2.0 and 5 seconds using MRSA and VRE contaminated coupons, data and kill time chart.
ATL PT507, Aug 2007

N7
Testing Steam Vapor Device w/TANCS for Efficacy against C. difficile endospore on unglazed
clay coupons at time points of 5, 10 and 30 seconds. ATL PT506, Sep 2007

N8
Qualitative Comparison Study of 4 Disinfection Technologies, including Steam Vapor Device

w/TANCS and common hospital grade disinfectants, 5 pages. ATL PT508, Sep 2007

N9

Testing Steam Vapor Device w/TANCS for Efficacy at Ultra-Low Contact Times of 0.5, 1.0,
2.0 and 5 seconds for 8 organisms including MRSA and VRE, with time kill-curve generation,
3 pages. ATL PT505, Oct 2007

N10
Testing Steam Vapor Device w/TANCS for Efficacy at Ultra-Low Contact Times of 0.5, 1.0,
2.0 and 5 seconds against Shigella and E. coli. ATL PT504, Oct 2007

N11
N11: Quantitative Comparison Study of 4 Disinfection Technologies including Steam Vapor

Device w/TANCS, 5 second dwell time, 4 pages. ATL PT509, Sep 2007

N12
Results for Efficacy using Steam Vapor Device w/TANCS applying 5 intermittent contacts of

1 second each to inoculated test surface to replicate ordinary ‘cleaning motion’, 3
organisms. ATL PT502, Nov 2007



N13

Testing Steam Vapor Device w/TANCS for Efficacy at Ultra-Low Contact Times of 0.5, 1.0,
2.0 and 5 seconds against A. baumannii on hard, porous, unglazed clay coupons, with data
and time kill-curve. ATL SOP C-005, July 2008

N14

Testing Steam Vapor Device w/TANCS for Efficacy at Ultra-Low Contact Times of 0.5, 1.0,
2.0, and 5.0 seconds against K. pneumoniae NDM-1 (aka CRKP) on hard, porous, unglazed
clay coupons, with Data table and Quantitative graph, 5 pages. ATL NG2478-A3, Feb 2011

N15
Testing Steam Vapor Device w/TANCS for Efficacy at Ultra-Low Contact Times of 3.0 and
5.0 seconds against Human coronavirus, 229E on hard, porous, unglazed clay coupons,

with Data table and Study photos, 7 pages. ATL NG4423, Aug 2013
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Averaged FTLA Concentration / Size for Experiment:
2 2025-01-22 09-55-14
Error bars indicate + / -1 standard error of the mean

Included Files

2 2025-01-22 09-55-34

Results

Stats: Merged Data

2 2025-01-22 09-56-43
2 2025-01-22 09-57-52

Details

NTA Version: NTA 3.4 Build 3.4.4

Script Used: SOP Standard Measurement 09-55-11AM 22Jan2025.txt
Time Captured: 09:55:14 22/01/2025

Operator:

Pre-treatment:
Sample Name:
Diluent:
Remarks:

Capture Settings

Mean: 160.8 nm
Mode: 112.3 nm
SD: 70.2 nm

D10: 100.8 nm
D50: 145.3 nm
D90: 234.1 nm

Stats: Mean +/- Standard Error

Mean: 160.8 +/- 1.5 nm
Mode: 117.5 +/- 9.4 nm
SD: 70.1 +/- 4.3 nm
D10: 100.1 +/- 3.6 nm
D50: 146.2 +/- 2.7 nm
D90: 243.8 +/- 11.8 nm

Concentration (Upgrade):

1.82e+08 +/- 5.64e+06 particles/ml

Camera Type: sCMOS

Laser Type: Red

Camera Level: 13 (NTA 3.0 Levels)
Slider Shutter: 800

Slider Gain: 350

FPS 25.0

Number of Frames: 1498

Temperature: 20.0-20.0°C
Viscosity: (Water) 0.999 - 1.000 cP
Dilution factor: Dilution not recorded
Syringe Pump Speed: 50

Analysis Settings

Detect Threshold: 5

Blur Size: Auto

Max Jump Distance:

Auto: 12.2 - 13.4 pix

23.6 +/- 0.8 particles/frame

32.0 +/- 0.7 centres/frame
Concentration measurements may require some caution due to noise
See summary file for more info




NANOSIGHT
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Included Files

32025-01-22 10-15-05
3 2025-01-22 10-16-15
32025-01-22 10-17-25

Details

NTA Version:
Script Used:
Time Captured:
Operator:
Pre-treatment:
Sample Name:
Diluent:
Remarks:

Capture Settings

Camera Type:
Laser Type:
Camera Level:
Slider Shutter:
Slider Gain:

FPS

Number of Frames:
Temperature:
Viscosity:

Dilution factor:
Syringe Pump Speed:

Analysis Settings

Detect Threshold:
Blur Size:
Max Jump Distance:

NTA 3.4 Build 3.4.4
SOP Standard Measurement 10-14-51AM 22Jan2025.txt
10:14:57 22/01/2025

sCMOS

Red

13 (NTA 3.0 Levels)
800

350

25.0

1498

20.0°C

(Water) 1.0 cP
Dilution not recorded
50

5
Auto
Auto: 13.3 - 14.4 pix

Results

Stats: Merged Data
Mean:

Mode:

SD:

D10:

D50:

D90:

Stats: Mean +/- Standard Error

Mean:

Mode:

SD:

D10:

D50:

D9o:

Concentration (Upgrade):

Concentration measurements may require some caution due to noise
See summary file for more info

154.7 nm
103.7 nm
67.7 nm
96.9 nm
138.2 nm
230.5 nm

154.7 +/- 2.5 nm

112.4 +/- 5.3 nm

67.4 +/- 3.8 nm

95.9 +/- 2.4 nm

138.8 +/- 4.7 nm

229.6 +/- 3.0 nm

2.27e+08 +/- 2.24e+06 particles/ml
29.8 +/- 0.4 particles/frame

39.5 +/- 1.3 centres/frame
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NANOSIGHT 4 2025-01-22 10-27-49
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Turbu-Flow Conditioner, 25 Ltr/min Air Injection Averaged FTLA Concentration / Size for Experiment:
& 254NM UV FTLA Concentration / Size graph 4 2025-01-22 10-27-49
for Experiment: 4 2025-01-22 10-27-49 Error bars indicate + / -1 standard error of the mean
Included Files Results
4 2025-01-22 10-27-57 Stats: Merged Data
4 2025-01-22 10-29-07 Mean: 143.2 nm
4 2025-01-22 10-30-17 Mode: 101.2 nm
SD: 52.1 nm
Details D10: 92.2 nm
D50: 131.8 nm
NTA Version: NTA 3.4 Build 3.4.4 D90: 214.1 nm
Script Used: SOP Standard Measurement 10-27-43AM 22Jan2025.txt
Time Captured: 10:27:49 22/01/2025 Stats: Mean +/- Standard Error
Operator: Mean: 143.2 +/- 0.7 nm
Pre-treatment: Mode: 95.3 +/-4.2 nm
Sample Name: SD: 52.1 +/- 0.7 nm
Diluent: D10: 92.1 +/- 2.6 nm
Remarks: D50: 131.8 +/- 1.2 nm
D9o: 2145 +/-3.8 nm
Capture Settings Concentration (Upgrade): 3.24e+08 +/- 3.42e+06 particles/ml
42.0 +/- 0.3 particles/frame
Camera Type: sCMOS 52.8 +/- 0.6 centres/frame
Laser Type: Red Concentration measurements may require some caution due to noise
Camera Level: 13 (NTA 3.0 Levels) See summary file for more info
Slider Shutter: 800
Slider Gain: 350
FPS 25.0
Number of Frames: 1498
Temperature: 20.0°C
Viscosity: (Water) 1.0 cP
Dilution factor: Dilution not recorded
Syringe Pump Speed: 50
Analysis Settings
Detect Threshold: 5
Blur Size: Auto
Max Jump Distance: Auto: 13.3 - 14.4 pix
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STD SF’ECIFICATEON FOR FRAMED CONSTRUCTEON iN WIND

"FEBRUARY 2009

| KEY'AMENDM ENTS

JOMBINED SINK AND DRAINER (P4.07)- Cl
--_WASH TROUGH (P4 08) Bow! capamty amended

_-V'ERTICAL BLINDS (’W4) “Clause amended'
_DETAILED INSTRUCTION (22) - Clauses added
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P7.02 Cold Water Piping

Provide cold water piping from each Water Corporation water service to water heaters

and cold water cocks

For locations abobe 26¢ tropic of Capricom, Install APPROVED "Turbu-Flow” on inlet of

all cold water supply
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THE PERFECT HARD
WHOLE HOUSE . soveisouicsneedsa

A single Whole House Softerwater Conditioner
installed on the main water line of your home, will eco-friendly
deliver the best hard water solution on the market! -

For an added ‘insurance policy’, take protection to

the next level with a flexible range of options. This ee  a- =
simple, three-level guide shows how you can achieve lifetime warranty

the ultimate in hard water tfreatment...
SoTmae i never needs replacing

always start with a Whole House Softerwater Conditioner for
your size home so that all incoming water is treated. The size you
choose will depend on the number of bathrooms you have.

GOOD PROTECTION
BAPORATI

\/3
- %% gﬂngggm m%ﬁﬂ Hi apply specific protection to each major appliance or piece of

equipment, including: swimming pools, hot water systems, showers,
dishwashers, washing machines and evaporative air conditioners.

VASHNG MACHNE W install a Softerwater Conditioner on your kitchen cold tap or
existing water filter system (single-point or whole-house) to fill and
protect small appliances such as kettles, coffee machines, steam
mops, irons etc - plus enjoy softer water for drinking and cleaning!

WATER IN ( )

there’s a range of options that you can easily install and
remove - so your hard water solution always goes with you, for lifel

1-2 BATHROOMS INSTALL T18
2-3 BATHROOMS INSTALL T34

Whole House (to suit your home)

DISHWASHER m SHOWER |
I

Swimming Pool Pump
‘ fl Hot Water System (Electric, Gas, Heat Pump)

- Instantaneous

Solar Water Heating System

Evaporative Air Conditioner
Shower/s

Dishwasher

Washing Machine

BEST PROTECTION Kitchen Tap or Water Filter System

EVAPORATIVE
ARCONDITONER 1-2 BATHROOMS INSTALL T18
2-3 BATHROOMS INSTALL T34

For Solar Splt
System Install Here

WASHING MACHINE DISHWASHER

- Instantaneous

WATER IN ( )

info@softerwaterconditioners.com

WATER
@D CONDITIONERS

W,;TS 5200.103 WRAS 4@‘ Cert. No. BY () TURBU-FLOW Solving hard water problems around the world!
Cert. No. 23165 Appao N 1210336

WaterMark

*standard conditions apply. visit our website for details ~ Copyright © 2013. DEM Investments Pty. Lid WWW.SOﬂ'erWQiercondiﬁonerS.Com



THE PERFECT HARDWATER SOLUTION

y APPLIANCES
g —

“‘,4‘

waterspots on glasses and dishes?
towels not as soft as they should be?
frequent appliance descaling?

Hard water is not only inconvenient, it could be costing you
thousands in premature repairs and replacement of dishwashers,
washing machines, coffee machines, kettles, steam mops - in
fact any appliance that uses water. There is an easy solution...
Softerwater conditioners will ensure you get the best results from
your appliances and eliminate hardwater damage, for ever!

* save money on your weekly shopping bill by using significantly
less washing powder, fabric softener, detergent and rinse aid

energy and detergents with softer towels and clothes than ever

* your washing machine will work more efficiently, using less i ]‘ E
before! t
L

* spotted glasses and dishes will be a thing of the past

no moving parts
* no more descaling of the coffee machine and other appliances d

* MOST IMPORTANTLY: your appliances will last longer, the way nNo power source needed

they were intended - so no costly replacement surprises at the
worst possible time.

there is only one
Model: APP2OMF perfect solution

PREMIUM & STANDARD
OPTIONS AVAILABLE

SO EASY TO INSTALL AND REMOVE
~ 2

TYPICAL WASHING® ' #° %
MACHINE -
CONNECTION

SOFTERWATER

Australian Owned & Manufactured Since 1980 | Globally Distributed CO N D ITI O N E RS
W, WRAS s ws

AALTCIEOLEN Solving hard water problems around the world!
APPRQY” 1210336
WaterMark pPRO

*standard conditions apply. visit our website for defails ~ Copyright © 2013. DEM Investments Ply. Ltd www.softerwaterconditioners.com




THE PERFECT HARD

premature & unexpected failure
higher maintenance & repair costs

more fime cleaning

reduced efficiency
ifchy skin & scratchy laundry

hot water system failure
costly down-time

WATER
@) CONDITIONERS

ATS 5200.103 W <2 Cert. No. BY (T TURBU-FLOW Solving hard water problems around the world!
WCert. No. 23165 RAS\;%:)"‘ 1210336

APP
WaterMark PR

Copyright © 2013. DEM Investments Pty. Ltd WWW.SOﬂerWQiercondiﬁoners.Com



X 1URBU-FLOW*

Technical Data

General Information—Engineers Explanation
. Descriptive Molecular Information
Report—Bernard Daigle Ph. D. Chemistry
. Homeswest Report
. Water Authority of Western Australia Report

Earl Mathieson

Managing Director

2 Freemont Drive

North Tamborine

Queensland, Australia 4272
Phone : 0417 745 066

Phone Int. : +61 417 745 066
Fax : 07 5545 2543

Fax Int. : 61 7 5545 2543

E-Mail : info@softerwater.com.au
Website : http://www.softerwater.com.au




GENERAL INFORMATION - Engineer’s brief explanation of operation and design

The TURBU-FLOW is designed with several elements of special foundry-blended metals, six from
the cathode end of the scale and six from the anode end. The foundry mixes these groups of
minerals in a highly technical process, to the respective temperature groups in order to allow the best
galvanic action when water passes through the device by velocity and turbulence, thus giving a
definite cathode-anode reaction.

In operation, scale particles tend to 'iaﬂioe'n:%;ethef because of their sharp protruding crystalline
structure. These crystalline structures can do ‘lattice’ together in such quantities as to become
massive enough to become a deposition or precipitant. Most scale problems, which industrially or
commercially cause insulation problems within shell and tube equipment, are a direct result of this
type of behaviour.

One of the operational principles of the TURBU-FLOW is a surface chemical reaction between the
crystalline particles which exist in the water and the metal alloy in the sides. The TURBU-FLOW has
several elements which cause a high degree of turbulence to occur in the water flow, and Erovides a
more pronounced exposure and contact of the crystalline particles with the metal alloy in the core.

The sharp crystalline structures, after passing over the first element or ‘fence’ start to be broken down
into a series of thread-like colloids. When water swirls back together after passing over the element
by velocity and turbulence, the thread-like series of colloids are dispersed into light individual colloidal
particles. Several key occurrences have taken place which bring about this colloidal formation:

« The gore oi! special elements obviously provides an immediate galvanic site upon which the ions
can deposit.

. T;Ielparticlies are attracted and repelled possibly several hundred times before clearing the core
0ol elements.

+ All scale particles may not come into physical contact with the core; however since electrons are
being captured from the water into the core and dispersed from the core back into the water,
there is a very definite cathode-anode reaction occurring.

» Nuclei have been introduced into the system as a result of this cathode-anode reaction and
provide a more attractive site around which the scale particles can attract, as opposed to matter
continually precipitating onto the walls of the piping or equipment. The scientific name for this
phenomenon is more readily known as ‘epitaxial nucleation’.

By fitting a correctly-sized TURBU-FLOW system, scale and some types of corrosion will be
prevented. The TURBU-FLOW system:

« Resists the deposition of calcium carbonate and in almost all cases returns it to solution as soluble
calcium bicarbonate.

- Removes dehydrated calcium carbonate (scale) from boiler tubes by causing it to dissolve; in
some cases, it flakes away.

+ Stops the deposition of gypsum and brings it back to solution.
* Retards the corrosive action of iron sulphide and iron oxide.
« Stops deposition of free sulphur and in most cases brings it back to solution.

. Elim:nates or greatly retards the corrosive action of hydrogen sulphide upon metal, specifically
steel.

« Stops the deposition of salt, and in all cases brings it back into solution.

+ Inhibits the formation of some algae.

« Works effectively in either hot or cold water supplies.

+ Wil reduce maintenance, increase working efficiency and stop scale build-up in:

processing equipment boilers cooling towers
evaporative air conditioners heat exchangers evaporators
hot water systems general pipe work and hot water ring mains



DESCRIPTIVE MOLECULAR INFORMATION:

Water is solvent to a large variety of crystalline minerals. The presence of these minerals in water
necessitates some type of chemical treatment in order to avoid scaling problems which usually occur

in boilers, cooling towers, heat exchangers, evaporators, elc.

The figures shown represent caldum

carbonate particles (magnified 12,000 times) in the various stages of treatment by TURBU-FLOW,

FIGURE 1 shows that the crystalline structure of
scale is sharp and protruding and due to this
condition, accretion and deposition results.

Scale particles have a tendency to mesh
together due to this sharp protruding crystalline
structure. As shown in the figure, the crystalline
structures mesh together to such a degree that
they can cause a massive deposit of precipitant.
Most scale problems, which industrially or
commercially cause insulation problems within
shell and tube equipment, are a direct result of
this type of behaviour. Obviously, operational
efficiency is greatly reduced when this scale
build-up occurs.

One of the principles by which the TURBU-
FLOW operates is a surface electro-chemical
reaction between the crystalline particles which
exist in the water and the special alloy elements
in the core of the TURBU-FLOW.

FIGURE 2

FIGURE 1

FIGURE 2 shows the beginning of a dramatic
change in the structure of the mineral particles
from being sharp and protruding to smooth and
rounded, which lessens the meshing effect. The
design of the core of the TURBU-FLOW causes
violent turbulence to occur in the water flow. This
turbulence provides a more pronounced
exposure and contact of the crystalline particles
with the alloy elements in the core, The sharp
crystalline structures, after passing over the first
element, start to be broken down into a series
of thread-like colloids. When the water swirls
back together after passing over all surfaces of
the TURBU-FLOW, the thread-like colloids are
dispersed into fine, less massive individual
colloidal particles, which repel each other
(electrostatically) and do not adhere to the
piping. See FIGURE 3.



Several key occurrences have taken place which
bring about this colloidal formation:

1. The core obviously provides an immediate
galvanic site upon which the mineral ions can
deposit.

2. The particles are attracted and repelled
possibly several hundred times before
finally clearing the core.

3. Not all scale particles will physically come into
contact with the core: however since electrons
are being captured from the water into the
core and dispersed from the core back into
the water, there is a pronounced cathode-
anode reaction occurring.

4. Nuclei are introduced into the system as a
result of this cathode-anode reaction, and
provide a more attractive site around which
the scale particles can attract, as opposed to
continually precipitating onto the walls of the
piping and/or equipment.

FIGURE 4

FIGURE 3

On any system where evaporation or steam
generation is occurring, concentration of solids
has to be effectively dealt with. Therefore, it is
possible that a super-saturated state of colloidal
particles could exist if not blown-down, or bled
off properly. The photo in FIGURE 4 indicates
the physical appearance of such colloidal
particles which settled out of super-saturated
state into a form of soft sludge, which can easily
be washed out of the system by normal water
pressure. The strongest chemical available on
the market today can handle only approximately
1200 parts per million of total hardness for any
given system. By contrast the TURBU-FLOW
will handle up to, but not exceeding 3500 parts
per million of total hardness before becoming
overloaded.
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