NMR PIPETECTOR Installation Report, in UK

Anti-Corrosion Application, Hilton Hotel in Portsmouth, UK

(Central Heating System)
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< Installation Purpose and Result>

The Hilton Hotel in Portsmouth is situated on the South Coast of England and belongs to one
of the most prestigious hotel chains in the world having 120 bedrooms and was built in 1981.
The hotel pipe work is also 25 years old, and the hotel had a major problem with the central
heating pipes that were becoming partially blocked by corrosion build up which was affecting
the efficiency of the heating system, which required flushing out to enable maintenance work
to be undertaken, however, the maintenance manager was very concerned that flushing out
process could cause major problems with the pipes leaking as a result of various chemicals
being used.

For the protection of the central heating pipe work from corrosion, one NMR unit of 6 inch
(PT-150DS) was installed onto 145mm outer diameter header pipe of the central heating iron
pipe work. 21 weeks after the installation of NMR Pipetector onto the central heating pipe
work, the Fe content in water considerably decreased from 37.55mg/I (before the installation
of NMR Pipetector) to 0.292mag/l, and the color of water drastically decreased from 150 mg/I
Pt/Co (before the installation) to 4 mg/l Pt/Co. 22 weeks after the installation, the Fe content
decreased to 0.276mg/l and the color decreased to 0.7 mg/l Pt/Co.

The decrease of Fe content and discoloration means that the existing corrosion is now being

changed into magnetite (Fe;O,4) which is not dissolved into the water and new forming of
corrosion (FeO(OH)) inside of the pipe work was terminated, and protects the inside of the

pipe from corrosion.

A moderate number of free bacterial cells, and flagellated protozoa as well as ciliated
protozoa found in the sample taken just after the installation, were all killed and did not found
their presence in the sample water taken 33 days after the installation of NMR Pipetector
because of the reduction of corrosion to magnetite and no new forming of corrosion which
supports the biological organisms to live.
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< Installation Summary>

Name of Building :Address

Hilton Portsmouth Hotel
Eastern Road Farlington, Portsmouth PO6 1UN, United Kingdom

Building Summary

One of the prestigious hotels in the world.
The hotel was built in 1981 and has 120 rooms.

Installation Place

Header pipe of central heating system pipe work.

Installation Day

December 9" in 2005

Number of installed
NMR PIPETECTOR

6 inch header pipe of central heating pipe work (Iron pipe)
PT-150DSx1unit

<Fe content in_central heating water (mg/l)>

Fe Content Color Date
37.55 mgl/l 150 mg/l Pt/Co Before Installation, December 5, 2005
Installation Day, Dec. 9, 2005

0.292 mgl/l 4 mg/l Pt/Co 21 Weeks After Installation, May 2, 2006

0.276 mgl/l 0.7 mg/l Pt/Co 22 Weeks After Installation, May 9, 2006
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Before Installation
(Fe content)
(Color)
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Sample 2 Laboratory Number : 186987
of 3  Report Number BR /315688/2005 Issue 1
Sample Source : Cambridge Water Company
Sample Point Description : Cambridgeshire Water Company
Sample Description * Hilten Hotel C/H
Sample Dale: 05 December 2005 Sample Received : 05 Decamber 2005 Analysis Complete . 13 Dacember 2005

37550 SBC44

Iron, Tolal as Fe

Biological Examination Analyst Comment

Colour | >150.0
Analyst Comment for 188887 :  see report for biaFog'lnaJ analysis - JCP '
" NGt UKAS accreonsd. B = Analyzad at STL Bridgand, € = Analysed at STL Coveniry, R = Analysed &t STL Auncom, L = Analysed st STL Miglands, 5 ® Sub-coniractad

L]

mg/l PUCoJ_ 20 SBE17/SBE5S |

Accreditation Codas :

For Microbinlogieal etenminands 0 or ND = Not Datsctad. DET = Dateciag, For Laginnalia ND=No! déledted in valuma of sampte fllarad 15 = Insufficient sample

Savern Trent Laboratories Ltd
2 Technology Drive, Bridgend Sciance Park, Bridgend, Mid Glamorgan CF31 3NA Tel 016 5664 7557 Fax 018 5664 6525
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21 Weeks After Installation
(Fe content)
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Laboratory Number 378183
BR /343007/2006

Sample 2

of ] Issue 1

Report Number

Sample Source Cambridge Water Company
Sample Polnt Description : Camb idg & Waler Cq

HILTON HOTEL PORTSMOUTH CENTRAL HEATING SYSTEM
03 May 2006

Sample Description

Sample Received Analysis Complete :

Sample Date 03 May 2006 05 May 2006

| Iron, Total as F SBC44

| Iron, Torml as Fe

22 Weeks After Installation
(Fe content)

Certificate of ﬁna!ysis

Sample 9
of 3

Sample Source

Labaratary Number 386983

Report Number

SEVERN
1

I'RFE

STL

EAVIRUNMBNTAL LEADK

B /344300/2006 Issue 1

Cambridge Water Company

Sample Point Descripion - Cambridgeshire Water Company

Sample Descrption

Sample Date

00 May 2006

HILTON, DOMESTIC WATER CENTAML HEATIN G. poﬂ‘:’.\nﬂ\ﬂﬂ .

Sample Recelved : 09 May 2008 Analysis Complele : 12 May 2006

Attradislian Codet < © - Hot UKAS dceradilad, B = Adslyesd al STL Briagand, G = Anayied Al STL Goventry, 1l = Aaiysed st STL Runcam, L - Analysed ai STL MIMAsoE 5 - Sup-conmesisa
Anttedunon Cooes |t w Mot UMAS sccrodived, Bl = Ansipesd at STL Briogena, C = Anniyesa st BT Cowentry, A« dnalysed at ETL RAyncoen, L= Aaipred a0 STL Midiasds. § - Sub-sonaetbd

Far Micrablolnglond detaeninands 0 or NO = Mot Datested, DET = Beiasted, For Loglansia NO-Hat dotacied in volume ol sampls bitsrod VB = Ineuisiam nample
Fot Wizsobioiogicad dets manands § or MO » Not Dotpetoa. DET » Detocind, Far Lagicowia ND-Hol datactnd in vomume of & Vs Gl sarmpls

[(92208002)5-ryinowsuod UoyIH|

Sevaern Trent Laboratories Lid
2 Technology Drive, Bridgend Science Park, Bridgend, Mid Glamorgan CF31 3NA Tel 016 S864 7557 Fax 018 5884 8525
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21 Weeks after Installation
(Color)

Certff?cafe_of Analysis SEVERN

ENVIROKMENTAL LEADRERHIP

Sample 3 Laboratory Number : 378186
| of 3 Aapon Number BR /343007/2006 Issue 1
Sampie Source Cambridge Water Company
Sample Point Description ; Cambri dgeshire Watar C ¥
Sample Desariplion : HILTON HOTEL PORTSMOUTH CENTRAL HEATING SYSTEM
| Sample Date 03 May 2006 Sample Aeceived 03 May 2008 Analysis Complete - 05 May 2008

Colour ) : 0 | mg PuCo

Acgrpciialion Codes +* « Not UKAS arerddited B = Analyesa nt STL Bridgand, € = Andryasa &l STL Covardry, A = Andlyssd = ETL Runtorn, L = Anslyrod ot STL Midasde, § « Sub-contected

For Microoessgical detwrminanas 0 o MO « Mot Detected, DET = Drdaciad, For Legionalin MO=MNol detectsd in volums ! aample Sibeed G = Ingumiaient dampia
Signed : @ Name : T, Down Date: 08 May 2006
Title :  Production Manager

Severn Trant Laboratories Lid
2 Technology Drive, Briggena Sciance Park, Briggend, Mid Glamorgan CF31 3MA Tel 016 5854 7557 Fax 018 5684 8525

22 Weeks After Installation
(Color)

Certificate of ;na_!ysls SEVERN

FTRENT

ENVIRONMENTAL LEADERBMIF

Sample 2 lLaboratory Numbor kLT

| of 3 Report Number . BR/344300/2008 lssue 1 ‘

Sample Source Cambridge Water Company
Sampte Point Description - Cambridgeshire Water Company
Sample Description : HILTON BOILER WATER « (DAT4MOAT™

Sample Date 08 May 2006 Sample Recelved : 09 May 2006 Analysis Complete 12 May 2008
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For Micicaeslogicn: dybesrinands 0 of KO » Nat Diiocted, DET = Dosacied, For Lagioriia ND=Hot 0etectea In vohama of same!s fiterad R = Ingusian nanye
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2 Tachnalagy Drive, Bridgend Seianca Park, Bridgend, Mid Glarmorgan CF31 3NA Tel 016 5664 7557 Fax 016 5664 6525



