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E Monitoring for Longevity =
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Water monitoring should not be considered
simply as a retrofit once a system has gone
awry, but properly included as part of the
initial design. © Tim Dwyer, 2018.
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www.cibsejournal.com October 2018 21 ”SK‘ PD»—/
CIBSE

(c) 2013 Resus nv 18/01/2023




L= Learning Objective ==
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« This CPD module explains why, despite sound
standards and guidelines many heating and
cooling systems still suffer the often disastrous
and costly effects of corrosion.

* The course explains what causes corrosion In
closed systems and how it can be avoided.

* |t goes on to show that continuous monitoring of
system corrosion rates and other key factors can
prevent the high costs associated with corrosion
damage.

(c) 2013 R 18/01/2023
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 Why do heating and cooling systems corrode
* The cost of corrosion
 What is corrosion and what causes it
* The role of oxygen and how it enters the system
* Methods for monitoring
* Why monitor for corrosion and pressure”
 Summary

* (Real life examples how monitoring can save
systems)

18/01/2023
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Why do heating systems corrode? ————
Bl ' I3y

« Sealed systems are designed to prevent corrosion

* |In addition most systems in the UK are treated with corrosion
inhibitors.

 There are many UK standards and guidelines all aimed at
minimising corrosion.

— BSRIA ,BG29/2020/2021 6" Edition April* (2021 Jan),
BG50/2013 with new version in 2020 & 2021.

— BS 8552:2012 Sampling CoP, BS2486:1997,
BS7593:2019*

— |COM Commercial Htg Systems Guide

— CIBSE AM14:2010, Commissioning Code W, Guide B & M
— Other European Standards are relevant i.e. VDI2035

— CIBSE Heat Networks: Code of Practice for the UK (CP1

— CIBSE Heat Pump Installation for Large Non Domestic e
P:+4ing_ AM17_2022* e
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m Ensuring Heat Network performance HASL
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 Greaves? illustrated that 15% of the 185 UK heat
networks studied had suffered failures as a result of

Issues around water quality. = P
. Potentially 2573 Systems at risk now! BCPD™

CIBSE Module 157: Ensuring heat network water quality for effective brazed plate heat exchangers 2020 January

(c) 2013 Resus nv 18/01/2023
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H The real problem often remains
H invisible from the outside untll itis far

too late

Vid g
rd r 3
W, 4
4
I

/

i
-'wgf_'_lél




HASL

SPECIALIST H&V DISTRIBUTORS

o+ risycor

If systems are so well protected from corrosion, why has A o -
a whole industry developed around Power flushing and L L
system cleaning? : =

'll-,-
&

o ]

41 600000 hits on Google Search for the term Power flushing




m Sales and variety of filters / magnetic dirt
Bl separators have exploded.
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m Which of the following may be HASL
H ContribUting to corrosion prOblemS? SSSSSSSSSSSSSSSSSSSSSSSSS

o+ risycor

« System design?

* Choice of materials?

* Modern high efficiency components?

» Cost cutting?

* Poor training?

* Poor maintenance?

 Incorrect / Poor chemical treatment regime?
* Implication of Mixed Metals?

All of these can lead to corrosion problems

(c) 2013 Resus nv 18/01/2023




H There are many types of corrosion ———
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+ Uniform Corrosion ¢

» Galvanic Corrosion

* Crevice Corrosion

 Pitting Corrosion

* Under Deposit Corrosion

* Microbiological Induced Corrosion (MIC)
* Intergranular Corrosion

* Erosion Corrosion

» Stress Corrosion

(c) 2013 Resus nv 18/01/2023
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ﬁ What is corrosion? e —
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Oxygen

Without one of these components (uniform) corrosion cannot take place

(c) 2013 Resus nv 18/01/2023




Corrosion is an electro-chemical HASL
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* |ron Oxide (red rust) FE? O?
« Magnetite (black sludge) FE3 O*

« Corrosion is not just limited to steel. It also
effects, aluminium, stainless steel, brass and
copper i.e. electropotential of metal and pH

In nearly all cases of excessive corrosion high levels of oxygen are to blame.

18/01/2023
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— Eliminating one component HASL
B (eliminates corrosion) o risycor

* Do not use water.

. Caution: Do not use st/steel or
E.g. Thermal oil

other metals e.g. plastics
thinking issue is resolved!

Oxygen

* Eliminate oxygen from the
system and keep it out

(c) 2013 Resus nv 18/01/2023
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E Implication of Mixed Metals =,
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The ideal pH for passivity of metals in heating systems

The formation of layers on metals and their stability is called passivation of metals. The metal
iteself becomes passive to comosion. Below are the ranges for different metals.

Stainless Steel

Aluminium
Copper
o..
lron
o
()

- Comosion
& pH—range
[-, | Passivity According to VDI 2035
aéi&.’ﬂ

www heating-waler.co.uk

(c) 2013 Resus nv 18/01/2023




H Eliminating oxygen is key HASL
H - Initial fill o risycor

* Oxygen is held in solution in the water. How much can be dissolved
depends on temperature and pressure. (Henry’s Law)

Oxygene Solubility in Fresh Water

Salinity ~ 0
60 :
Drinking 50
water -

. o 40 -
contains E 3
. = 4 @
approximately 5 30 . | | | -2 S
= —-1 —_—
10mg/l of 02. 5 \ g

E 20

] ] 1 I
0 5 10 15 20 25 30 35 40 45 50
Temperature (deg C)

(c) 2013 Resus nv 18/01/2023




e HASL
- Initial fill cont. —
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* Repeated draining and filling during pre-
commission cleaning and commissioning adds

more oxygen = more corrosion.

Danger! After pressure testing and / or cleaning a system must never be left empty !

(c) 2013 Resus nv 18/01/2023




O, is consumed shortly after filling HASL
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In an untreated system. = risycor

Bubble problems .
s

40 m= w2 enrichment
o 4 to max. value after
35 o il filing process,
20 P measured acc. to |1]
= | = N2 enrichment
= 25 B __...---""""# to saturation value
= F = | after filing process
= - -_______..-- 8
@ 90 = / at 10°C, 0.5 bar,
= L5 -""_________,.. HENRY »i page 6
= L] == == N2 [imit value
B leeeetoce.] ®el e 0@ b Cof o [ "0 s Toflee) for the prevention
T 10 of bubbles
2E A at 70°C, 0.5 bar
50 DT Oz2 reduction
QO .
S A TR 0 I I I I I I I I I 1 I I due to e

T after filing process

Oz limit value

Start-up time with filling and circulation fC:(F the pr_evention
in the cold state (10 °C) | h of corrosion

(c) 2013 Resus nv 18/01/2023




How much Magnetiteis HASL
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Reason for oxygen ingress Magnetite Magnetite
Once anually

1 Restair 10% 91g

2 First fill 36¢g

3. Topping up

4 Negative pressure 3658 g ,

5.1 Plastic pipe EVOH 500 m | SR

PUBLICATIE 13

5.3 Diffusion Butyl rubber hoses
braided (50m)

6.1 Diffusion expansion vessel 375¢g

VOORKOMEN VAN
CORROSIE EN VERVUILING

Source: NLISSO 13*

(c) 2013 Resus nv 18/01/2023




L™ How does O, enter the system? HASI'
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« Poor pressure control accounts for 90% of all corrosion
problems Lack of understanding of EN12828.
— Expansion Vessel too small
— Pre-charge pressure too high
— Pre-charge pressure too low
— Loss of pre-charge pressure and lack of maintenance.
— Incorrect Pump position (neutral point)
— Defective bag or membrane (pump or compressor pressurisation®)

e Leaks

— Automatic topping up with fresh water.

— Compensation for water loss through Safety Valve. Usually due to
incorrect pressure control!

 Diffusion
— Rubber fan coil hoses (EPDM is highly permeable)
— Non-barrier plastic pipes. Is the barrier 100% barrier?

(c) 2013 Resus nv 18/01/2023




W Position Matters
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make-up / refill to the system.

connections should be on the side
of the main pipe. NOT top or

O risycor
RISYCOR Corrosion Monitor
iti dt it t
post u?ne o mon .or Sny em 2 x 20mm branch connecticns at SpiroTRAP Dirt
corrosion rate at pomt of water least 500mm apart. 20mm branch Separalor VAGNET

- \ bottom. ‘—
é | I
¥
Shynt Pump, return to 5 2
Boiler/Chiller. i 1 ¢ Expansion plpe size =
L]
X -
k|
—R- | AAV
% $ Expansion
‘ l Vessels
Mains * x
Water —{K—phpt e~y
Supply ! *
: Temporary Anti Gravity Loop
1 Flexible
+ removable fill
connection *Required when using combined Vacuum Degasser

& Pressurisation Unit

(c) 2013 Resus nv
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ﬁSlze Matters

SpiroPress Expansion Selection and Vessel Sizing

(c) 2013 Resus nv

Customer- L 1S ARUP ] System typs Heating System
Project: L UNKNOWN 1 Max Operating Temperature 80 <
Rotosnce: Tanpeatrs ateescts 20 K
Max. retumn Temperature T°C
Medium ‘water
oate
Minimum Safetey Valve Set Prassurs 5 bar
Revision Upper working Prassure 3 L
_ Static Head above Vessel (Pst) 2 m
Sywiem Vohima 1200 e pressure at highest point 0s bar
Systarn w4 Reatrg 120 o
Operating Tervpurabive 80 "c Expansion pips design load 120 o
Satety Ve Sot Fremwae SEE MIN ACROSS Dar System Opaerating Load 120 W
Uspm wor g P omate % o Design Rating - kW 10
o Hawd 12 meter
[—p— WATER %
Pee Se Main 50 mm
an i) isec Degassing squipment Superior 5400
acc (BS) EN12828
SpiroPress Control
Upper working Pressure 3 par 4
Lowsr working Pressurs 1.7 bar
Gas charge pressure 1.7 bar —
System Volums 1200 Btre
s [}
Ve physical expanalon volums 35 ntre
Watsr reserve volume © itre [stmts
Total expansion volume 43 e NAMEL [
"Mﬁuwx.. Pav
Actual Vesssl acceptance 033 : ® o
Calculated Vesssl Volume 1% e 299, -
18
Selectsd Vessel type s iuiion
m‘
Calcutated Vesssl typs i trvaue
s ICELREF] —— neti
Selectsd Vesss! type EVO1S0FPO0E ! ) [ '“‘"lf‘“’“

SpiroPress Expansion Selection and Vessel Sizing

Customer: | IS ARUP | Systsm type Heating System
Project: Max Opsrating Temperature & ©
Rotarsnce: Tompecatusamuental 20 K
Max. return Temperature <70°C
Medium water
Date:
‘Minimum Safetey Valve Set Pressure as bar
Revision | | Upper working Pressure 3 bar
Fopn _ Static Head above Vessel (Pst) 12 m
Systam Volsma 1200 |utre pressurs at highest point 0s bar
Systun £ Ralry g_o W
Oprating Terguratire 80 'c Expansion pips dssign load 120 kW
Satety Ve Sef Presmae SEE MIN ACROSS Dar System Operating Load 120 W
Uper workng P enseice 3 Jox Design Rating - VkW 10
Stac Head 12 meder
Wetmr [ gyt WATER %
Pigw Sie Man 50 'mm
tow en 143 vsec Degassing equipment Superior $400
calculation acc (BS) EN12828
SpiroPress Control
Upper working Pressure 3 par P
Lowsr working Pressure 1.7 bar
Gas chargs pressure 1.7 bar iss
System Volume 1200 Wtre
35 )
Ve physical expansion volume 35 ntre
Water reserve volume € iitre Istruts
Total expansion volume 43 Nt WAMEL v
Y“‘ﬂllmlﬁ. -
Actual Vessel acceptance 033 ’ ® )
Calculated Vessel Volume 130 itre Pr—
5 .
Selected Vessel type m‘w‘—w‘w
Calcutated vessel typs F
£ (CELLREF) S
Selectsd Vessel type EVO250F 3
Number of vesasis 1 (vv‘ll.ﬂ
Seect 1 ahenever poszibie 178 csussR— 1 Minimum
Sslectsd vesssl volums 250 wre » ==
Expansion pipe dlamster DN F-]
barg

18/01/2023
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L Permeation Matters on EV S
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* Loss of Pre-Charge & lack of maintenance

AutoSave (@ off) [IL_S“ SEFA bladder report - Compatibility... - Saved ~ ,O Search Gordon Pringle 'GP

File Home Insert Draw Design Layout References Mailings Review  View Help  Acrobat 12 Share 1 Comments

-

Permeation Rate: xxxx found their butyl material has a permeation rate of 0.2% per 14 days, and their
EPDM material has a permeation rate of 1% per 14 day period. See below charts for annual air loss rates
due to permeation.

SEFA - Butyl Bladder Permeation SEFA - EPDM Bladder Permeation

[ —2 Bar
: \ —3Bar
| \ e 4 Bar

—5Bar

—2 Bar
— 3 Bar

4 Bar

=5 Bar

B ——6Bar —6Bar

——7 Bar

Tank Precharge (Bar)
=N W e YN 0w

e 7 Bar

Tank Precharge (Bar)
O B N W B UV O N Y

——8Bar ~— 8 Bar

0 Initial 1 year 2 years 3years 4 years Syears
Initial Precharge 1year 2years 3years 4 years Syears Precharge

Conclusion: These figures are relevant as they show the air loss rates of the Italian and Turkey bladder
tanks and present further evidence that bladder tanks are leaking air at high rates through permeation
alone. When coupled with air loss at the flange, the total precharge air loss is much higher and thus
requires the customer to check and maintain the air precharge at regular intervals.

(c) 2013 Resus nv 18/01/2023
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* Traditional
— Water sample testing
— Corrosion Coupons
— Removeable pipe sections

1018 Carbon Steel TING

(c) 2013 Resus nv 18/01/2023




n n ] 1ASL
Ill Methods of corrosion monitoring =
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* Advanced
— Linear Polarisation Resistance (LPR method)
— Sensors (PH, conductivity,O? ,etc.)
— Corrosion Monitor (Electronic coupon method

| J
¥
pH Sensor Conductivity Sensor Corrosion Monitor LPR Sensor

(c) 2013 Resus nv 18/01/2023




Continuous monitoring & recording with
the ‘Electronic coupon’ method

 Direct corrosion measurement through loss of I'IASI_
material mass. Not water chemistry
« Continuous measurement and recording -O+ risycor

» Recording corrosion rate in microns (um/year)
» Lifetime analysis of corrosion activity is possible

* Instant VFC warning when corrosion rates rise to
damaging levels

« Temperature recording and can validate TMon &
improved seasonal Cx.

» Graphic output to assist with cause finding
* Optional Pressure Monitoring via PCXI
soft launched in Oct2020.

Ny

(c) 2013 Resus nv 18/01/2023
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L Why monitor system corrosion? =
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« Although the corrosion process is fast it takes time before the damage
becomes disruptive

* An early warning that the corrosion rate in the system has increased allows
timely preventative intervention

« Water sampling is not very reliable and will not always reveal that there is a
problem. For cost saving reasons it is often done too infrequently or not at
all.

« Corrosion coupons are a sound method but only indicate a corrosion rate
over a longer period of time (3 months) and do not give a VFC warning.

 The LPR (Linear Polarisation Resistance) is accurate but expensive

« Sensors that detect water quality can be useful but need expert
interpretation, maintenance and recalibration.

 The newest method is the electronic coupon method. It combines the
accuracy of coupons with the ease of reading and recording of a permanent
SEensor.

« BG29/2020, BG50/2021 Guidance and now CIBSE CP1 (2020) advises as
best practice.

To be able to act in time it is essential to have some form of early warning or alarm system

(c) 2013 Resus nv 18/01/2023
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W = Recording corrosion history

Detailed logging of every change in corrosion rate(s) and temperature since
commissioning

I Resus Dashboard Technical = X

Logger not connected Sensor LED:- O Select language: EN v\

m r e s l I S Logger ID: NfA corrosionLED O
u probelD N/A relayAlarm N/A

Resus Dashboard > Analyse measurements

Home
User Data Connect the logger to download data from sensor
I ~ Installation name: ZDD'":EEHE
MEAEHREMENES | Save image of graph H | Location:
Analyse measurements —
Get live data O Poweron A Otherfaults > Alarm ignored
—— CX_I161800005_p164800010_20180110 D =--- Indicative —— CX_|160600006_p160700109_20180110 A
R AN —— CX_I161800002_p170600020_20190110 C Corrosion
PC software
SRS Corrosion rate
View sensor info 350 f U u ¥ L
Contact 300 1
Uninstall Resus Dashboard 250 i
2 200 -
£
=150
100 4
50 /\/\/\'\
o | ; |A r;\\ ; e
2-apr 28-apr 24-mei 19-jun 15-jul 10-aug 5-sep
Temperature
70
60 1
50 & | | | ]
. L R L) | , I
40 1 PRI IR B T f ‘ . | [ Al A
o . .r.' ﬁ’l leh!i\!“ T S \L ‘Il il J 1 l_ '\F II. B AR Li‘ L. T I.“' ‘!|’ | ‘l."_“_,l ““j."‘r,‘. Il .“ ‘MIJ f.‘.“d I'\’l ‘.l “
30 I i bl ’ i ]
20 L t ; t : t +
2-apr 28-apr 24-mei 19-un 15-jul 10-aug 5-sep

View measurements from file Hide measurements from file

18/01/2023
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Field Experience
B P

 Some examples how monitoring can detect
problems that could have led to severe corrosion
damage and also maintain system efficiency.

— Expansion vessel bladder ruptured (DE)

— District Heating Gateshead ( UK)

— Resi biomass system without inhibitors (DE)
— Perth Crematorium Refurbishment (UK)

— Newbyres Care Home in East Lothian (UK)
— Kells & Carlow School SC5 (NI)

— Harvesters Way DH Edinburgh (UK)

— Waterfront DH Edinburgh (UK)

(c) 2013 Resus nv 18/01/2023




H Example 3- Apartment building with |'|AS|.

H biomass boiler = == 00 0@ wemssommes
-1 I'ISYCOI'

* 1969 4 apartment building
energy efficient refurbishment
2016/2017

 31kw Biomass boiler
« 2.5 km UFH pipe, 1300 Ltrs

* Materials:
— Pipe -Copper, barrier plastic

— Boiler heat exchanger, towel rads
and 1000l buffer vessel - steel

— Heat stations with copper plate
heat exchanger, brass fittings

(c) 2013 Resus nv 18/01/2023
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Apartment buildin
Ben® Y

* A RIsycor corrosion monitor
was fitted in the buffer
vessel before first fill

« System filled with softened
water.(1500 I)

« No chemical inhibitors were
added

 Deaerator and dirt
separator fitted

« 200 | ‘Oversized’ expansion
vessel fitted

(c) 2013 Resus nv 18/01/2023




R Starbucks coffee sh...

= , |
1 Details Risy-monitor

Rob's Place CXI

@ NewTab

HOVAL Biolyt Biomass heating system

W Output CXI Analysis

Resus Cloud Dashb...

rterval Temperaure

: System volume 1400 |

HASL
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CBU Xl System Status Water make up (I) Water mak:
AYCR (pm/y)
2016 19.57 Observe |1 Month , New System commissioned 5/12/2016
2017 13.8 0.64 Healthy Expansion vessel check 100l 100 7%
2018 7.45 0.1 Healthy 5 0%
2019 9.32 0.73 Healthy System water demineralised in side stream (mixed bed) Exp. Vessel check 100 | 110 8%
2020 12.3 2.43 Healthy Immersion heater installation. Partial drain down and refill with demin water 427 1 25 S/cm 440 31%
2021 11.2 1 Healthy Solar thermal panels installed with partial loss of water. Refill with 280 L demineralised water 280 20%
2022 2.72 Healthy Readings taken 28.06.2022 0%
2023 0%
Total
System Life 1.37 Healthy Total % of water make up 935 67%




L= Current situation after 5 years

* Very low levels of corrosion < 2 micron/year
« Low conductivity 40 micro Siemens

« Stable PH 8.6 - 10
. Water condition values are in line with VDI 2035

1 w7 F
\ 2 - e g R
.-l' i X g ',i
1 S :
Rl -
. =
]
)
|
|
l ' 4
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PERTH &
KINROSS
COUNCIL
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ﬁ Example 4 Crematorium

\/ &

PERTH &
KINROSS

80/60C F&R Htg & DHWS
400kW refurb Oct 2017

Expansion Vessel Line
PH1 2PE

(c) 2013 Resus nv 18/01/2023



11 Example 4 Crematorium

PERTH &
H Gordon Pringle
| r eS l I S 10 Grange Road
u Houstoun Industrial Estate

KINROSS
COUNCIL

LVINGSTON EH54 5DE
Perth Crematonum West Lothian

LPHW Main Shunt Return Pipework 01506 438083
gpringle@nasl.co.uk

m— X2_|152400062_p152400104_20190805 === COI1OSION /\ omerraurs Report date’ 09/08/2019
O FPoweron > mlarm ignored = ndicative

Corrosion rate
20 .

T T T T T T T T T T T T T

14-Jun 23-Jun 2-Jul 11-Jul 20-Jul 25-Jul 7-Aug

Temperature

" " - 4 - 1 4 -
14-Jun 23-Jun 2-Jul 11-Jul 20-Jul 29-Jul 7-Aug

(c) 2013 Resus nv 18/01/2023




g Example 4 Crematorium cont..

15 resus

LTHW Expansion Vessel Line / Make Up
Perth Crematorium

QO Poweron < Alarm ignored
—— X2_|152400062_p152400104_20200204 /\ Otherfaults

=== |ndicative

= CoOrrosion

Gordon Pringle

10 Grange Road
Houstoun Industrial Estate
LIVINGSTON EH54 5DE
West Lothian

01506 438083
gpringle@hasl co.uk

Report date: 06/02/2020

Corrosion rate

60 I

pmiy

T L4 & ¥ T

27-May 6-Jul 15-Aug

24-Sep 3-Nov

13-Dec

22-Jan

80 T T

Temperature

60 -

°c
o
(=]
|
T

20 -

27-May 6-Jul 15-Aug

24-Sep 3-Nov

(c) 2013 Resus nv
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ﬁ Example 6 Kells & Carlow SC5

woodvale
80/60C F&R Htg & DHWS ===

400kW New Build ¢ 2019
119 Students & Staff
Ireland R93 XO0FX

(c) 2013 Resus nv 18/01/2023
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E Kells & Carlow SC5
woodvale

CONSTRUCTION COMPANY

(c) 2013 Resus nv 18/01/2023




I3 Fresus

Example 6 Kells & Carlow SC5

CONSTRUCTION COMPANY
Gordon Pringle
10 Grange Road
Houstoun Industrial Estate
LIVINGSTON EH54 5DE
West Lothian
01506 438083
gpringle@hasl.co.uk

O Poweron /A Otherfaults Report date: 06/03/2020
< Marmignored === Indicative
= |FE 1X2_|152400083_p152500049_2019531_10-18-10 === Corrosion
Corrosion rate
g v v T - - T . v T v v T - v T v v + T v
20 + ] 1
> 1
g | i\
<101 ! g
1
r [ A
o L L, 1 ,JLrJ\\ V. A i ;
+ + + ¥ ¢ t
27-Mar T-Apr 18-Apr 29-Apr 10-May 21-May 1-Jun
Temperature
80 T T T T T T
60 f 4
© 40+ . Gordon Pringle
L 10 Grange Road
20 F H r e S u S Houstoun Industrial Estate
r LIVINGSTON EH54 5DE
o X R , s X West Lothian
T T y N T 01506 438083
27-Mar 7-Apr 18-Apr 29-Apr 10-May 21-May gpringle@has! co.uk
=== Indicative. —— Cofrosion [\ Ctherfauts Report date: 06/03/2020
X Alarm ignored O Power on = IFE 2 CBU_|173900423_2019417_17-44-44 |
Corrosion rate
40
z
£
2 20
0 + + +
19-Mar 24-Mar 29-Mar 3Apr 8-Apr 13-Apr 18-Apr
Temperature
18
17
16
L4
15
UK 14
3 ' ; ' ' ‘ '
19-Mar 24-Mar 29-Mar 3-Apr 8-Apr 13-Apr 18-Apr

(c) 2013 Resus nv




E Example 7 Harvesters Way EH14

70/40C F&R Htg & DHWS e eenanconay
400kW Peak New Build ¢ 2016 T
183 Maisonettes, Flats & Town Houses &=

(c) 2013 Resus nv 18/01/2023



B Harvesters Way EH14 HASL
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the keenan consultancy

Steps
1. Download Resus PC Dashboard from www.resus.eu.
2. Install Resus PC Dashboard.
3. Open Resus PC Dashboard.
4. Disconnect power supply from the data logger and connect the minl-USB connector with a PC
using a USB/mini-USB data cable.
5. Data will be downloaded automatically, walt until it Is completed.
(When It's not started automatically click on ‘Analyse measurements’)
6. You can zoom In on the graphs to get a more detalled view.
7. You can add Installation name and Location of the monitor If wanted.
8. You can save the measurements on your PC, you do this by clicking on 'Save sensor
measurements to fle’. A .csv file will be created.
9. You can save the graph Image on your PC, you do this by clicking on 'Save Image of graph'.
A .png will be created.
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places 3%

speople
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1 1 - [
e = HASL
System Detalls A
m Tll;:bl — SPECIALIST H&V DISTRIBUTORS
Sample Point Location 0O risycor
Dosing Equipment
How is Chemical Dosed
Condition of Dosing Equipment
Biocide in Use - Type
On-Site Analysis (whers applicable)
Test Control Umit
Conducthvty pScrr® | Reference 121
= 3
pH >80<105 |59
Desohe) bon gl Fe <5 «1
Total Iron mg/l Fe <15
Malybdate 300 - 500 <25
Nitrke mg/I N 800 -1200 <25
Hardress mg| GO0, <5
Tannin 100 - 150
Ay mg CaC
(hioride mg Q <mains
Sulphate mg/l SO =mains
Biocide No
Micro Sample Taken|  Yes / No NO
% oC
0 0
10 -3
Glycol % Solution 20 -8 | Not Applicabie
30 -14
40 -22
50 -34
Comments
Sample was clear and particulate free.
System should be oS2d With 3 sutable scale/comosion Inhibior.




B Harvesters Way EH14 !y\_S_L

System Status

Period
Up To
11/10/2017 0.4
H 22/02/2019 1.46
ﬁ r e 30/05/2019 1.51
18/10/2019 0.63

13/11/2020 3.11
22/02/2021 2.19

(Average Yearly Corrosion Rate)
New Installation

2 Corrosion peaks up to 50 um/y due to expansion vessel maintenance

Hm/y

08/06/2021 4.47
29/09/2021 2.04
25/10/2022 3.08

2 minor Corrosion peaks up to 30 um/y due to maintenance

40 -

20 A

Total 2.3 Low corrosion rate over total system life span

T 1 & T

2018 2019 2020 2021 2022

°C

70

Temperature

60 ]
50 -
40 A

30

LN A L

T T T T T T T T T T T T T T T T T

20

2018 2019 2020 2021 2022
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E Example 8 Waterfront EHS 1HS
KC B

70/40C F&R Htg & DHWS  weomncains |

140kW Peak New Build ¢ 2018

136 Flats & Town Houses

Edinburgh EH5 places 3%

speople
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Waterfront EH5 1HS  HASL

o+ risycor

the keenan consultancy
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™ HASL
H WaterfrOnt EH5 1 HS

'KC. o+ risycor

the keenan consultancy

H Gordon Pringle
[ r e S ' I S 10 Grange Road
u Houstoun Industrial Estate

LIVINGSTON EH54 5DE

West Lothian
01506 438083
gpringle@hasl.co.uk
A Other faults O Power on X Alarm ignored Report date: 06/1 0'[2021
—— X2_1152400108_p152400130_2021929_14-55-10 === Corrosion === Indicative |
Corrosion rate
80 i
> 60 1 a
E E
=2 40 1
20 :'.
0 t . ‘ . + 1 v .
1an-2Nn10 ar| > Alarm ignored —— WATERFRONT OCT 22 DATA =—— Corrosion === Indicative Report date: 12/01/2023
: [\ Otherfaults ¢ Poweron
Period 29/12/19 X2 System Status 1 - _“Somoslansale
Up To AYCR (um/y) (Average Yea ot |
12/07/2020 5.04 3 minor corrg > |
20/12/2020] 155 NoAlarms |~ "1 A 1
| - ' -
12/02/2021| 3.92 1 minor corrq | MLAMMM{NM\AM : r]lh\‘\n_ 1L

23/07/2021 13.19 7 minor corrq___ ‘2® Jan-2021 san2022
29/09/2021 41.56 1 incident en

Total 1023 |  Healthy  [Low corrosio :Z

60

Temperature

50 +

(c) 2013 Resus nv i

30 4 + b
Jan-2020 Jan-2021 Jan-2022




Know vour systems AYCR?
B YOUlSY

What do standards and guidelines say?

As also explained in the Risycor Application Guideline, occasional spikes in corrosion rate (YCR)

are usually not a problem. As far as we know, very little research has been done on corrosion rates

in closed heating systems. This is possibly due to the fact that until now there has never been a
practical, economical and accurate measuring method. Based on the extensive experience gained with
thousands of Risycors in real installations, RESUS currently use:

Average Yearly Corrosion Rate (AYCR)
<7 um/yr 7 - 21 ym/yr

Risk of Corrosion Damage

Low Medium

Result in the long term

little chance of corrosion damage corrosion damage probable

(c) 2013 Resus nv 18/01/2028%7




Optimum Corrosion Monitoring

 Monitor close to cold feed

(topping up) i.e. Shunt return® [: :] [: :]

« Monitor circuits containing
plastic pipes or EPDM hoses N
which are not diffusion tight S

 Monitor circuits that reach to
the top of the system and / or
futhermost extremities i.e.
Index legs.

(c) 2013 Resus nv 18/01/2023




ECPLSZOZO Digitisation ~ HASL

risycor

g NBS Construction is under-digitised

Digitization index!

%

95 _ °

Information and
communications technology

45 | @
40

35 [} [ ]

30 . @ Advanced

manufacturing
2T Chemicals and
Utilities @ ph::rnnlgze;suatir::als
20 ® Retail trade - ® ® Oil and gas
[o]
" 15 | _p "lt ° @ ) .
Construction AN s Mining @ Basic goods
\D\ ° fishingry' manufacturing
. and hunting
5
Productivity growth 2005-'14 CAGR, %

ol L | 1 1 1 1 il | i | i i | J

-1.5 -1.0 0.0 1.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 4.5 5.0 B __@_theNBS
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=i - HASL
ﬁ loT — Smart Buildings

-+ risycor

« “Smart Buildings deliver a solid foundation to enhance a

building’s attractiveness, sustainability and efficiency”
Robert Thorogood Hurley Palmer Flatt

« “Smart technology will actually make FMs more valuable,

as they can provide strategic guidance on all this data”
Harry Badham MRICS, Axa Real Estate

* “The future of FM is more about predictability and less of
a helpdesk” pnil Ratcliffe, Drees & Sommer

RICS Modus FM in a post-pandemic world Author: Helen Parton 3 Sept 2020

(c) 2013 Resus nv 18/01/2023




e
mauezmgpum«n Asa pm&amo[hmmmhdmmmmmmm
team 1 eacly waming of conditions Lkely to promote mtemal cocrosion. This techaclogr allows

diagnostics 50 that site visits e minimised.

Sixth cdition: BG 29/2020 Trpical panmetess that can be measured and recorded 2t pre-set time intervals include:
The

been expanded ppics that were mot y inchuding;
& cleaning precautions for thin-walled carbon stedl pipes, * dissolved oxygen.
o clomdd cleaning (CRC * conductiy (25 1 Indieator of claaskr of IPUNITOL CONCINTITON)
* tempecanuze
H

op P
® pretseatment options described i German directive VI 20357,
* cormsion momtonng soluti

.
P
* water make-up volumes

-dm:mw---wwm 1f installed pios o the initial system ALl cormsion monitorng equpment ¢an be used by the installing
contractos and cleaning specialist to momtor the vasious flling and cleaning stages. The recorded zesults
Micrubiological limiss for wtal viable counts. (TVCs) ‘mm-mi 'W" cfu/ml in linc with can be wsed to demonstrate that the cleaning process was carsied our corzectly and the that water quality
recommendations for the asvoudance of buofilms m mul.! wwers (HSG 274 Part 17, Evidence has s properly muntained in the penod leading to practieal complenon.
shown that this overall TVC st can achseve an. tmq}ﬁi:hdo‘mmm! free-thowmng and
have © 100

‘heat nctworks and carbon systcms.
Fxample dessign dugrams showng fhushing and deanng prinisons have been updatad w nchade
m m r common feamees of modem vanable-Bow hearing nd chilld water systems. e s
* fow mtes
ml:r-lla:m)'n of the guidle has been revised 1 gmml-,- the imspection ..d“ﬂl . e
muwmmpmwu«mwmm syvtem materials, il water Mem

Despite many good standards and gwdellnes corrosion is still a problem. Not just PCS!

Modern system components are much more susceptible to corrosion sludge.
Therefore the problem will get worse not better.

Corrosion inhibitors are not a universal miracle cure in isolation.

By reducing O, levels it is possible to achieve very low levels of corrosion even without
inhibitors.

« Corrosion caused by the first fill is minimal and not detrimental. Frequent refill is to be
avoided.

« Correct pressure control/monitoring and minimising topping up is vital for enhanced
corrosion control. Vacuum degassing make up water can only be advantageous if
affordable.

* Monitoring corrosion should be mandatory to warn for sudden changes in the system.
BG29/2020 has recently introduced Real Time Monitoring & Data Retrieval as has CP1
2020 Heat Networks. We commend BSRIA for this adoption to provide transparency.
BG50/2013 Already had p76 6.6.4!

- Smart sensors such as the Risycor corrosion sensor sends alarms upon increased
corrosion and records the entire corrosion history of the system.

» Greater consideration should be given to Northern European Standards DE VDI 2035
& pending* 2021-03 VDI 6044, Austrian ONORM H5195-1, ISSO NL Publication 13
and the Swiss SWKI for Hot & Cold Water plus Cooling Circuits, BE WTCB.

 Heard of the Golden Thread! Why it Matters.... Transparency is required as Condition
based maintenance will improve TMon and Cx in delivering predictive maintenance.

(c) 2013 Resus nv 18/01/2023




Mo NBS Source Collaboration!:!.ﬁﬂ;

-+ risycor

% NBS Source X % New Care Homes x| + = ]} X

<« C & sourcethenbs.com * B B o :

NBS Source List your products Help » Q? Sign in

Categories Manufacturers Q

5 NBS Source

The construction product information you
need, when you need it

Search for products Browse by manufacturer

(c) 2013 Resus nv 18/01/2023




#RisyCord Come & Join Us HASL

o+ risycor

N

(c) 2013 Resus nv 18/01/2023 81




|.|'" Thank you “AS"

I+ risycor

Any Questions?

On behalf of HASL/RESUS we would like to thank you for attending this CIBSE HCSE
Accredited CPD’s.

Gordon Pringle gpringle@hasl.co.uk

Feel free to connect with me on Linkedm or follow me on Twitter g@jugtasticﬂ

Technical Due Diligence is coming more into focus!

BSRIAZp ECPD=

(c) 2013 Resus nv 18/01/2023




Get #Risycord — Where do they go?
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Risycord — Where do they go?
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H crgysh
ﬁ Interoperability -

« BMS Volt Free Contact on all units

 EXxcel .csv file availed via PC dashboard &
Risycom.

* Optional Cloud data (via router by others) which
can be mapped back to 3" Party software via
API.

* Our Interval Temperature on all units will
demonstrate good hydraulic control and energy
efficiency of the circuit. Likewise short circuiting
will present as an error code.
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