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TIPCHECK: an innovative European energy audit standard for industrial installations

What is the EiiF?

. A Foundation established in 2009 and headquartered in
Switzerland.
. As a neutral and non-profit institution, it promotes insulation as a

top-of-mind method of enhancing sustainability and profitability.

. Its programme raises awareness of the growing, much needed
benefits of insulation and is open for new members.

Article 2 Purpose of the Foundation

The Foundation engages itself throughout Europe, exclusively and irrevocably, on a non-
profit basis for the deployment of sustainable insulation systems in industrial plants and in
the industrial environment with the aim of saving energy, reducing CO2 emissions and
realizing the best possible noise and fire control systems.
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TIPCHECK: an innovative European energy audit standard for industrial installations

(facts & figures)
EU-Study Communication
Best practise examples Education
Coordination & networking

Programme
TIPCHECK engineers
TIPCHECK audits
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TIPCHECK: an innovative European energy audit standard for industrial installations TIPCHECK"™

TIPCHECK Savings Potential

1. Is the insulation of the facility inspected on a | About 10% of the
: : : equipment in EU industrial
regular basis e.g. for ice build-up, surface  plants is covered with
temperatures above 50 °C? . damaged insulation or
\ 4+ none at all.
2. Are all pipes, vessels, valves and flanges " Insulating bare
insulated? ~ surfaces can
) reduce heat loss
by up to 95%.
3. Is it considered in owner's financial plannings
that investments in industrial insulation are Sz T
. . insulation will reduce
usually paid back in less than one year? your life-cycle costs

significantly.

European Industrial Insulation Foundation 4 4
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The name TIPCHECK stands for Technical Insulation Performance and

Check

It’s a:

« Standardized energy auditing tool to
evaluate industrial insulation systems
(standardized TIPCHECK audits)
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TIPCHECK: an innovative European energy audit standard for industrial installations

The TIPCHECK Tool

« TIPCHECK thermal energy audits evaluate industrial insulation systems of
existing facilities, planned projects or retrofits with the aim to improve the
energy efficiency of industrial processes.

* Quantify the amount of energy and actual euros a facility is losing in its
current configuration

» Demonstrate how more efficient insulation could:
v’ Save energy
v’ Save money

v" Contribute to a cleaner environment through reduced CO, emissions

In addition, TIPCHECK thermal energy audits can help to identify:
v" Process efficiency improvements

v Safety risks to personnel

European Industrial Insulation Foundation 7
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TIPCHECK: an innovative European energy audit standard for industrial installations

Requirements for TIPCHECK engineers

TIPCHECK engineer-candidates must have the following qualifications :

1. For employees of an EiiF member company with a quality
management system in place;

a)
b)

Holder of a degree in engineering (or similar);

Different criteria for _?_/ears of experience according to the certification level:
TIPCHECK assistant, TIPCHECK engineer or Senior TIPCHECK engineers

Ability to calculate and design industrial insulation systems;
Participation in a TIPCHECK course plus examination;
Participation in a refresher course every three years.

2. For end users, energy auditors, Escos, etc. (to be developed)

@
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TIPCHECK: an innovative European energy audit standard for industrial installations

TIPCHECK course curriculum

Content:
 Whatis a TIPCHECK / the TIPCHECK Standard?
Insulation Theory basics (EN ISO 12241 and EN ISO 23993)
« Energy auditing standards (EN 16247 Parts 1-5 and ISO FDIS
50002)

« Calculate Energy Savings

* Practical Experiences

« Training in Communication

* Multiple-Choice Test
European Industrial Insulation Foundation 10
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TIPCHECK™
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. Acquisition, Sales and Technical Preparation
-> Define the TIPCHECK targets with the client:

Facility Visit

-> Get an idea of the scope of the project to make the offer

Executing the TIPCHECK

-> Analyse the insulation situation,
-> Measurement and collection of all needed information

Calculate the Savings Potential
-> TIPCHECK calculator

Writing of the TIPCHECK report

-> Establish a detailed and tailor made report

Presentation of the TIPCHECK report

-> Convince the client to improve the existing insulation situation

European Industrial Insulation Foundation 1 1
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Refinery — Qil Storage
tank roof

(60 °C Oper. Temp)

Key facts:

« Very old and damaged insulation was present on the roof
 Huge C.U.l. problems - sheets of the roof heavily corroded
* Need to demolish the old roof and to replace it

« The owner was planning to have the roof uninsulated

European Industrial Insulation Foundation
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Refinery — Qil Storage
tank roof
(60 °C Oper. Temp)

Key findings:
« Without insulation the energy loss would have been ~430.000 Euros/year
(~9,500 MWh/year)

* An insulation of just 30 mm thickness on the roof, applied with a technical
solution which avoids future C.U.l. problems, reduces the energy loss by
80% and has a payback time of 15 months.

European Industrial Insulation Foundation 14
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TIPCHECK: an innovative European enerqy audit standard for industrial installations T| PC H EC Kf‘\‘*’;‘

TIPCHECK example:

Key facts:

« Flanges and valves not
insulated

« Old and damaged
insulation partly in place.

* Need to evaluate the
saving potential connected
with the insulation of un-
insulated parts and with
the recovery of efficiency
of old and damaged
insulation

European Industrial Insulation Foundation 15
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TIPCHECK: an innovative European energy audit standard for industrial installations TIPCHECKY

TIPCHECK example:

Execution of the Tipcheck:

» Definition of the scope: to
define the pipelines,
vessels and tanks to be
included in the audit

* On-field measurement
campaign, gathering
environmental data,
surface temperatures and
thermal images.

European Industrial Insulation Foundation 16
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TIPCHECK™

i

Execution of the Tipcheck:

Y . H H 4 TICHECK G ject:  CAUsers\: D ts\ .21\Example.
» Definition of the scope: pipelines, 5t s e —
H Object Pipeine TIPCHECK engineer/Certhir. 04-201108-06
vessels and tanks to be included @ . e wis o TIPC
i n th e a u d it 105 Heatprice €kwh 00!
1o ¥ = Sum Cost Annual operation period
. . 95 [V = Energy cost
« On-field measurement campaign, = e R ——
. H 80 2 Reference Interest rate %/a
gathering environmental data, " 4L B
65 ¥ Oustomer Annual price variation %,
surface tem peratures and thermal .- Curent prject_ ClsesmamcenDocumer STRCHEER TOZE B e
. % :Z Project Results Database ?
45
I m a g e S o Pipeine TIPCHECK engineer/Certhy, 0420110806
35 - X00X Date 14/04/2014 [Ehg TI P‘
* Gathering of all relevant calculatiol = : ﬁ
» [New comporent | Orientation horizontal v Hestpricegkwh  ©
1 t d t f th C t 15 Cladding VDI 2055:Aluminium, oxidised ~ Annual operation peric
I n p u a a ro m e u S 0 m e r 1: Emissivity 0,13 Noinsulant % Expected service lfe a
(energy cost, ope rati ng hours, 0 e ——— e
. R . Name New component Characteristic length m Maintenance an d gene
expected service life, interest rate, ety
Diameter UE I mm 323,90 hse W/(m2K) Medium temperature
etC) - Lengthm 350,000 Aream? T’;ﬁ:;:: d G 10000 Ambient temperature ¢
() Gaseous 20
° I - ff' I I .t' j b H g th Numb 1 ©) Free input 10000 Relative air humidity %
“n office calcuiaton Jo ), usin e o — o
TIPCHECK calculator” software.
g Selection Effkiency %
Mineral wool 1.2.2a Wire-mesh mat 80-1 ‘9: E:::;:: (hidness n ) = fi:::éwmre

— @
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Summary of the results:

TIPCHECK engineer- TIPCHECK XXXX
Michele Mannucci; Matteo Bagnaoli

Date: 29-08-2013

TIPCHECK®

Operating costs [€/kWh]
- Coeff_ di variaz. annua prezzo energia [JJJEEIEE
Vita prevista {anni)
dispersione prima - tempo di S0e SOre - -
deivestments, | iepersiore dopa riomo | cisierte | cconomica | COtoParits
(mesi) {mm) (rmm}
Linea da DS a apparecchio “"CE” - CaCI2 | 400 225.760,00 14 1 31.853.70 8.5 07100 70 358,50
Linea da "CB” a "DC CO3” L 1.964 00 1.826,00 278.08 X 0 3,10
Riserva "DC CO3° Lana R. 8.400 141.644.00 . 134.506,00 4.070.18 11.607,45 20.350,82 203.508,15 8.8 [] 70 228,38
Linea da nserva “DC CO3” a riserva "LEP” Lana R. 8.400 1.547.00 113.00 1.434,00 43,28 21260 216,82 2.188.21 122 [] o0 243
Riserva "LEP” Lana R. 8.400 147.235.00 726700 140.046.00 4.235.05 11.607.45 21.175.26 211.752,58 1] 0 70 237,63
Linea da nserva "LEP” a "RH" (LEP — pompe) Lana R. 8.400 10.128.00 732.00 9.346,00 282,62 223,00 1413,12 14.131.15 78 [] 70 15.86
Linea da nserva "LEP” a "RH” [pompe — RH) Lana R. 8.400 51.440,00 2.234.00 40.215.00 1.483.26 258771 T4 7441308 41 a0 50 83.51
4.7 |Linee presso gii "RH" Lana R. 8.400 163.766.00 415500 158.611,00 4828 64 348817 24 133 18 24133183 17 0 70 270,83
Linea da "RH" a "CRG1™ Lana R. 8.400 22 106,00 1.862,00 20.344.00 615,20 1.648,25 3.076,01 30.780,13 E] [] 70 34,52
M Linea da "RH" a "CRGZ Lana R. 8.400 5.824.00 53200 5.232.00 158.22 514,04 701,08 7.910.73 7B 70 70 B,BE
) Linea da "RH” a "CRG2™ Fyrogel 8.400 8.0039.00 1.131.00 6.878,00 207,93 1.403.72 1.033.35 10.399.54 16.2 10 20 11,67
Lince da "E3101" a pompe presso "CRG 12" Lana R. 8.400 T9.440,00 2 508,00 T6.342.00 2.323.70 1.574,62 11.618,51 118.185,10 1,6 20 100 130,32
a10 Linee da "E2101” a pompe presso "CRG 1237 Pyrogel 8.400 3.913.00 293.00 3.620,00 109.47 HTAS 54734 5.473.44 7.0 10 20 6,14
) Linee da "E2101° a "CRG 1° {pompe — CRG1) Lana R. 8.400 22445 00 1.278.00 21.187.00 £40.00 7718 320045 32.004.50 37 1] 70 3582
Linee da "E3101" a "CRG 17 [pompe — CRGZ) Lana R. 8.400 22 467,00 1.557,00 20.910.00 632,32 1.020.68 316158 31.615.02 EL] 70 100 3548
Linea da "CRG1™ a "E3101” Fyrogel 8.400 109.0:88.00 283200 106.267.00 3.213.51 3.770.09 16.067.57 160.673.70 28 10 20 180,31
Linza da "CRGZ" a "E3101° Lana R. 8.400 10.842,00 442.00 10.500.00 317,52 387,50 1.587.60 15.876.00 3.0 70 o0 17.82
Linea di mgresso e uscita dell "E31017 Lana R. 8.400 20.504,00 1.360,00 28.225.00 B53 52 550,70 4 267,62 42.678.20 1.5 a0 110 47 B0
Linea di collegamento tra "E3101" e "E3010 1, 2. 3. 47 Lana R. 8.400 102.455.00 5.026.00 B7.430.00 2.848.28 226742 14.731.42 147.314.18 1.8 150 150 165,32
Linea di collegamento tra "E3101" e "E3102 - 3, 47 Lana R. 400 28.841,00 267800 4.263.00 1.038.11 1.905.17 £.180,57 £1.805.66 44 a0 100 53.14
Linee tra "E3102 - 3. 4" & "DT-BP 12 2" {uscita da E3103) Pyrogel AN 1.546.00 308,00 1.238 00 3744 3157 4719 187188 200 10 20 210
Linee tra 102 -3.4" e "DT-BF 1 e 2" {uscita da E3103) Fyrogel A0 2.732.00 331.00 2.201,00 [ 242,98 332,79 3.327.91 13.6 20 20 3,73
4.16 |Linee tra *E3102 - 3, 4" e "DT-BF 1 & 2" (uscita da E3104) Lana R. | 400 2.842,00 251,00 2 501,00 78,35 185,86 241,78 3.017,59 8,0 [] 70 440
Linee tra "E3102 - 3. 4~ & "DT-BP 1 2 2" {collettore) Pyrogel A0 12.436,00 1.706,00 10.730.00 32448 212359 162238 16.223.76 15,7 10 20 18.21
| |Lnee tra "E3102 - 3. 4" e "DT-BF 1e 2 (inee ingresso "DT-BF”) Lana R. 400 2066000 1.834.00 16.828.00 562,30 856,11 284649 28.484 81 40 [1] 70 31.84
. Linea tra "DT-BF * & 2 " e riserva "DC-DE" (DT — pompe) Lana R. | 400 2.108,00 22300 1.885,00 57,00 23058 2350 850,12 138 '] 7 320
| JLineatra 'DT-BF 1 e 3 ” e riserva "DC-DE” {pompe —+ "DC-DE"} Lana R. 400 4.608.00 512.00 4.006,00 123,86 20065 §19.32 123,15 7T 0 2 6,95
.18 |Riserva "DC-DE” Lana R. 400 41.771,00 1.547,00 40.224.00 1.218.37 £.040.43 £.081,67 80.818.60 118 [] 100 83.25
18 |Lnes da nserva "DC-DE” a rsenva "40%:° Lana R. | 400 2.112,00 252.00 1.860,00 56,25 447,31 23123 ' 812,32 18,1 0 50 3,18
.20 |Riserva “40%" Lana R. 400 42 680,00 1.576,00 41.113.00 1.243.26 £.020.43 6.216,20 62.182.86 1.7 0 100 89.76
.21 |Lines da nserva "40%" 3 "EVCC” Lana R. 400 1.726.00 324.00 1.400,00 4234 5500 116, 0.2 70 40 2,38
222 |Linea da EVCC” anserva “DC 7~ Lana R. | 400 7.078.00 111800 5.050,00 120,20 1.087.87 010, 4 50 40 10,11
Linea da nserva DG 7~ a "RH 1e 2 (DCT — pompe) Lana R. 400 280,00 243.00 737,00 22,28 123,58 114,34 20, 50 30 1,25
j2.21 |Linea da riserva *DC 7" a "RH 1 & 2° (pompe — RH1) Lana R. | 400 421,00 121,00 300,00 2,07 21820 4533 5E,| [:01] 30 0,51
Linea da serva "DC 7 a "RH 127 [pompe — RHY) Lana R. 8.400 325,00 72,00 247,00 747 170,12 373,48 547 50 30 0.42
Eld Lin=a di alimentazions Lana R. 8.400 51.074,00 1.400,00 4_ 00 1.502.14 77544 T75.107.08 12 0 110 4.20
1.392.096,00 63, (] 1.322. 2,07 - - 2243 45

European Industrial Insulation Foundati
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Win the energy challenge with

ISO 50001

W,

1S0 50001

@\ http:/lwww.iso.orgl/iso/iso_50001_energy.pdf

European Industrial Insulation Foundation 19
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TIPCHECK: an innovative European energy audit standard for industrial installations

Key facts:
« 1 employee equiped with a thermografic camera
« 2 weeks on-site
« 400 pictures taken and used for the audit report

Key findings:
« Safety: Burn risk due to missing insulation
« Financial: Money savings due to reduced energy loss
- Energy Efficiency: Energy/heat loss

European Industrial Insulation Foundation 21

We Power Sustainability www.eiif.org




Key findings - Safety

Non-insulated parts of equipment:

Surface temperatures above 280°C bare a great risk of severe burn injuries for staff
Installment of mattress insulation to assure surface temperatures below 50°C

About 30 similar valves were identified and insulated

European Industrial Insulation Foundation 22
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Key findings — Energy Efficiency

1. Storage tanks

35 Storage tanks with uninsulated roof tops

Surface approx. 28m?2

Temperature of stored liquids: 150°C

Unnecessary energy loss per year approx. 12.000 MWh
2. Valves

30 Uninsulated valves (see Safety):
Internal temperature: approx. 300 °C
Unnecessary energy loss per year approx. 600 MWh

European Industrial Insulation Foundation 23
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TIPCHECK: an innovative European energy audit standard for industrial installations

TIPCHECK example: Chemical Plant, France

Key findings — Financial

Savings potential:

Total unnecessary annual energy loss (valves+tanks): approx. 12.600 MWh
Total annual financial saving potential (4ct/kWh): approx. 505.000 EUR
Investment:

TIPCHECK: approx. 10.000 EUR
Insulation instalment and material costs: approx. 90.000 EUR
Total investment: approx. 100.000 EUR
Payback time: approx. 2,4 months

European Industrial Insulation Foundation

We Power Sustainability www.eiif.org

24



P
NP
y
i e — l -,

TIPCHECK: an innovative European energy audit standard for industrial installations

Refinery in Italy

Doubling the insulation thickness and using better
material cut the heat losses in half.

Energy Savings: 1.021.958 kWh/a
Financial Savings: 75.000,00 EUR
Payback time: 1-3 years*®

*The new insulation system had to improve the fire protection, which
lead to more expensive materials than those that would have been ,
used for energy efficiency only. This higher investement extended the ES——.

payback in this example from 1 to 3 years. imy.

European Industrial Insulation Foundation 25
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Insulation of an asphalt boiler in Germany

 Tube, ferritic steel, thickness: 5 mm

«  Width 1,70 m

* Depth 0,760 m

* Hight 26m

e Surface 127,92 m?

* Average heatprice 0,033 €/kWh

« Operating hours: 1500

* Insulation investment 12.792 EUR
 Energy savings 1.450 MWh/a
* Financial savings 47.800 EUR/a
« Payback time < 3 months

European Industrial Insulation Foundation 26
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TIPCHECK: an innovative European energy audit standard for industrial installations

Cossan

TIPCHECK calculator

2 Ovisbere R -

0
e e

-

catmm 9
TIPCHECK Bt
e i Cour s & 1.2 Suares L3 kgm?
et gy 4 o i
servu ssernen beved b e et
prasaia- e [Erodcts Diatet s 4 13647, BV L3979, 0 15051
e - B okt o0 e, L] 4 201350 8481
t Peo .
2 = W TIPCHECK”
Dote /1072013 g~ Ne.
bomy Orentason horizens . o ©.0%00 1,89
o Feat crce Gl s
hee W/im3 K Sewusl cperaton pered h/s %0
20851 y . 1
o VOI 20555, Gabvarsed, custed RSP o 15,00
e oy Delele Emsaity [ " ¢ 0,00 Tnkerst rate %la 100
ik Poe - A velocty mis 8 Maniterance and general cost %/ N
Compt z 3 100
Nome P! Charactenssc length m Al prce varation Y%da 9
Orientation hast fiow graurd/ton
o s e - 150 r T Somb DL 3630: <8 mport -
hm 100,000 Giay WA = >
Length Aeam by re— CO; Exson TN
Gasecuss 0 .
Namber % Free rout oo Medun tarow shae °C v
. Ppw: stoel ipacers - Sdantipeiire 0o
9 WinQ %010 Relatve ar humdty %
Flot 3 w
Sdedilia Efotncr %
& Customer (Thickress in ) n Reference
5 sy
Dodent Mrneral wool 16.4a Prpe sections 100-16 & novediTibii
Tricknessrice e © Aowatle surface terp. °C s0.0
Unt  Reference  Economic Enargy affisent Customer Bave nrface Max, heat fow rate Wime
Ineudatton thmess e 30,00 0,00 000 000
Mesmsed mrface bemperature €
Cont heat boss #j(mea) 5 57,16 237,89
Costinvest Gima) 2687 167 257 000 Free rout thickness mm
Cont max Gima) 25983 13483 WHE3 Lrarl ]
Caljanon Crange Overview | | Grache: anjolf Table onfoff Export Overview | | Expont Summary

mm
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European Industrial Insulation Foundation
Avenue du Mont-Blanc 33

1196 Gland (Geneva)

Switzerland

T. +41 22 995 00 - 70
F: +41 22 995 00 - 71
E: tipcheck@eiif.org

www.elif.org
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