SUPERIOR PRODUCTS
VOSTOK

Pacuer m3zoasuuu o6bextos 000 "YCKI'HI" 10 45 °C Ha noBepxHOCTH

TenJI0BOMH H30JIAIHH.
1. TennootmeHHuK Ne 1.
[Tnowans noBepxHocTH: 17,4 M2
Temnepatypa tenaonocutens: 185 °C.
Temnepatypa okpysKaroleii cpe/ibl: B COOTBETCTBHH ¢ TeXHHueckuM 3a1annem 20 °C.
3aznaya: TernsioBas W30JS1HS MOBEPXHOCTH.
J1n1a BLIMOJHEHUS JaHHBIX 3371a4 Npe/UlaraeTcs HCnoib30BaTh TPH BHA NOKPBITHIL:
- Hot Pipe Coating HaHOCHTCS HEMOCPEICTBEHHO Ha MOBEPXHOCTh TEMJI000OMEHHHKA /1A BbINOJIHEHHA 3a1a4
TENJI0BOH H30ALHH W CHHKEHHS TeMIepaTtypbl moBepxHoctH Huxe 180 °C:
- Hot Surface Coating HaHOCHTCS HenocpeAcTBeHHO Ha noBepxHocTh HPC 1714 BBINOIHEHHs 38124 TCIJI0BOM
M30JI8LHH M CHU/KEHUS 3HAYEHHUS TENI0BOro MoToKa OT TernI00OMeHHHKa;
- Super Therm HaHocuTcsa HenocpeacTBeHHO Ha Hot Surface Coating B KauecTBe 3alMTHOrO MOKPLITHS OT
HETAaTHBHbLIX BO3/IEHCTBUH OKpYyIKatoLeH cpe/ibl.
PaccuuTaeM npuBeIeHHOE TePMHUYECKOE CONPOTHBIIEHHE NOBEPXHOCTH B cooTBeTCTBHH co CHull 41-

03-2003 «TennoBas u3oasuMs 000pyA0BaHUS H TPYOONPORBOAOBY. [ pAHUUHBIMH YCIOBHAMM ABIIAETCA:
- TeMnepaTypa BHyTpeHHeit cpeabl 185 °C;
- TeMIepaTypa BHYTpPEHHEro Bo3ayxa nomelueHnii: 20 °C.
TenioBoif MOTOK OT MOBEPXHOCTH TEMIOOOMEHHHKA K BHYTPEHHEH cpeie MOMELLEHHs PaCCUHTAETCA TaKKe,
KaK M JUlsl MJI0CKOH CTeHKH B COOTBETCTBHH ¢ JonyuieHneM, ykazaiHoM B CHulI 41-03-2003 «Tennosas
U301 000pY10BaHHA U TPYOONPOBOI0BY:
- TEPMHYECKOE COMPOTHUBRIIEHHE TEILIoNepeaaye CTeHKH:

R = 1/aBH. + Y &/ + 1/anap. = 1/500 + (0,016/47) + 1/8,7 =0, 12 (M**C)/Bt
- TENJIOBOi MNOTOK OT MOBEPXHOCTH TEIIOOOMEHHHKA:

ql = S*(Tnoe.-Teo3a.)/R. = 17,4 *(185-20)/0,12 = 23 925 Br
- KOJIMYECTBO HEPALIHOHAIBHO PACX01YEMOH TENI0BOH 3HEPrHH 3a roi:

Q1 =q1#8,6%8*365/10000000. = 60,1 I'kan / rox
( npu 8-yacoBoMm paboueM aHe. KPYIJIOroAM4HOM HCIO0J/Ib30BaHHHM).
ITpu nanecennu 5 mm Hot Pipe Coating u 13 mm Hot Surface Coating notepu TenioBoii aHepruu
COCTaBAT:
- KOJIMYECTBO HEPalHOHAIBHO PACX0/lyeMOi TENJI0BOI SHEPTrHH 3a roL:

Q2=9,7TI'ran/ron
- KOJIHYECTBO CIKOHOMJIEHHOM TETJIOBOM 3HEPrUH 3a roj:

AQ1=50,4 I'van / rox uau 84 %.
1) Pacuer HeoDX0AHMOro KOJIHYECTBA NOKPBLITHII 1/Is1 BBIMOJTHEHHS YC/JI0BHIT TEXHHYECKOTO

3a1aHHA:
[T1omans Tonwmua Pacxon B Beeron | Croumocts, USD
00BeKTa, M? | H30JIALHMH, MM M2/

Hot Pipe Coating 17.4 5 0,16 114

Hot Surface Coating 17,4 13 0,06 290

Super Therm 17,4 0,25 2,72 7
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SUPERIOR PRODUCTS VOSTOK

RUSSIA

Calculation of isolation of LLC "USKGS" up to 45° ¢ on the surface of the thermal insulation.

1. heat exchanger # 1.

Surface area: 17.4 m2

Temperature: 185° c.

Ambient temperature: 20° ¢ specifications.

Objective: thermal insulation surface.

To perform these tasks, it is proposed to use three kinds of coatings:

-Hot Pipe Coating applied directly to the surface of the heat exchanger for thermal insulation and reduce the surface
temperature below 180° c;

-Hot Surface Coating applied directly to the surface of HPC for thermal insulation and reducing the value of the heat
flow from a heat exchanger;

-Super Therm is applied directly to the Hot Surface Coating as a protective coating from negative environmental
influences.

Calculate the thermal resistance of the surface in accordance with Snip 41-03-2003 "thermal insulation of equipment
and pipelines. Boundary conditions is:

-the temperature of the interal environment 185° c;

-internal air temperature: 20° c. )

Heat flow from the surface of the heat exchanger to the internal environment of space is calculated as a flat wall in
accordance with the approval referred to in Snip-03-2003 41 thermal insulation of equipment and pipelines:
-thermal resistance of wall heat transfer:

R =1/avn. + ¥ &/A + 1/anar. = 1/500 + (0.016/47) + 1 =0, 8.7/12 (m*° c)iw

-heat flow from the surface of the heat exchanger:

g1 =8 *(Tpov.-Tvozd.)/R. = 17.4 * (185-20)/23925 W = 0.12

-the number of wasted heat energy consumption per year:

Q1 =q1*8.6*8~365/10000000. = 60.1 Geallyear

(when the 8-hour work day, year-round use).

5 mm when applying the Hot Pipe Coating and 13 mm Hot Surface Coating of heat energy loss will amount to:
-the number of wasted heat energy consumption per year:

Q2 = 9.7 Geallyear

-the amount of energy saved per year: S}Ll 7,)

AQ1 = 50.4 Geallyear or 84%.

1. calculation of the required number of coatings) to comply with the terms of the technical specifications:

Object area | Insulation Mm expense The The cost in USD
in M2 thickness, mm inm2/ litre entire
litre
value
Hot Pipe Coating 17,4 5 0,16 114
Hot Surface Coating 17,4 13 0,06 290
Super Therm 17,4 0,25 2,72 7
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2. TennooOMeHHHK Ne 2,
[Tnowanae noepxHocTH: 45 M2
Temneparypa ten;ioHocutens: 204 °C.
TemnepaTypa OKpyKalollieii cpejibl: B COOTBETCTBHH ¢ TexHHueckuM 3aaanuem 20 °C.
3ajaya: Terns10Bas U30J5LHS TIOBEPXHOCTH.
J11st BBIMOJHEHUA JaHHBIX 3a]a4 NpeiaraeTes HCMnoab30BaTh TPH BH/1A NOKPLITHIL:
- Hot Pipe Coating HaHOCHTCA HEMOCPeICTBEHHO Ha MOBEPXHOCTD TeN1000MEHHHKA /114 BbINOJIHEHHA 32124
TEMN;I0BOI H30IALMH H CHH/KEHHA TeMIepaTypbl noBepxHocTH HHzke 180 °C:
- Hot Surface Coating HaHOCHTCs HerocpeACTBeHHO Ha noeepxHocTh HPC 11s BhINONIHEHHA 3a1a4 TENI0BOMH
M30MIALHH H CHHIKEHUS 3HAYEHU TEMNJI0BOro OTOKA OT TENJI000MEHHHKaA;
- Super Therm HaHocHuTcs HenocpeacTBeHHO Ha Hot Surface Coating B KayecTBe 3alLHTHOTO NOKPBITHS OT
HEraTHBHBIX BO3ACHCTBHIT OKpYKaIOLIE cpe/ibl.
PaccunTaeM NpHBeIeHHOE TEPMHYECKOE CONPOTHBIIEHHE MTOBEPXHOCTH B cooTBeTcTBHM co CHuIT 41-

03-2003 «TernuioBas H30asLMs 000pPY10BaHHA W TPyOONPOBOA0BY. [ paHHYHBIMH YCIOBHAMH ABIIACTCA:
- Temnepartypa BHyTpeHHel cpeasl 204 °C:
- TeMIepaTypa BHYTPEHHero Bo3ayxa nomeuiennii: 20 °C.
Ten10BO# MOTOK OT MOBEPXHOCTH TeMIO0OMEHHNKA K BHYTPEHHEH cpeie MOMELLEHHs PAaCCUHTAeTCH TaKiKe,
KaK W JUIS MJI0CKOM CTEHKH B COOTBETCTBHHM C JomylieHHeM, ykazaHHom B CHulT 41-03-2003 «Tennopas
H30J41HsA 000pYA0BaHHA U TPYOOIPOBOIOBY:
- TEPMHYECKOE COMPOTHBIIEHHE Terlonepeaaye CTeHKH:

R = 1/uBH. + > &/A + 1/anap. = 1/500 + (0.028/47) + 1/8.7 =0, 12 (m*°C)/Bt
- TETIOBOH MOTOK OT MOBEPXHOCTH TEII000MEHHHKA!

ql = S¥*(Tnog.-Teo3a.)/R. =45 *(204 - 20)/0.12 = 69 000 Bt
- KOJIMYECTBO HEPALIMOHAILHO PACXO1yeMOii TeMI0BOi 3HEPriy 3a rojl:

Q1 =q1#8,6*%8*365/10000000. = 173,2 'kan / roa
( mpu 8-uyacoBoMm padoyeM He, KPYTrIoroAH4HOM HCIOIb30BaHHH).
[Tpu nanecenun 12 mm Hot Pipe Coating u 13 mm Hot Surface Coating nortepu TeruioBoii avepruu
COCTaBAT:
- KOJJMYECTBO HEPallHOHAIbHO PACcX0/1yeMOii TeMIOBOI IHEPIHH 3a IOJL:

Q2 =25Tkan/roxn
- KOJTMYECTBO CIKOHOMIIEHHOH TETUIOBOH 3HEPIHH 3a rojl:

AQ1=148,2 I'xaa / roa uau 86 %.
2) Pacuer He0oOX0AHMOr0 KOJIHYECTBA MOKPLITHI /17151 BLIIOJIHEHHS YCIOBHIl TEXHHYECKOI0

3aaHHS:
[Tnomans Tonumna Pacxon B Becero n | CTouMOCTE,
o0BeKTa. M* | M30JALHH., MM M3/7 USD
Hot Pipe Coating 45 12 0,07 691
Hot Surface Coating 45 13 0,06 750
Super Therm 45 0,25 2,72 17

KpoMme TOro cToMT OTMETHTB, YTO TeMIepaTypa NoBEPXHOCTH TEII0BOH M30JILHH Oy /1eT HAXOANThCs
B npejenax tpedyemoii Hopmel B 45 °C.
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2. heat exchanger # 2.

Surface area: 45 m?.

Temperature: 204° c.

Ambient temperature: 20° ¢ specifications.

Objective: thermal insulation surface.

To perform these tasks, it is proposed to use three kinds of coatings:

-Hot Pipe Coating applied directly to the surface of the heat exchanger for thermal insulation and reduce the surface
temperature below 180° c;

-Hot Surface Coating applied directly to the surface of HPC for thermal insulation and reducing the value of the heat
flow from a heat exchanger;

-Super Therm is applied directly to the Hot Surface Coating as a protective coating from negative environmental
influences.

Calculate the thermal resistance of the surface in accordance with Snip 41-03-2003 "thermal insulation of equipment
and pipelines. Boundary conditions is:

-the temperature of the internal environment 204° c;

-internal air temperature: 20° c.

Heat flow from the surface of the heat exchanger to the internal environment of space is calculated as a flat wall in
accordance with the approval referred to in Snip-03-2003 41 thermal insulation of equipment and pipelines:
-thermal resistance of wall heat transfer:

R = 1/avn. + ¥ &/A + 1/anar. = 1/500 + (0.028/47) + 1 =0, 8.7/12 (m* c)/w

-heat flow from the surface of the heat exchanger:

q1 =S * (Tpov.-Tvozd.)/R. = 45 * (204-20)/0.12 = 69000 W

-the number of wasted heat energy consumption per year:

Q1=g1*8.6*8*365/10000000. = 173.2 Geallyear

(when the 8-hour work day, year-round use).

12 mm when applying the Hot Pipe Coating and 13 mm Hot Surface Coating of heat energy loss will amount to:
-the number of wasted heat energy consumption per year:

Q2 = 25 Gcallyear

-the amount of energy saved per year: 8’6 70

AQ1 = 148.2 Gceallyear, or 86%.

2 Calculation of the required number of coatings) to comply with the terms of the technical specifications:

Object area, m? of insulation thickness, mm expense in m?1 Of | value, USD

Object Area, | Insulation Mm Entire The cost
m?2 thickness, mm expense in Litre usD
m2 /litre
value
Hot Pipe Coating 45 12 0,07 691
Hot Surface Coating 45 13 0,06 750
Super Therm 45 0,25 2,72 17

In addition, it is worth noting that the surface temperature of the thermal insulation will be within the required
standards in 45° c.
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Pacuer usoasauuu o6sexto OO0 "YCKI'HI" no 60 °C Ha noBepxXHOCTH

TeNJIOBOH H30JSIHH.
3. TenmooOmeHHuk Na 1.
[Tnowans noeepxnoctu: 17.4 Mm%
Temneparypa tenoHocurens: 185 °C.
Temneparypa okpyskalolieii cpeibl: B COOTBETCTBMH ¢ TeXHHYecKnM 3a1aHuem 20 °C.
3anaua: TensoBas W30JALHs MOBEPXHOCTH.
JIi1s BBINOIHEHHMs AaHHBIX 33]a4 rpejuiaraeTcs HCNoab30BaTh TPH BH/1a MOKPBITHIA:
- Hot Pipe Coating HAaHOCHTCA HEMOCPEACTBEHHO Ha TIOBEPXHOCTh TEMI000MEHHHKA 1714 BBINOIHEHHS 3a1a4
TENJIOBOH M30J4LMH W CHUKEHHS TeMnepaTypbl nosepxHocT Huxke 180 °C;
- Hot Surface Coating HaHOCHTCS HenocpeICTEeHHO Ha noBepxHocTs HPC 1715 BBINOIHEHUS 3a1a4 TeIa0Boi
M30J41HH ¥ CHU/KEHMS 3HAa4Y€HHMs TeI/IOBOrO NOTOKA OT Ternj1000MeHHHKa;
- Super Therm HaHocuTca HenocpeacTBeHHO Ha Hot Surface Coating B KauecTBe 3allIUTHOIO MOKPBITHS OT
HETraTHBHBIX BO3/EICTBHI OKpy:Katollei cpebl.
PaccuuTtaeM npuBeIeHHOE TEPMHUECKOE CONPOTHRIEHHE MOBEPXHOCTH B cooTBeTcTBMM co CHull 41-

03-2003 «Tenyioas U30aALHsA 000pYA0BaHUs U TPYOONPOBOAOBY. ' paHHYHBIMH YCIOBHAMH SBIAETCA:
- TeMrepaTtypa BHyTpeHHeit cpeasl 185 °C:
- TEMMepaTypa BHYTPEHHEr0 Bo3ayxa nomeuieHuii: 20 °C.
TenoBo# MOTOK OT NOBEPXHOCTH TEMJIOOOMEHHIKA K BHYTPEHHEIl cpeae MOMEeNIeH s pacCUMTaeTCs TaKKe,
Kak M J1711 MJIOCKOI CTEHKH B COOTBETCTBHH ¢ jJonylieHueM, ykazanHoM B CHuIT 41-03-2003 «Tennosas
M307151HA 000pY10BaHHA H TPYOONPOBOI0BN:
- TEPMHYECKOE CONPOTHRIEHHE Ter Ionepe1aye CTeHKMU:

R = 1/aBH. + > &/A + 1/anap. = 1/500 + (0,016/47) + 1/8.7 =0, 12 (M*°C)/Bt
- TENJI0BOIi MOTOK OT [TOBEPXHOCTH TEII000MEHHHKA:

ql = S*(Tnoe.-Tro3a.)/R. = 17,4 *(185-20)/0,12 =23 925 Bt
- KOJIMYECTBO HEpPalMOHAIBHO PacXoayeMoii Terna0Boii 3HepruM 3a roa:

Q1 =ql1#8,6%8*365/10000000. = 60,1 I'kan / roa
( npu 8-uacoBoM padoyem JHE, KpYrjioroJH4HOM HCIOJIB30BAHUH).
[Tpn nanecennn 4 mym Hot Pipe Coating n 7 mm Hot Surface Coating notepu TenaoBoif 3Heprum cocTaBar:
- KOJJMYECTBO HEpaLMOHAILHO PacXo1yeMoil Ter10Boil SHepruu 3a roi:

Q2=15.3T«kan/roxn
- KOJIMYECTBO COKOHOMJIEHHO TeNI0BOH IHEPruM 3a roi:

AQ1 =448 I'rax/roa nan 75 %.
3) Pacuer He0DX0AHMOr0 KOJIHYECTBA MOKPBITHI 1151 BBINOJIHEHHs YC/I0BHIT TeXHHYECKOI 0

3a7aHHS:
[Tnomaas Tonuxa Pacxon B Bcero 1 | Croumocts, USD
o0beKTa, M* | M30JALHH, MM M2/1

Hot Pipe Coating 17,4 4 0,2 89

Hot Surface Coating 17.4 7 0,11 157

Super Therm 17,4 0,25 272 | 7

Kpome Toro cTouT OTMETHTD, YTO TEMIepaTypa NOBepXHOCTH TEIIOBOH W30S OY1eT HAXOIUThCs
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Calculation of isolation of LLC "USKGS" up to 60° c at the
surface of the thermal insulation.

3. the heat exchanger is no. 1.

Surface area: 17.4 m>.

Temperature: 185° c.

Ambient temperature: 20° ¢ specifications.

Objective: thermal insulation surface.

To perform these tasks, it is proposed to use three kinds of coatings:

-Hot Pipe Coating applied directly to the surface of the heat exchanger for thermal insulation and reduce the surface
temperature below 180° c;

-Hot Surface Coating applied directly to the surface of HPC for thermal insulation and reducing the value of the heat
flow from a heat exchanger;

-Super Therm is applied directly to the Hot Surface Coating as a protective coating from negative environmental
influences.

Calculate the thermal resistance of the surface in accordance with Snip 41-03-2003 "thermal insulation of equipment
and pipelines. Boundary conditions is:

-the temperature of the internal environment 185° c;

-internal air temperature: 20° c.

Heat flow from the surface of the heat exchanger to the internal environment of space is calculated as a flat wall in
accordance with the approval referred to in Snip-03-2003 41 thermal insulation of equipment and pipelines:
-thermal resistance of wall heat transfer:

R = 1/avn. + 3 &/A + 1/anar. = 1/500 + (0.016/47) + 1 =0, 8.7/12 (m*° c)/w

-heat flow from the surface of the heat exchanger:

q1 =8 *(Tpov.-Tvozd.)/R. = 17.4 * (185-20)/23925 W = 0.12

-the number of wasted heat energy consumption per year:

Q1=q1*8.6*8*365/10000000. = 60.1 Gcallyear

(when the 8-hour work day, year-round use).

4 mm when applying the Hot Pipe Coating and 7 mm Hot Surface Coating of heat energy loss will amount to:

-the number of wasted heat energy consumption per year:

Q2 = 15.3 Gcallyear ot

-the amount of energy s r year: 75 2

AQ1 = 44,8 Gceallyear or 75%.

3. calculation of the required number of coatings) to comply with the terms of the technical specifications:

Object area, m? of insulation thickness, mm expense in m%| Of | value, USD

Object area, | Insulation In Entire The cost, USD
m? thickness, mm consumption litre
m/litre value
Hot Pipe Coating 17,4 4 0,2 89
Hot Surface Coating 17,4 7 0,11 157
Super Therm 17,4 0,25 272 7

In addition, it is worth noting that the surface temperature of the thermal insulation shall be within 60° c.
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B nipeaenax 60 °C.

4. TennooOmeHHHK Ne 2.
[T101mane noBepXxHOCTH: 45 M2
Temnepatypa teniaonocureas: 204 °C.
Temnepatypa OKpysKaroulei cpe/ibl: B COOTBETCTBHH ¢ TeXHHYecKuM 3atanuem 20 °C.
3ajava: TEMJIOBas H30IA1IMs TOBEPXHOCTH.
J1714 BBIMOJTHEHHUS JaHHBIX 3371a4 NpeaiaraeTcs MCIo/lb30BaTh TPH BHUA MOKPBITHIA:
- Hot Pipe Coating HaHOCHTCs HEMOCPEICTBEHHO Ha MOBEPXHOCTb TEIJIOOOMEHHHKA U1 BbITIOJIHEHHs 3a/1a4
TETUIOBOH M30JILMH U CHUIKEHHS TeMIiepaTypbl nosepxHocTh Huxke 180 °C;
- Hot Surface Coating HaHOCHTCS HernocpeACTBeHHO Ha nosepxHocTs HPC 114 BbINOIHEHH 3a/1a4 TeII0BOi
W30JIALMH H CHH/KEHHS 3HA4YEHHUA TENJI0BOro MoTOKa OT TenJ1000MeHHHKA;
- Super Therm HaHocuTCs HenocpeacTBeHHO Ha Hot Surface Coating B KayecTBe 3aLMTHOIO MOKPBITHA OT
HeraTHBHbIX BO31EHCTBHI OKpysKatolleii cpebl.
PaccuuTaeM MpHBeIeHHOE TEPMHYECKOE COMPOTHRICHHE NMOBEPXHOCTH B cooTBeTcTBUHM co CHull 41-

03-2003 «TensoBasg uzongauus odopyroBaHus U TpyOonpoBoa0By. [ paHHUHBIMU YCIOBHAMH ABIIAETCA:
- TeMmrepatypa BHyTpeHHeil cpeabt 204 °C:
- TeMIIepaTypa BHYTPEHHEro Bo3ayxa nomeluenuii: 20 °C.
Tens0BO#H NOTOK OT NMOBEPXHOCTH TEMI00OMEHHUKA K BHYTPEHHEN cpejie TOMEeUleH s PaCCHHTAET A TaKKe,
KaK M /IS TUIOCKOH CTEHKH B COOTBETCTBMH C JoryleHneM, ykazaHHoM B CHull 41-03-2003 «Tennosas
1304LHsA 000pY/10BaHHA H TPYOOIPOBO10BY:
- TEPMHUYECKOE COMPOTHRICHHE Tena0mnepe1aye CTeHKH:

R = l/aBH. + Y 8/A + 1/anap. = 1/500 + (0,028/47) + 1/8.7 =0, 12 (M**C)/Bt
- TENJIOBO# MOTOK OT MOBEPXHOCTH TEMJI00OMEHHHKA:

ql = S*(Tnog.-Teo31.)/R. = 45 *(204 - 20)/0.12 = 69 000 Bt
- KOJIHYECTBO HepaLOHAIbHO pacXo1yeMoil TeroBoit 3HepriM 3a roi:

Q1 =q1#*8,6%8*365/10000000. = 173,2 'kan / roa
( npu 8-uyacoeom paboyeM JHe, KPYIJIOroAM4HOM HCI0IL30BAHHHM).
I[Tpu Hanecennn 9 mm Hot Pipe Coating u 7 mm Hot Surface Coating norepy TernioBoii 3Hepriu coCTaBAT:
- KOJIH4YECTBO HEPALMOHAIBHO pacXo1yeMOH TernI0BOi 3HEPriy 3a roi:

Q2 =139.2T'kan/rog
- KOJIMYECTBO CIKOHOMJIEHHOH TEINJIOBOIt SHEPriH 3a ro:

AQ1 =134 I'van / ron uwau 77 %.
4) Pacyer He00X0IHMOr0 KOJIHYECTBA MOKPLITHII 17151 BHINOJHEHHS YCJI0BHI TEXHHYECKOI0

3 AHHSL:
[Tnowans Tonumna Pacxon B Bceron | CToMMOCTD,
00beKTa. M? | H3OIALIHH, MM M3/1 USD
Hot Pipe Coating 45 9 0,09 | 519
Hot Surface Coating 45 7 0,11 [ 404
Super Therm 45 0,25 2,72 | 17
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4. heat exchanger # 2.

Surface area: 45 m?.

Temperature: 204° c.

Ambient temperature: 20° ¢ specifications.

Objective: thermal insulation surface.

To perform these tasks, it is proposed to use three kinds of coatings:

-Hot Pipe Coating applied directly to the surface of the heat exchanger for thermal insulation and reduce the surface
temperature below 180° c;

-Hot Surface Coating applied directly to the surface of HPC for thermal insulation and reducing the value of the heat
flow from a heat exchanger;

-Super Therm is applied directly to the Hot Surface Coating as a protective coating from negative environmental
influences.

Calculate the thermal resistance of the surface in accordance with Snip 41-03-2003 "thermal insulation of equipment
and pipelines. Boundary conditions is:

-the temperature of the intemal environment 204° c;

-internal air temperature: 20° c.

Heat flow from the surface of the heat exchanger to the intemnal environment of space is calculated as a flat wall in
accordance with the approval referred to in Snip-03-2003 41 thermal insulation of equipment and pipelines:
-thermal resistance of wall heat transfer:

R =1/avn. + ¥ /A + 1/anar. = 1/500 + (0.028/47) + 1 =0, 8.7/12 (m** c)/w

-heat flow from the surface of the heat exchanger:

q1 =S * (Tpov.-Tvozd.)/R. = 45 * (204-20)/0.12 = 69000 W

-the number of wasted heat energy consumption per year:

Q1=qg1*8.6*8~365/10000000. = 173.2 Geallyear

(when the 8-hour work day, year-round use).

9 mm when applying the Hot Pipe Coating and 7 mm Hot Surface Coating of heat energy loss will amount to:

-the number of wasted heat energy consumption per year:

Q2 = 39.2 Gcallyear

-the amount of energy saved per year: _7 7 7,)

AQ1 = 134 Gcallyear, or 77%.

4 Calculation of the required number of coatings) to comply with the terms of the technical specifications:

Object area, m? of insulation thickness, mm expense in m#| Of | value, USD

Object Area, | Insulation In Entire The cost,
m? Thickness, mm consumption Litre usD
m?/litre value
Hot Pipe Coating 45 9 0,09 519
Hot Surface Coating 45 7 0,11 404
Super Therm 45 0,25 2,72 17




