TEINJIOI'EHEPATOPBI HA OTPABOTAHHOM MACIJIE
(OMmy0IMKOBAHO C COKPAILICHUSIMU )
Koorcesnukos B.A. OAO «BHHUIIW>nepeonpom»

Jlama onybnuxoeanus: gespanv, 2009e.

Kak u3BectHO, ceprudukanus oO0OpyIOBaHUS MPEACTABISIET COOOUM BBHINOTHEHHUE
CUCTEMBI MPOLEAYp, HANIPABICHHBIX ISl MOATBEPKIACHUS MMapaMeTpoB 000py0BaHUS Ha
OpEeaIMET MX COOTBETCTBUS TI'OCYJApCTBEHHBIM W/WIM MEKIYHAapOJIHBIM CTaHIapTaMm, M
IIOAPa3yMEBAECT €IUHCTBO METOL0B U3MEPEHUM, PACYETOB, UCIIBITAHUM U IIP., KOTOPHIE B
CBOIO Ouepeab JOJDKHBI COOTBETCTBOBAaTh (pefiepalbHbIM 3aKOHaM, OTPAaClIEBBIM
HOPMAaTHBaM U HE IPOTUBOPEUUTH MEXAYHAPOIHBIM aKTaAM.

Jlnst  cpaBHMBaHUSL ~ OTHAEJBHBIX  [IOKa3aTeled  TEIJIOTEHEPaTOpOB  OTXKUTa
0oTpabOTaHHBIX Macesl, BRIOMpaeM HanOoJiee U3BECTHRIC HA POCCUICKOM PBIHKE OpIH/IBI:
Poccus — «Jlakk», « Talipyn», «Termnon», «Termail», KUM u KIII (KBIII);

CIII4 — Clean Burn, Eliminator, EnergyLogic, Lanair, Master, Omni;
I'epmanus — Kroll (Giersch); [lonnanous — Thermobile; Umanusa-CIIA — R&K;
a TaKxe, MaJio u3BecTHbIe y Hac Mapku Firelake Horizon u Reznor Venturion (CIIIA).

Jlist onteHku 3P hEeKTUBHOCTH TETJIOTEHEPATOPOB OYIyT UCTIOIB30BAHBI TPOCTEUIITNE
(dopMynbl CpaBHEHHMsT HMX MAacHOPTHBIX IIOKa3aTesle, oOecnedynBarolue €eIuHCTBO
pacuéroB. B pacu€rax HMCHOJIB30BaHBI MACHOPTHBIE JAHHBIE MPOU3BOIMUTENICH, WIH HX
npeacrasurteniel, mo cocrogHuto Ha 01.01.2009r. McXonHBIMU JaHHBIMH SIBISFOTCS:
TEIJIoBasi MPOM3BOJUTEILHOCTh (HOMHHAJIbHAS TEIUIOBAas MOIIHOCTh) O0OOpYJOBaHMS,
4eMy JOJDKEH COOTBETCTBOBATh MAaKCHUMAJBHBIA PACXOJ TOIUIMBA (pacxoj] TOIUIMBA IIO
nacnopty). [locnenoBatensHOCTh (pupM NpuBeIeHa B ali)aBUTHOM MOPSAKE 110 TPYIIIIAM.

B Buay ocoOeHHOCTEW MNpEACTaBICHUS [JAaHHBIX IO pacxoJaM TOIUIMBA
TEIUIOreHepaTopaMu (JIMTp/4ac WM Kr/4ac), B pacdére MPUHATHI CIEAYIOIINE BETUUHHbI
HU3IIEH TEIJIOThl CrOpaHUs Macenl Mpu HOpMailbHbIX ycioBusx: 34000 k[x/mutp wnu
42000 x/[x/Kr, 4TO COOTBETCTBYET IIOTHOCTU Macchl 0,81 Kkr/muTp TomnuBa. OTKIOHEHHE
KaJOPUITHOCTU KOHEYHO MOKET OBbITh CYILIECTBEHHBIM, €CIIU peub UJAET 00 OTPAOOTAaHHBIX

MacJiiax, HMCIOIIINUX CJIOKHBIM COCTaB U KOHCUCTCHIUWIO, OTJIMYHYIO OT 0a30BBIX Macell.



Pacuér comepxut onpeneneHue CieayomuX BeIHYrH:
1) Pacuérnas wmommuocts (PM), kBT, - 3T0 mpowmsBeneHue pacxoja TOIUIMBA Ha
KaJIOpUHHOCTB, ToAeI€HHBIE Ha Yac (1 yac = 3600 cek.).
2) OtHomeHnue HoMuHaNIbHOM MoiHOocTH (HM) Kk pacuérnoit MmoutHoctu (PM) no3Bossier
HAWTHU OTKJIOHEHWE 3HAYEHUH, B NOJSAX WIH B %, T.€. COOTBETCTBHE WJIM HECOOTBETCTBHUE,
YKa3aHHBIX B IACHOPTaX pacxoJ0B TOIUIMBA HOMHHAJIBHOW TEIUIOBOM MOIIHOCTH. B
MI0JIaBIIIONIEM OOJIBIIIMHCTBE CIIy4aeB, 4TO sABIseTCs nmpeBbimennemM HM nan PM.
3) Ilone3znass mourHocTh (IIM), kBT, - 5TO 4YacTh TEIJIOBOW MNPOUZBOAUTEIHLHOCTH
TEIJIOT€HEpaTopa, KOTOpas CHHUMAETCS BHYTPEHHHM TEIUIOOOMEHHHMKOM amnmapara H
OTBOJIUTCS HA TOJIE3HbIE HYXK]IbI OTOIUICHUS, BEHTUJISIIIUU U TOPSAYEro BOJOCHAOKEHUS —
OTILYCK TEIUIOThI, €CJIU €CTh, TO U Ha cOOCTBEHHbIE HYkbl. [Ipn Hammunu ganusix o KIT/]
Komia, BenmunHa [IM npupasaena npoussenennto PM na KIII; npu oTcyTcTBUM JAaHHBIX
o KIIJ] — Benmnunna [IM npupaBuena npouseaenuo PM nHa 0,8 (ycioBHBIN K03GOHUITUEHT
3¢ (PEeKTUBHOCTH TEIIIOOOMEHA, U/ UM TEIUIONEPEAAUN — CM. PA3JIOKEHUE (POpMYII).
YcenoBubiii  kodpdunmeHT APGEKTUBHOCTH TEIUIOOOMEHA, W/WIW  TEIUIoNepeIadu,
npupaBHeHHbIA 0,8, TPUHAT HMCXOAs M3 MPEICTAaBICHUM O CBOWCTBAX 00OPYIOBaHUS
CKUTAHUS KUAKUX TOIUIUB MPEJACTABICHHOIO Kjacca, MpPU CPAaBHEHHH C MpOLEeccCamMu
oTxura razoBoro toruba. ®akruueckue kodpdunuentsl (KIIJI, KUM, K., u np.), kak
MPaBUIIO, OBICTPO CHMKAIOTCS, TO3TOMY U (0,8 — MPUHAT JOBOJIBHO BBHICOKUM 3HAYCHUEM
Uil cpaBHeHUs. B kauecTBe TmpuMepa, MNOpUBOAUTCS pe3ysbrar  250-4yacoBOro
skcepumenTa (CIIA), KOTOpsI OoTpaxaeT CHUKEHHE KOA(DPUIIMEHTOB OJJHOBPEMEHHO C
POCTOM TeMITepaTypbl OTXOMSIIHNX JBIMOBBIX I'a30B, pUC. 1, MOYTH S-JIETHEW TaBHOCTH, —
3Ta 0COOEHHOCTD MeUel OTHKUTa )KUAKUX TOIUIMB HayKe u3BecTHa yxe set 200, He meHee!
4) Jlonst MCHOJIb30BaHUS MOJIE3HOM MOIIHOCTH OT HOMMHAJIBHOM OTpPa)KaeT CTENEHb
3¢ (HEKTUBHOCTH UCIIOJIb30BAHUSI YCTAaHOBJICHHOM TETUIOBOM MOIIHOCTHA O0OpYAOBaHMS, K
HOMUHAJIBHOW MOIIHOCTH, B %0.

W3 moBecTBOBaHUS, MPUBEIEHHOTO HIDKE, OyIeT SIBHO TTOUYEMY BBEJICHBI OMMCAHHBIC
OMpENENICHNs, a HE MPUHATHIE B MEXKIYHAPOJHOW MPAKTUKE TEIJIOTEXHUKU CPaBHEHUS
kod(pdunuentoB monesznoro aeictBus (KIIJ), wucnons3oBanus wmomnoctu (KHUM),

M0JIE3HOr0 Hcnob30BaHus TormuBa (K, KUT), yaenpHbIx pacxonoB u op.



Features Comparison of the Leading Competitors
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DESIGN (O S SR o A%
HEAT EXCHANGER
Multi- Pass - Heavy Weight X
Multi-Pass - Light Welight X X
Single Pass - Light Welght X X X
BEURNER
specific for Used Oil X X
Retrofitted Fuel Oll X X X X
QIL PUMP
Heavy Duty - Max. Distance X
Light Duty - Min, Distance X X X X X
EFFICIENCIES
Heat Output Efficiency (%) 776 742 696 kK e33 K
Stack Temp - heat loss (F) 677 901 206 * 896 *
SERVICE % yet to be tested
Factery Trained Fleld Support X ? soma
Phone Support X X ? X X
Local HYAC mon-factory tralned X 7 X

Comparitive Analysis: Stack Temperatures
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Pucynox 1 — /lannsie 3kcnepumenma u ouazpamma cxcuzanus ompadomannvix macen (cm. Ipum.)



[IpencraBieHHple HIKE B TaONHMIAX pPacuéThl CBUACTEIHCTBYIOT O TOM, 4YTO B
MOJIaBIIAIONIEM OOJIBIIMHCTBE CIIy4aeB MAcCIOPTHBIC JaHHbIE O0OpPYJOBAHMS HE MOTYT
COOTBETCTBOBATh JEHCTBUTEIBLHOCTH: JIUOO 3aBBIINICHBI MOKA3aTEIN TEIJIOBON MOITHOCTHU
(TeTmIONPOU3BOAUTENLHOCTH), JMOO 3aHKEHBI «MaKCHMalbHBIE)» PpAacXoJlbl TOIUIMBA.
Yame »oTM HapyuieHus HaOMIOJAIOTCS B MACMOPTaxX HMHOCTPAHHBIX — OpPIHIOB,
OTCUECTBEHHBIC TPOW3BOJUTEIN HMMEIOT MEHBIINE OTCTYIUICHWS W WX JaHHBIE OoJiee
paBAONOAO0HE — TMapaMeTpPhl TEIJIOTEHEPATOPOB OTEUECTBEHHBIX MPOU3BOAUTENICH

MOJBEPraroTCsl HE MEHee KECTKOMY KOHTPOJIIO, MIPEXKJIE YeM UX CepTUPUIUPYIOT.

Tabnuuya 1 — Bo3dyxoHazspeeamesnu agmomMamu4yeckue, UHOCMpPaHHO20 npouseodcmea
N | papxa, vonens | Howswanowan | CEORR | CERLEER | omwowenne | RN | CEIT | or
n. MOLLYHOCTb, KBT nly BT HM/PM % Kna HM
HM PT PM nv
1 2 3 4 5 6 7 8 9
Clean Burn
01. CB-1500 45 4,14 39,10 1,151 15,1% 31,28 69,5%
02. CB-2500 73 6,4 60,44 1,208 20,8% 48,36 66,2%
03. CB-3500 102 9,5 89,72 1,137 13,7% 71,78 70,4%
04. CB-5000 146 13,6 128,44 1,137 13,7% 102,76 70,4%
EnergylLogic
05. EL-140H 41,6 3,75 35,42 1,175 17,5% 28,33 68,1%
06. EL-200H 58,3 53 50,06 1,165 16,5% 40,04 68,7%
07. EL-340H 99,6 8,5 80,28 1,241 24.1% 64,22 64,5%
Kroll
08. 25S 28 2,36 22,29 1,256 25,6% 17,83 63,7%
09. 40S 40 3,4 32,11 1,246 24,6% 25,69 64,2%
10. 558 55 4,64 43,82 1,255 25,5% 35,06 63,7%
11. 708 70 59 55,72 1,256 25,6% 4458 63,7%
12. 958 92 7,8 73,67 1,249 24,9% 58,93 64,1%
13. 110S 108 9,1 85,94 1,257 25,7% 68,76 63,7%
14. 140S 129 10,8 102,00 1,265 26,5% 81,60 63,3%
15. 170S 163 13,7 129,39 1,260 26,0% 103,51 63,5%
16. 195S 194 16,3 153,94 1,260 26,0% 123,16  63,5%
17. SKE-40F 46,8 3,95 37,31 1,255 25,5% 29,84 63,8%
18. SKE-60F 71,1 6 56,67 1,255 25,5% 4533 63,8%
19. SKE-80F 93 7,84 74,04 1,256 25,6% 59,24 63,7%
20. SKE-100F 104,6 8,82 83,30 1,256 25,6% 66,64 63,7%
21. SKE-170F 190 16 151,11 1,257 25,7% 120,89 63,6%
Lanair
22. HI-100 29 2,84 26,82 1,081 8,1% 21,46 74,0%
23. HI-140 41 3,78 35,70 1,148 14,8% 28,56 69,7%
24. HI-180 52 4,73 44,67 1,164 16,4% 35,74 68,7%
25. HI-260 76 6,93 65,45 1,161 16,1% 52,36 68,9%
26. HI-320 94 8,4 79,33 1,185 18,5% 63,47 67,5%
Omni
27. OWH-150 44 3,8 35,89 1,226 22,6% 28,71 65,3%
28. OWH-250 73 6,6 62,33 1,171 17,1% 49,87 68,3%
29. OWH-350 102 9,1 85,94 1,187 18,7% 68,76 67,4%
30. OWH-500 146 12,9 121,83 1,198 19,8% 97,47 66,8%
UTOor: 1,217 21,7% 65,8%




Tabnuya 2 — Bo3dyxoHazpeeamesnu agmomMmamu4eckue, ome4ecmeeHHble (20pesIku UHOCMpPaHHbIe)

Ne HoMUHANLHAS Pacxop PacuétHasn OTHOwWEHMe MpeBbI- MM ot Oons
n. Mapka, mogenb MOWHOCTb, KBT TONnuBa, MOLUHOCTb, HM/PM weHwue, PT no MM ot
’ n/y kBT % Kng HM
HM PT PM nm
1 2 3 4 5 6 7 8 9
TennoH
31. H80/M
HWXHUI 26 2,5 23,61 1,101 10,1% 18,89 72,6%
BEPXHUN 40 3,9 36,83 1,086 8,6% 29,47 73,7%
32. H80/2
HWXHUI 37 3,6 34,00 1,088 8,8% 27,20 73,5%
BEPXHUN 54 52 49,11 1,100 10,0% 39,29 72,8%
33. H95/3
HWXHUI 56 54 51,00 1,098 9,8% 40,80 72,9%
BEPXHUN 81 7,8 73,67 1,100 10,0% 58,93 72,8%
34. H95/4
HWXKHUIA 81 7,8 73,67 1,100 10,0% 58,93 72,8%
BEPXHUN 100 9,6 90,67 1,103 10,3% 72,53 72,5%
35. H95/5
HWXHUI 93 8,9 84,06 1,106 10,6% 67,24 72,3%
BEPXHUN 147 14,1 133,17 1,104 10,4% 106,53 72,5%
36. H95/6
HWXHUI 99 9,5 89,72 1,103 10,3% 71,78  72,5%
BEPXHUN 187 18 170,00 1,100 10,0% 136,00 72,7%
UTOr": 1,101 10,1% 72,7%
Ta6bnuuya 3 — lMeyu u Haepesamesnu, HeaemomMamu4yecKkue, UHOCMPAaHHO20 npou3zeodcmea
N | e, wonens | Howswanwas | CEEOR | o e, | Omwowenwe | URELE | DTS | M or
n. ’ MOLHOCTb, KBT nly ’ BT ’ HM/PM % Kna HM
HM PT PM nMm
1 2 3 4 5 6 7 8 9
37. Eliminator 35 3 28,33 1,235 23,5% 22,67 64,8%
38. Kroll W-401L,V 35 2,8 26,44 1,324 32,4% 21,16 60,4%
UTOI: 1,278 27,8% 62,6%
Master
39. WA29A
HWXHUIA 19 2 18,89 1,006 0,6% 15,11 79,5%
BEPXHUI 29 3 28,33 1,024 2,4% 22,67 78,2%
40. WA41A
HWXHUIA 24 2,5 23,61 1,016 1,6% 18,89 78,7%
BEPXHUN 41 4,3 40,61 1,010 1,0% 32,49 79,2%
41. WAB59A
HWXHUIA 36 3,8 35,89 1,003 0,3% 28,71  79,8%
BEPXHUN 59 6,2 58,56 1,008 0,8% 46,84 79,4%
Thermobile
42. AT-306, 307
HWXHUIA 20 2 18,89 1,059 5,9% 15,11  75,6%
BEPXHUN 29 3 28,33 1,024 2,4% 22,67 78,2%
43. AT-400
HWXHUIA 24 2,5 23,61 1,016 1,6% 18,89 78,7%
BEPXHUN 41 4,3 40,61 1,010 1,0% 32,49 79,2%
44. AT-500
HWXHUIA 36 3,8 35,89 1,003 0,3% 28,71  79,8%
BEPXHUI 59 6,2 58,56 1,008 0,8% 46,84 79,4%
UTOI: 1,013 1,3% 79,0%




Tabnuya 4 — lMeyu u Haepeeamesnu, HeaemomMamu4yecKkue, ome4yecmeeHHbIe

Pacxop PacuétHan MpeBbI- | MM ot Oons
:g Mapka, mogenn ::M""a"bHaBﬂ TONMNUBA, MOLHOCTb, OT::n"/u:J"e weHue, PT no MM ot
: tHoCTL, KET nly KBT % Kna HM
HM PT PM nm
1 2 3 4 5 6 7 8 9
Termail
45. Tr-015 15 1,6 15,11 0,993 -0,7% 12,09 80,6%
Jlakk
46. Kap-25 40 4,5 42,50 0,941 -5,9% 34,00 85,0%
TandyH
47. TIM-300 30 3 28,33 1,059 59% 22,67 75,6%
TennoH
48. T-603 35 3,5 33,06 1,059 59% 26,44 75,6%
UTOrI™: 1,008 0,8% 79,3%
Tabnuya 5 — Nopenku XxudkomonsueHble, MPUMeHUMbIe OJ1sl C)Xu2aHusi ompabomaHHbIX Macesl
Ne HoMUHANLHAS Pacxopn PacuyéTtHasn OTHOwWeHMe MpeBbI- MM ot Lons
n. Mapka, mogenb MOWHOCTb, KBT TONNMBA, MOLLHOCTb, HM/PM weHue, PT no MM ot
! n/y kBT % Kng HM
HM PT PM nm
1 2 3 4 5 6 7 8 9
EnergyLogic
49. H-140 41,6 3,75 35,42 1,175 17,5% 28,33 68,1%
50. B-200 58,3 53 50,06 1,165 16,5% 40,04 68,7%
51. H-340 99,6 8,5 80,28 1,241 24.1% 64,22 64,5%
52. B-375 110 9,45 89,25 1,232 23,2% 71,40 64,9%
53. B-500 146,6 13,6 128,44 1,141 14,1% 102,76 70,1%
54. B-500i 220 20,2 190,78 1,153 15,3% 152,62 69,4%
Kroll
55. KG/UB-20
HuxHu 25 2,1 19,83 1,261 26,1% 15,87 63,5%
BepxHun 33 2,8 26,44 1,248 24,8% 21,16  64,1%
56. KG/UB-55
HuxHu 43 3,6 34,00 1,265 26,5% 27,20 63,3%
BepxHun 64 54 51,00 1,255 25,5% 40,80 63,8%
57. KG/UB-70
HvxH1 60 5 47,22 1,271 27,1% 37,78 63,0%
BepxHun 99 8,3 78,39 1,263 26,3% 62,71 63,3%
58. KG/UB-100
HuxHu 71 6 56,67 1,253 25,3% 4533 63,8%
BepxHun 120 10,1 95,39 1,258 25,8% 76,31 63,6%
59. KG/UB-150
HvxH1 84 71 67,06 1,253 25,3% 53,64 63,9%
BepxHun 150 12,1 114,28 1,313 31,3% 91,42 60,9%
60. KG/UB-200
HvxH1 130 11 103,89 1,251 25,1% 83,11 63,9%
BepxHun 201 16,8 158,67 1,267 26,7% 126,93 63,2%
Omni
61. OWBC
HvxH1 26 2,3 21,72 1,197 19,7% 17,38 66,8%
BepxHun 146 12,5 118,06 1,237 23,7% 94,44 64,7%
UTOr: 1,231 23,1% 65,0%




Tabnuya 6 — Komnbi eodozpeliHble, UHOCMPaHHO20 npou3zeodcmea

Ne HoMUHANLHAS Pacxop PacuyétHasn OTHOWEHME MpeBbI- MM ot Oons
n. Mapka, mogenb MOWHOCTb, KBT TONNMBa, MOLUHOCTb, HM/PM weHue, PT no MM ot
’ n/y kBT % Kng HM
HM PT PM nm
1 2 3 4 5 6 7 8 9
Clean Burn
62. CB-200 58,6 53 50,06 1,171 17,1% 40,04 68,3%
63. CB-350 102 9,5 89,72 1,137 13,7% 71,78 70,4%
EnergylLogic
64. EL-140B 41 3,75 35,42 1,158  15,8% 28,33 69,1%
65. EL-200B 58,3 53 50,06 1,165  16,5% 40,04 68,7%
66. EL-375B 109 10,45 98,69 1,104  10,4% 78,96 72,4%
67. EL-500B 146,6 13,6 128,44 1,141 14,1% 102,76  70,1%
R&K
68. R&K-33-36 41 3,75 35,42 1,158  15,8% 28,33 69,1%
69. RTQ-100 100 8,5 80,28 1,246  24,6% 64,22 64,2%
70. RTQ-110 110 9,45 89,25 1,232 23,2% 71,40 64,9%
71. RTQ-130 146 13,6 128,44 1,137  13,7% 102,76 70,4%
72. RTQ-200 220 20,2 190,78 1,153  15,3% 152,62 69,4%
R&K (mByxTOMOYHBIE)
73. R&K-33-2/45 116 10,6 100,11 1,159  15,9% 80,09 69,0%
74. R&K-33-2/80 198 17 160,56 1,233  23,3% 128,44 64,9%
75. RTQ-2/100 200 17 160,56 1,246  24,6% 128,44 64.2%
76. RTQ-2/110 220 18,9 178,50 1,232 23,2% 142,80 64,9%
77. RTQ-2/130 293 27,2 256,89 1,141 14,1% 205,51 70,1%
R&K (y3kune, HM3KOTEMNEPATYPHbIE®)
78. 38-36-BTS 41 3,75 35,42 1,158  15,8% 28,33 69,1%
79. 38-80-BTS 100 8,5 80,28 1,246  24,6% 64,22 64,2%
80. 35-90-SAT 100 8,5 80,28 1,246  24,6% 64,22 64,2%
81. 35-90-SAT-BTS 100 8,5 80,28 1,246 24.6% 64,22 64,2%
UTOr: 1,185 18,5% 67,5%
* - OTHOCUTENbBHO Kakow rpaHuLbl MPUHATO onpeaeneHne "Hn3koTemnepaTypHbIX" KOTNOB?
Tabnuya 7 — Komnbl eodoepeliHbie, ome4ecmeeHHO20 npou3sodcmea (U o0uH B/H)
HaunmeHoBaHue napameTtpa Mogenb kotna KMM
HomuHanbHas mowHoctb (HM), kBT 270| 385 | 509 | 629 | 750 | 87,0 99,5
BaasnenHbivi KMA, % 875 | 880 | 888 | 89,2 | 895| 89,6 90,2
Pacxop Tonnuea (PT), kr/u 2,7 3,8 4.9 6,0 72 8,3 9,0
MowHocTb ropenku (MI), kBT, He MeHee 30,8 43,8 57,3 70,5 83,8 97,1 110,3
PacuyeTtHast mowwHocTb (PM), kBT 31,50 | 44,33 | 57,17 | 70,00 | 84,00 | 96,83 | 105,00
MonesHas mowHocTb oT PT no KA, kBt 27,56 | 39,01 | 50,76 | 62,44 | 75,18 | 86,76 94,71
OTHoweHue HM/PM 0,857 | 0,868 | 0,890 | 0,899 | 0,893 | 0,898 | 0,948
OTHoLweHne pacnonaraemon MI" k HM 1,141 |1 1,138 | 1,126 | 1,121 | 1,117 | 1,116 1,109
HavmeHoBaHue napameTtpa Mogenb kotna KLU (KBLL) B/H
HomuHanbHas mowHoctb (HM), kBT 50 100 150 200 300 400 30
HWXHUA (HMH) 30 60 120 180 270 350 15
BepxHuit (HMB) 70 120 150 210 340 420 29
3aaBneHHbIn KL, He meHee, % 90,0 90,0
Pacxog Tonnuea (PT), kr/y 4,3 86| 126 | 165| 255 | 350 3,5
PacuyeTtHast mowHocTb (PM), kBT 50,2 | 100,3 | 147,0 | 192,5 | 297,5 | 408,3 40,8
[NonesHasa mowHocTb oT PT no K4, kBt 45,2 90,3 | 132,3 | 173,3 | 267,8 | 367,5 36,8
OTHoweHue HM/PM 0,997 | 0,997 | 1,020 | 1,039 | 1,008 | 0,980 | 0,735
MowHocTb ropenku (M) Giersch, kBT 50 100 150 200 300 400 H/O
Mpepnenbl HacTpoiku ropenku Giersch, kBT H/A
HVDKHUIA 30 70 140 180 230 380
BEPXHUN 60 120 180 220 370 420

Coxpamenusi: B/H — Bo3ayxoHarpeBarenb; H/J1 — HET JIaHHBIX.
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Bo3HukaeT macca eCTECTBEHHBIX BOIIPOCOB:
1. Kakum o00Opa3om Obula BBINIOJTHEHA cepTUdUKaAII 000pyaoBaHUs OOJBIIMHCTBA
OopannoB? JInbo, nmocne cepTuduKanvu JaHHBIE MACTIOPTOB OBLIM M3MEHEHbI («3aBOJ B
OJIHOCTOPOHHEM IOPSAKE BIPABE BHOCUTh U3MEHEHHUSI B TEXHUUYECKYIO JOKYMEHTALIMIO»)?
JInbo, adummpoBaHHbIE JaHHBIE COACPIKAT HE TOJIHYIO HH(MOpPMAIUIO?
2. Kem ObuM BBITaHBI 3aKIIOYEHUS TEXHUYECKOW OKCIEPTU3BI, MPEXKAEC BCEro Ha
CTallMOHAPHBIE U NEPEABUKHBIE YCTAHOBKU (HE MyTaTh C IEPEHOCHBIMU)?
3. Kakumu MeToaukaMu ObLIU BBITIOJHEHbI CEPTU(DUKATMOHHBIE UCTIBITAHUS?
4. Wmerorcs U OTYETHl PEKUMHO-HATAJAOYHBIX W CEPTU(MUKAIMOHHBIX HWCIBITAHUHA
(TeXHUYECKHE 3aKITI0YEHHUS KBATU(PUIIMPOBAHHOM SKCIIEPTU3BI), U TJI€ OHU XpaHATCs?
5. Ha xakux TOmiamBax, ¢ KakoOd KaJJOPUHMHOCTBIO, C KAKOM CTEIIEHBIO M3HOCA Maciia U C
KaKUM COCTaBOM BKJIFOUEHMI ObUTH BBIMOJHEHBI MCTBITAHUS KAXJIOW MOJENH, U B KaKOU
KOMIUJIEKTHOCTH? B Kakux yCIoBUSIX MPOU3BOJIMUIUCH UCIIBITAHUS, €CITM OHU ObLTH?
6. Kakue pexomeHaanuy BeIpadOTaHbl IO pe3yiabTaTaM UCIIbITAHUNA?
7. KakoB ¢akTHueCKHil COCTaB MPOAYKTOB CTOPAHUS HA PA3HBIX TOTLIUBAX?
8. Kakue pakTuueckue TemMneparypbl UMEIOT OTXOISLIUE AbIMOBBIE Ta3bl?
9. Kakue @daxTuueckue TeMIeparypbl HMEIOT IOBEPXHOCTH OOOpYyHOBaHUS U
BO3yXOBO/IbI?
10. Kakas ¢akTrdeckasi TEIUIONMPOU3BOAUTEIIBHOCTD KaKI0H MOIEITH ?
11. Kakoii pakTuyeckuii MaKCUMaIbHBIA PACXO]] TOTUIMBA KaXKI0H MOaenn?
12. Kakue ¢akruueckue KII, K;,,;, KUM u nip. xapakTepucTUKU UMEET KaK1asi MOJAEIIb?
13. Kakue pexuMHbIE XapaKTEepPUCTUKH UMEET KaX1asi MOJIEb, BKIIFOUasi TOPENKY?
14. Kakoe COOTHOIIEHHE CMECH C BO3AYyXOM JOJIKHO MOAAEPKUBATHCS B KAXKIOW MOJETN?
15. Kakue OCHOBHbBIC MMapaMeTpbl HACTPOMKU JOJDKHBI COOJIIOAAThCS aBTOMATHUKOW U
rOpPEJIOYHBIMU YCTPOUCTBAMU?
16. B xkakux enuHUIAX U3MEPEHUS NPEACTABIEHbI JaHHBIE MACIOPTOB M KaK BBINOJHEHbI
NEePEBOJIbI COOTBETCTBUSA (PU3MUECKUX BETUYUH?
... AT.O.

3amMeTuM, 4YTO MCHpAaBJIECHHWE MNACHOPTHBIX JAaHHBIX — 3TO €IE HE MOBOJ IS

OpU3HaHUA OOOpYAOBAHMS BBICOKO WJIM MeHee 3(P(EKTHUBHBIM, JaK€ B CBOEM Kilacce



TEIIoreHepaTopoB. TeM He MeHee, yBakaeMble Op3H/bI JOJKHBI IOKA3aTh CBOM MPOAYKT
JUIIOM — He 3a0bIBaiiTe, B Poccun ecTh 3ak0H 0 3aiuTe npaB norpeduteneit. Eciu oTBeTh
Ha MOCTaBJIEHHBIE BOMPOCHI CKPBITHI OT MOTPEOUTENS — MPEABIBUTE JOKYMEHTALUIO; €CIIU
X HET — HAYHUTE C UCIBITAHUW JJIS TMOATBEPKACHUS CBOUX TEXHUKO-3KOHOMHYECKHUX
noKasareJsiei, a ajee 1o dTaraM Ha MOBTOPHYIO cepTU(UKAIIHIO.

Kakne sxoHOMUYecKHe MOCIHEACTBHs Oe3anabepHOro moadopa TEIIoreHepaTopoOB

Ha 0Tpa0OTaHHOM MAacJjie MPU OTCYTCTBUH BEPHBIX TAHHBIX O HUX CIIETYET OKUAATh:
° Ecnu daxtuyeckuii MakCUMalbHBIA pacxoj TOIJIMBA COOTBETCTBYET MACHOPTHBIM
JaHHBIM, @ HOMUHAJ MOIIHOCTHU 3aBBIIIEH — 3TO 3HAYUT, YTO MOTPEOUTENb NEPEIIaThI 3a
«HAPUCOBAHHBIC)» KUJIOBATTHI MOIIHOCTH, T.€. yJAelbHas IleHa (COOTHOIIEHHE CTOMMOCTHU
000py10BaHUsl K YCTAaHOBJIEHHOW MOLIHOCTH) 3aHMXeHa. Tak (GopMHUpYyeTCs KOHKYpCHas
(TeHmepHasi) IIeHAa TMOCTAaBKUM OO0OpyJOBaHMS, C y4€TOM KoMmIulekTanuu. Jlamee 1ieHa
o0opyaoBaHus BIEYET 3a COOO0M pacu€T 3aTpaT Ha COJAEPIKAHUE U SKCILTyaTaIUIO, PACXOIbI
KOTOPBIX IMEPEKIIaIbIBAIOTCA Ha CE0ECTOMMOCTh MPOAYKIMH MPEINPUATUS WIH B Tapud
ormycka Teruia. Hampumep, TermmoBass MOITHOCTh, criocoOHas nath 200 kBT mosie3HbIX,
Oynet ye yureHa kak 250 kBT no Homunany.

B Toxe BpeMs, HagO 3aMETUTh, YTO C TEIUIONEHEPATOPOB 3TOTO KJacca MOYKHO

CHATH TEIUJIOBYIO MOIIHOCTh HE TOJBKO IO HOMHHAILy, HO W BBILIE €r0: HAPUMEP, €CIU
CKUTaTh OOJArOpO’KeHHbIE TOIUIMBA C TOBBIIMIEHHON KaJOPHUMHOCTBIO (€CTh M JIPYTHE
CIOCOOBI — CIPABUTCS JIM camMoO 00Opya0BaHME?), HO TOTJA 3TO YK€ HE OTpaOOTaHHBIC
Macjia, a NPUIMYHO JOPOTHe TOIJIMBA. A BOT €CIM MPOEKTHPOBUIUK 3AJI0KHUT B CXEMY
TEIUIOreHEPATOP M0 HOMUHAITY — TO MIPOCUET MOKET OBITh CEPHE3IHBIM.
° Ecnu ¢akrtuueckass HOMMHAJIbHAST MOIIHOCTh COOTBETCTBYET MACIOPTHBIM JTAHHBIM
U OJM3Ka K TMOJIE3HOM, a pacxXoj TOIUIMBA 3aHMXKEH — 3TO 3HAYMUT, YTO MOTPEOUTEIND
nosiy4aer oOOpyJOBaHUE, KOTOPOE MOTPEOseT TOIIMBO B 00BEME, MPEBBIIIAIONIEM
3aIUIaHUPOBAHHBIM, pacxoAbl Ha €ro 3aKylKy, CKJIAQIUPOBAHUE M TIP. BO3PACTYT,
AKCIUTYaTallMOHHBIE W3/IEPXKKH YBEIHUYATCS, IPU 3TOM 000pyZoBaHue OyJeT uMeTh Oolee
HU3KHUE ToKaszarenu 3G (HEKTUBHOCTH, HEXKETTN YKa3aHHbBIEC B HACTOSIINX MACIOpTax.

Tem He meHee, ckuranue oTpabOTAaHHBIX MAcCeN SIBJIAETCS BBIHYXICHHOU MeEpOH.

TexHOJIOTUN CXKUTAHUA OTPA0OTAHHBIX Macesl MPEJCTABISIIOT CO00M NEepPCHEeKTUBHOE



HampaBlieHUE Pa3BUTHS TEXHUKU. be3 ommMOOK TeXHUYECKUN MPOTrpecc HE pa3BUBACTCS, U
HUKTO He OyJeT ceiluac BHOCHUTH 3alpeT Ha OKCIUIyaTaldi0 YCTaHOBIEHHOTO U
paboTococOOHOro 00OpYAOBAHMS — €r0 HAJ0 BHEIPATh, HO BHEAPATH HaJ0 ¢ ymMoMm. B
TOKE BpeMsi, HaJl0 OTJaBaTh ceOe OTUET U B TOM, YTO «OTpabOTKOI» dYallle Ha3bIBAIOT
HEJOUCTIONB30BaHHBIN pecypc Macel, u3HomeHHbl Ha 25-30%. Ho sto yxe npyras
KOHOMHUKA — SKOHOMHKA, KOTOpasi u3mepsaercs He % U T0JISAMHU, a TIOPSAKAMHU U HYJISIMH. . .
(cM. nokmaabl cepuu «AHAINW3 TOTEHIMAJA HWCIIOJIb30BAaHUSA OTPAOOTAaHHBIX Macemy).
[ToaToMmy, 11€51I€CO00pa3HO YOSAUTHCS B TOM, YTO «OTPA0OTaHHOE» MAcCiO yXKe BhIpaboTalio
CBOM pecypc, U AJi1 HEro HeT MHOTO BapHaHTa UCIOIb30BaHUS, KaK C)KUTaHUE.

AHanor MeTojla MOXHO TMEPENIOXUTh U Ha JPYrue BHUIBI MPOAYKIHMH, HO 3TOT
MaTepuan TOpuBeNEH I OIEHKM  TOIUIMBHO-DHEPIeTUYECKOW  A(P(HEKTUBHOCTH
TEIJIOTEHEPATOPOB OTXKUTA OTPaOOTAaHHBIX Maceld, He 3arTparuBas JKOJIOTHUYECKYIO
CTOpPOHY, 00€3BpeKMBaHNE, KaYE€CTBO TOILIMBA, JTUIIEH3UPOBAHUE U TIP.

Taxum 00pazom, ¢ TEXHUYECKOW JOKYMEHTAIMEH, MaclmOpPTaMi U UHCTPYKIMSIMH, C
IPOEKTaMH MPUMEHEHUS TeTUIOTEHEPATOPOB (MPAKTUUECKH, 3TO KOTIOArperarhl), JOIKHBI
paboTaTh OMNBITHBIE TEXHUYECKUE CHEIHATUCTBI M SKOHOMHCTBI, PYKOBOJCTBYSCH
pe3yibTaTaMl TEXHMUYECKHMX U  CEePTU(MUKAIMOHHBIX  HMCIBITAHUMA, BBITOJIHEHHBIX
aKKpEJIMTOBAHHBIMU J1TA00OpATOPUSIMH, @ HE MEHEKepaMu MpoAaX M 3aKynok. OTYEThI
UCIIBITAHUHN JOJDKHBI COJEPXKAaTh MEphI, MOBBIMAINE 3P(HEKTUBHOCTh MPUMEHEHUS
TEIUIOT€HEPATOPOB U UCIIOJIb30BaHUS TOILIMBA, CHUKAIOIINE PUCKU U MHOTO€ eIIf. ..

BBuy M3M0K€HHOT0, OTPEOUTESIM TIPEICTABICHHOTO KJIacca TeIIOreHepaTOpOB

Ha OTpa6OTaHHOM MacJi€, MOXXHO BPEMCHHO PCKOMCHAOBATH:

A) nOpum 3aKynmke o00OpyIOBaHMsI PpPYKOBOJCTBOBATHCS TEXHUKO-KOHOMHUYECKUM
000CHOBaHUEM U Y/EJIbHON LEHOM, MPUBENEHHON OT cpeaHeaprU(PMETHUECKON BETUUHHBI
apaMeTpoB TEIJIOBOM MOILIHOCTH OCHOBHOTO O00OpYIOBaHUS (TEIJIOr€HepaTop, BKIOYas
rOpeI0YHOe YCTPOUCTBO), T.€. oT Cp. TM = (HM + PM) / 2;

b5)  npu BHeceHMM IaHHOro o0OpyJaoBaHUs B (POPMbI YUETA pacronaraéMod MOIIHOCTH
JUISI TPOM3BOJICTBA  HAYWCIEHUM, NPHUMEHATh BEIWYMHY TEIJIOBOM  MOIIHOCTH,
npupaBHeHHYI0 Cp.TM win 00OCHOBaHHYIO pe3yJbTaTaMU PEKUMHO-HAJIaA0YHBIX

(IIyCKOBBIX, CEpTU(DHUKAMOHHBIX ) UCIIBITAHU.
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Ilpumeuanue
CBenenusi, TpelICTaBlICEHHbIE Ha  pUCyHKe 1, TmpuBeieHsl ¢  caiiTa

www.ecologicalsolutions.biz (CIIIA), B agpec KOTOPbIX ObLI JBaXK/IbI HAMPABJICH 3aMPOC C

POCHOOI: MPOKOMMEHTHUPOBATh JKCIIEPUMEHT M aKTyaJbHOCTh pe3ynbTaToB Ha 2008r.
OTtBera He Moce0Balio, HO MOCIe BTOPOTO 3ampoca ¢ caiita Obula u3bATa MHPOpPMaLUS O
METOJI0JIOTUU SKCIEPUMEHTOB.

AHanmoruyHasi CHUTyalus CIOXWiack ¢ oOpamenuem B kKommanuio «APA»

http://www.ira.spb.ru/view.htm  (r.Cankr-IlurepOypr), ubum  3asBienHsle  KIIJI

teroreHeparopoB (KU, KBI) Beime 90% (naHHble SKCITyaTallid COBEPIICHHO UHbBIE,
MHOTO KOHCTPYKTHMBHBIX HapekaHuil). Ha naBa 3ampoca B KOMIIAHHIO C MPOCHOOH
MPEACTABUTh OTYET O PEKUMHO-HATAJOUYHBIX MCIBITAHUSAX, IOCIEIOBAT OJWH OTBET:
IIPAKC-JIUCT Ha MPOLYKIIHIO.

Takum o0pazom, o00a «iIuaepa» MPOU3BOJCTBA TEIJIOTEHEPATOPOB OTKUTA
O0TpabOTaHHBIX MaceN (OTEYECTBEHHBIN U 3apyOEKHBIN) OTCTPAHIIIUCH OT MTOATBEPKICHUS
JIEKJIAPUPOBAHHBIX TEXHUYECKUX XaPAKTEPUCTHUK CBOETO 000OPYI0BaHUS.

CoMHEHMIO TakXe ObUIM MOJBEPrHYTHI JaHHbIe 0 KoTiax KUM, xapakTtepucTtuku
KOTOPBIX BBIMJISIASAT TIPABAONOAO0HO, HO KOHCTPYKTMBHOE HCIIOJIHEHHE HE MOXKET
COOTBETCTBOBATh NACIIOPTHBIM JaHHBIM.

Jpyrum npon3BoauTENSAM TEILNIOTEHEPATOPOB 3aIIPOCHI HE HANPABJISIMUCE.
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