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AHANN3 NMAPAMETPOB PABOTbI TArOAYTbEBbIX MALLWH C PA3JIMYHBIMU
YIMAMU YCTAHOBKMU JTIOMNMATOK PABOYUX KOJIEC

Opuenmupysice ha maxcumanwhwiti KIIJ/[ npu eévibope muna nachemamens, 6oiee cogpe-
MeHHble HAZHemamenu ¢ eneped 3acHYMbIMU JONAMKAMU paboue2o Koiecd 8 OCHOBHOM
cmanu npoobaemMoll 02paHuienusi RPoU3800UMENbHOCHU CUCIEM NO msee U OYMbI0 OMONU-
menvHuix komeavhvix u TOC. B cmamve chopmynuposanvt mpebosanus K u3MeHEHUIO KOH-
yenyuu nooxo0a OYeHKU IHepeodIPGekmusHocmu U 6b100pa Ma200YMbesbIX MAWUH, A
makdice onpedenenue napamempos pabomoi msa2o0ymvbesblx CUCem KOnIos.

Kniouesvie cnosa: Komen - Beumunamop - /[oimococ - KIIJ[ - Aspoounamuneckue xapax-
MepUCmuKu.

B.A. Apcipiit, B.O. Maxapos, FO.M. Cepoosa, O.B. Biwinecscvka
Opechka epkaBHa akageMis OyJiBHUITBA Ta apXiTeKTypH, BYyI. [iapixcona, 4, 65029, Oxeca

AHANI3 NAPAMETPIB POBOTU TAroayTTbOBUX MALLUUH 3 PIBHUMU KYTAMU

YCTAHOBKWU JTIOMNATOK POBOYUX KOJIIC

Opienmyouucey Ha maxkcumanvruti KKJ/[ npu eubopi muny nacnimaua, Oinviu CyyacHi Ha-
2HIMayi 3 ynepeo 3acHymumu J0NAmKamy pobo4o2o Koiecda 8 OCHOBHOMY CMAaU npobe-
MOI0 00MedCcenHs NPOOYKIMUGHOCME CUCEM RO MA3I | OYMmIio ONANI08ATLHUX KOMENbHUX |
TEC. V cmammi cghopmynvogani gumocu 00 3MiHU KOHYenyii nioxody 00 OYIHKU eHepeoe-
Gexmuenocmi ma 6ubOOpPy MA200YMMbOBUX MAWUH, A MAKOINC BUSHAUEHHS NAPAMempie
pobomu ma2o0ymmuoeux cucmem KOmMiie.

Kniouogi cnosa: Komen - Benmunsmop - /fumococ - KKJ/[ - Aepoounamiuni xapakmepuc-

muKku.

I. BBEAEHUE

B obecrieuennn paGoTh KOTIIOB OJHAMH H3 HaH-
Oonee BaXXHBIX SIBIIOTCS TATOAYTHEBBIC CHCTEMEI,
KOTOPBIE COCTOST U3 CHUCTEMBI ITOJa4YH BO3IyXa B KO-
TeN — JAyTheBas CUCTEMa C BEHTHJISATOPOM H CHCTEMEI
yIaJeHUs TbIMOBBIX Ia30B U3 KOTJA — TATOBask CHCTE-
Ma C ABIMOCOCOM. B KauecTBe TATOAYThEBBIX MAIIIMH B
OCHOBHOM HCIIOJIb3YIOT HarHEeTaTeNH HEHTPOOESKHOTO
THIIA, © UMCHHO OHH SIBIIIOTCS CAMBIMH PacrpoCTpa-
HCHHBIMH MEXaHHU3MaMH YHEPIeTHUECKUX cucTeM. J[ist
paboTHI TATOAYTHEBBIX CUCTEM KOTIIOB KpymHBIX TOC
pacxoayetcs moutu 30% OT Bcex 3aTpar HEpruu Ha
COOCTBEHHBIC HYXKJIbI SHEPTOOJIOKOB.

Jo 60-70-x rofoB HCIOJIE30BAJIMCh BEHTHIIATO-
PBL M JBIMOCOCHI C 3arHYTHIMH BIEpE]  JIOTIATKAMH
pabouero koneca. Hauunas ¢ 70-80-x romos, npuopu-
TeT OBLI OTIAH BEHTWIATOPAM M JABIMOCOCAM C 3arHy-
TBIMM Ha3aj JONaTKaMu Yy KOTOpbix BenuuuHa KIIJ]
BhIIe Ha 15% u Oosiee. AHANMM3 PEKUMHBIX KapT IMO-
Ka3aJl, 4TO B psJie CIydacB 3aMEHa BEHTUJISTOPOB H
JIBIMOCOCOB TIPHBOJIMIIA K CHIYKCHHIO MTPOU3BOIUTEIb-
HOCTH TATOMYTHEBBIX CHCTeM. Ha HEKOTOPBIX dHEPro-
onokax TOC 200 u 300 MBT OblIM U3MEHEHBI BEJIH-
YHHB HOMHHAJIBHOW MOIIHOCTH W3-3a OrPaHUYCHUH

MOIIIHOCTH JHEProOJOKOB Mo Tsire aubo mo may-
Th10 [1-3].

B Hacrosimee BpeMs mpHOPHUTET BHIOOpa HarHe-
TaTens U ero Tuma omnpezaensercs mnokazarenem KIT,
9TO PETIAMEHTHPOBAHO B MPaBMIIAX MPOCKTUPOBAHUS
I'OCT 10616-90. Takoit moaxo MPOSKTUPOBAHHS IIPH
PEKOHCTPYKIIMM TATOAYTHEBBIX CHCTEM KOTEJIBHBIX
YCTaHOBOK OOJBIION MOIIHOCTH, HA OCHOBE 3aMEHBI
TATOIYThEBBIX MAIIMH, IPUBOJUT HE K CTUMYJIHUPOBA-
HUIO CHIDKEHHS IOTEPh B CHCTEMax, a OrPaHHYCHHIO
UX TI0 MPOM3BOJUTEIHHOCTH.

[Ipobnema BBIOOpa HarHeTaTeNled a’pOJAMHAMH-
YECKMX CHCTEM 3aKJII0YaeTcs B CIEIyIoIeM — JIM0o
obecrieunBaercst OoJbIIast TMPOM3BOAUTEIHHOCTh C
BEHTHIJISATOPAMHU JTHOO JBIMOCOCAMHE C 3aTHYTHIMH BIIC-
pen pabo4yMMHU JIOTIATKAMH, HO C YBEIHMYCHHBIMH
yACTbHBIMH 3aTpaTaMu SHEPruy, 00 OoJiee BBICOKAs
SKOHOMHUYHOCTh HarHeTaTelled ¢ 3arHyThIMH Ha3aj
JIoTIaTKaMH, HO ToJa4ya yMeHbImaercs Ha 15% u 6oree.

Heo6xonnmocTs co3nanne parrioHaIbHBIX ITOKa-
3aresieil MPOEKTUPOBAHMSA P BBIOOpE HArHETATENs U
KOPPEKTHOM WHCTAJUIAIMH TATOAYTHEBOTO 000pyI0-
BaHUS C [ENBI0 TOBBIIICHHUS MPOU3BOAUTEIHEHOCTH 3a
CYEeT YMCHBIICHHS SHEPrONOTPEONICHUS — OJHA W3
ITIaBHBIX 33]a4 TEMJIOT€HEPUPYIOLIET0 KOMILIEKCa.
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Il. OCHOBHAS YACTb

Jis aHanm3a TEOPETHUYECKNX HATIOPHBIX Xapak-
TEPUCTUK BEHTHILITOPOB U ABIMOCOCOB C PA3IMIHBIMU
yIIaMHA YCTaHOBKH JIOTIATOK pabodero koieca B OC-
HOBHOM TIPUMEHSIOT TEOPUIO IBIDKEHHS HICaTbHON
HEC)KUMAEeMOH KHIKOCTH Ha OCHOBE ypaBHEHHUH Oii-
Jepa U TEOPEMBI CIIOKEHUs CKOPOCTEH ¢ = U + W,
rie ¢ — abCoMTHAs CKOPOCTh, U — OKpYXkHas CKO-
pPOCTh, W — OTHOCUTEJBbHAsT CKOPOCTh (pUCYHOK 1)
[4,5].

2r ﬂz
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Pucynok 1 — Tpeyeonvruxu ckopocmeii pabouezo Ko-
J1eca YyeHmpooeHCHo20 eHMUNIAMopa: a) ¢ Ha3ao 3a-
SHYymbLMU Jonamkamu, 6) enepeo 3a2HymuvlMu J10Nam-
Kamu

B cootBeTcTBUEU C Teopuel Diiiepa KOJIHUYECT-
BEHHBIC ITOKa3aTeIH IICHTPOOEKHBIX BEHTHIISTOPOB
OTIIMYAIOTCS OT SKCIEPHUMEHTAIBHBIX, HO KaueCTBEH-
HBIE TIOKA3aTeNIN IMEIOT OJJMHAKOBBIEC TCHICHIIUN.

W3 ypaBHeHHs Diinepa TEOpETHUECKUI HAmop
HarHeTaresis C Y4eTOM yIJla YCTaHOBKH JIONATOK [
OIpEeNENAETCs N0 CIAETYIOMEMY BbIPaKEHHIO!

2
o —pluz-—2 _u,cigh, M
7zD,b,
rre: D, - okpyskHasi cCKOpOCTh KoJjieca 1O KOHIIaM JIo-
HaToK;
b, - mmpuHa koneca;
Q - IPOU3BOAMUTENHHOCTS.

Jiis pacuéra M3MEHEHUsS TEOPETHYECKOU MOLI-
HOCTH HAaTHETATEeJsI HCIOJB3YIOT BEIPAKCHHUE:
2
2__Q
N =Q-p|u; ——=—u,ctgp, 2
zD,b,

CornacHO pacCUMTAHHBIX XaPaKTCPUCTHK BEH-
THIATOpPA C YBEIMYCHHEM IHHAMUYECKOH COCTaB-
JSIFOLIEH U1 pabodero Kojeca ¢ 3arHYTBIMH JIOIAT-
KaMH{ BIIEPEH, HANOp ¥ MOIIMHOCTh HATHETATelNs 3Ha-
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YHUTEJILHO BO3PACTAIOT, a NP 3arHyThIX Ha3aJ - CHH-
xaroTed (pucyHok 2). Kpome toro, ans pabodero xo-
Jieca ¢ 3aTHYTBIMH BIIEpe[ JIOaTkaMu [, > 90° craTu-
geckmit KITJ{ #,,,<0,5, a mms pabouero koyeca ¢ 3a-
THYTBIMH Ha3a JomaTkamu S, < 90° - ipe— 1.

Pucynok 2 — Teopemuuecxue napamempvl HacHema-
meeil. a) ¢ Ha3a0 3a2HYMbIMU JOnamxamu; 6) enepeo
3aeHYMbIMU IONAMKAMU

CrnenoBarenpHO, Koraa yron f, > 90°, pe3yib-
TUPYIOIIAs CKOPOCTh ¢ GOJIbIIE, YEM OKPYXKHasi CKO-
pocth U, 4To obecrednBaeT OOJBINYI0 BEIHUHHY
MOJTHOTO Hamopa paOoTaromiero HarHerartens P, u
6onee Hu3KkWH crarmaeckui KIT/I.

Jns anHanmm3a pabodumx XapakTepHCTHK ObUIN
BBIOpAHbBI HArHETATENN C Pa3HBIMH YIJIaMH YCTaHOBKH
JomaTok pabodero koieca M HMX adpOIUHAMHUYECKHE
XapaKTEePUCTUKH, UCIIONB3yeMble B KOTIax OOJBIIOH
momroct B/I-15,5 u BIIH-17 [6]. Ha xapakrtepu-
crukax BJI-15,5 Ha pucyHke 3 BUiHO, 4TO TIpH 000pO-
tax N =750 06/MMH B 00JIaCTH MaKCHUMaJbHOTO 3Ha-
yenust KIIJI n, = 70%, BenTuisitop oOecreunBaer
o129y Qmax o =~ 65 ThIC. M aac (pucyHoK 3).

B 70-x romax XX Beka BEeHTHIATOpPHI ThHa BJ]
CTaJIM 3aMEHSTh Ha BEHTHJISATOPHI C 3arHYTHIMH Ha3a[
nonarkamu tuna BJIH, y kotopeix yrom f; < 90°.
HoBast KOHCTpYKIMSI BEHTWJIATOPOB C 3arHYTHIMH Ha-
3a] Jionatkamu no3ponuia yseanuuts KIIJ BeHTHs-
TOpoB 10 85% u Bhlle. Kpome T0ro, 3aTparsl MOIIHO-
CTH BEHTWJISITOPOB U JBIMOCOCOB C YBEJIMYECHHEM I10-
Jladd YMEHBIIA0TCS, 9T0 obecreunBaeT 0ojiee BBICO-
kue 3HaueHus: KIIJI narnerareneil. I'maBHOe cyiect-
BEHHOE pa3jM4yKMe HAIOPHBIX XapakTePUCTHUK HSTHX
JIBYX THIIOB BEHTHJISITOPOB — pa3Hasl 110/1a4a NP OJH-
HaKOBBIX yCJIOBHAX. HecMOTps Ha TO, YTO MakcCH-
ManbHoe 3Hauenue KIIJ[ entmmsropa BJIH-17 KI1[]
ny = 85% (pucynok 3, Tabnuua 1), maxe ¢ yderom
Oouiblliero AuaMeTpa padovero Kojeca Ha OJUH TUIIO-
pasmep mo cpaBHenuto ¢ BJI-15,5, nmomaya B 30HE
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MaKCHUMaJIbHOTO KITI HE
3
Qmax o = 56 THIC. M°/Uac.

MpeBbIIIACT

Tabéauna 1 — OcHOBHBIE MapaMeTpPhl TYThEBBIX BEH-
THJISITOPOB

Nv Qmax o N, Py,
Bewrmrop teic.m/a | kBt | malla
BJH-17 85 56 50 270
BJ/I-15,5 70 65 100 620
F, dafla N, kBrn
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Pucynok 3 — Aspoounamuueckue xapaxmepucmuxu. 1
- dymvesoco senmunsimopa BIIH-17; 2 - dymvesoco
eenmuasmopa B/[-15,5.

Ha TOC u kpyImHBIX OTONUTEIBHBIX KOTEIHHBIX
Takas 3aMeHa B psje CllydaeB NpHBeNia K OrpaHHde-
HHIO TETJIOBOH MOIITHOCTH.

bonee Bwicoxoe 3Hauenume KIIJI He sBigercs
MPUOPUTETHBIM MOKa3aTeJeM IpH BHIOOpEe HarHerare-
T, T.K. BEJIMUMHA NOTepb nasineHus AP npu pacuére
3HaueHust KIIJ| yuuThIBaeTcs Kak MOJIE3HBIM mapa-
MeTp:

_Q'Pv 3
= N ( )
R =P, +R, @

rae: Py, — muHamudeckoe jasienue, P, — cratude-
CKOE JIaBJICHHUE!
P. =P +ZAP (5)
cm m
rne: P, — TexHomorndeckoe faBieHHE (IaBJIEHHE He-
00X0MMO€ JUIsl TEXHOJOTHYECKOro mnpouecca), AP —

MOTCPU AaBJICHUS.

B ycnoBusx, Koraa riiaBHOE pa3jiinine MEXIy
pabounMu KoJecaMd C Pa3HBIMU YIJIAMH YCTaHOBKU
JIOIIATOK - 3TO TMepepacrpeesieHne AMHAMUYECKON U
CTaTHYECKOH COCTaBJISIONINX, 3HAYCHHE II0JIHOTO
KIIJI npu BeIOOpe HarHerarenst He Bcerna OyaeTr sB-
JsIeTCsl ONTHMAIIbHBIM TOKa3aTeneM. [loatomy onHO
W3 HAMpaBJICHUI ONTHUMHU3AIMK PabOThl ad3POJHHAMHU-
YECKON CHCTEMBI, KPOME OTPEHICICHUS TPUOPUTETHO-

ro THoKasaTesis WM I0Ka3aTesied NpH IMPOEKTUPOBa-
HUHM CHCTEM, SIBJISETCS HEOOXOIUMOCTh CHIDKEHUS
MOTEPh B a3POJMHAMHIECKUX TPAKTaX U KOPPEKTHOTO
CONPSDKEHHS MapaMeTpoB pabOThl BEHTHISTOpA C Ce-
ThIO. B dYacTHOCTH, M3MEHEHHS ONpENENICHUS Mapa-
METPOB PabOTHI CHCTEMBI Ha OCHOBE ABYX HAIlOPHBIX
XapaKTEpPUCTUK CETH W HArHETaTess, H3-3a Pa3HbIX
MIPOHUCXOAIIMX MpoLeccax MpH HAOETaromeM MOTOKe
Ha BXOJHOM Y4acTKe M €ro CXKaTHH Ha y4acTKe HarHe-
TaHuUs, BIMSIOIINX Ha adpOJMHAMHKy pabodero KoJje-
ca ¢ pa3sHbIMHU YIJIaMH YCTAaHOBKH Pa0OYHX JIOMATOK.

111. BBIBOJbI

1. 3amena TaroxyTheBbIX MammH THIAa B/ 1 [l ¢
3arHyTHIMHU BIIEpE] JONaTkamMu Ha HarHerarenu BJIH
u JIH ¢ 3arHyThIMH Ha3aj JIOMATKAMHU MpPUBENa K CHH-
KEHUIO MPOU3BOIUTEILHOCTH TATOAYTHEBBIX MAIINH
KOTJIOB U B PsIIC CNIy4aeB K OrPAHUYCHUIO MOIHOCTH
KOTJIOB TI0 TAIT€ JTUOO AYTHIO.

2. [TokasareneM >KOHOMHYHOCTH pPabOTHI a’3po-
JUHAMHYECKHX CUCTeM 10 cux mop octaercs KIIJ]
HarHeTaTeNiel — BEHTWIATOPOB JHOO JABIMOCOCOB, YTO
HE B MOJHOM Mepe oTpaxkaeT 3 dekTuBHOCTE mpoIiec-
COB B DHEPIeTHUCCKUX CHCTEMaX, TaK KaK HarHeTare-
JH SIBJISIIOTCSI TOJNBKO YaCThIO CIOXKHBIX IPOILIECCOB
CKATHSl U TPAHCIIOPTHPOBAHUS BO3AyXa JHOO IHIMO-
BBIX I'a30B.

3. LlenecooOpa3HO MPOBECTH aHAIU3 MPEICTAB-
JICHUsI TIAPaMETPOB TSTOJAYThEBBIX TPAKTOB KOTIOB, a
Takke pacdera dPPEKTUBHOCTH UX PabOTHI C IETBIO
0ojiee KOPPEKTHOT'O TMPEACTABICHUS XapaKTEPHCTHK,
KakK HarHeTaTeneﬁ, TaK U OTACJIbHBIX YYaCTKOB a’po-
JAUHAMHUYCCKHUX CUCTEM.
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V.A. Arsiry, V.0. Makarov, Y.N. Serbova, 0.V. Vishnevskaya
Odesa state academy of building and architecture, str. Didrihsona, 4, 65029, Odesa

ANALYSIS OF WORK PARAMETERS OF THE FORCED-DRAFT MACHINES WITH
DIFFERENT ANGLES SETTINGS OF IMPELLERS BLADES

In the thermal power plants and heating plants about 30% of the total cost of energy for their own needs is spent
on the forced-draft system. When these systems were designed and was created the basic capacity thermal power
complex, as blowers were used forced-draft machines: VD series draft fans and exhaust fans series D. Develop-
ment of fan structure and aerodynamics of the blade flow in the impeller predetermined ineffectiveness of used
impeller design with forward curved blades and approved the higher performance for fans with backward
curved blades. In order to save energy sources instead of draft machines series VD and D mainly were used
blowers series VDN and DN. Installation of new high-efficiency blowers led to efficiency increasing, but at the
same time occurred a significant reduction of the boiler thermal rating. Focusing on maximum fan efficiency,
modern blowers basically became a system limiting problem, which causes draft and forced draft systems pro-
duction limiting. Analysis of aerodynamic parameters of the most common draft machines VD - 15,5 and VDN -
17 showed that on the characteristics of the VD - 15,5 with rotations n = 730 rev / min in maximum efficiency #,
= 70%, the fan supplies Q ~ 65 K. m¥hr and at maximum efficiency fan VDN- 17 efficiency #, = 85%, the supply
in the zone of maximum efficiency does not exceed Q ~ 56 K. m*/hr. According to the comparison of the parame-
ters can be seen that blowers performance with forward curved blades is up by 20% and the efficiency is 15%
lower. Selection priority in the process of design and modernization of forced draft systems between two types of
fans still has not been resolved. Therefore to summarize and derive concepts to solve the problem of optimal
choice of a blower were made the following general conclusions:

- Changing the approach to the economic value of optimal operating mode TDM providing their stable work will
partially solve the nominal power derating problem of heating boilers and thermal power plants;

- Indication of the aerodynamic efficiency of the systems is still efficiency blowers - fans or smoke exhausts that
doesn’t fully reflect processes in the power systems, as blowers are only part of the complex processes of com-
pression and transportation of air or flue gas;

- It is advisable to analyze the representations of forced-draft parameters of the boilers, and the calculation of
the efficiency of their work in order to have more accurate representation of the characteristics of blowers as
well as individual sections of aerodynamic systems.

Keywords: - Boiler - Fan - Exhauster - Fan efficiency - Aerodynamic characteristics.
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