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YKA3AHWNA K NOABOPY BEHTUNATOPOB
INSTRUCTION FOR FANS’ SELECTION

YKa3zaHuns K nogoopy BEeHTUIATOPOB
Instruction for fans’ selection

Bugpbl BeHTUNATOPOB

BeHmnaTopbl MMEIOT LULMPOKOE MPUMEHEHNE B COBPE-
MEHHON TexHuKe. OHU UCMONB3YIOTCA B COOPYKEHNSX
U1 BEHTAISILMN 1 KIMMATUSaLWN >KNbIX, OBLLECTBEH-
HbIX 1 MPOMBbILLIEHHbIX AOMOB W Manar, Anis LIEHTpasbHO-
rO W JIOKasTbHOro NMPOBETPYBAHIS B LUAXTaxX, B MHEBMOT-
paHcropTe, B CENbCKOM Xa3ancTee 1 T.4.

BeHTUNSTOpbl HEOTMEHHAs YacTb MHOMAX TEXHOMOMU-
UECKVX MPOLIECCOB B METASTYPrv, XMMUYECKOMN MPO-
MbILLITEHOCTN 1 SHepreTrke. OHM MCMONb3yIOTC O
06ecrneyeHnss TEXHOMOTMYECKN UUCTON OKPY>KatoLLen
cpenpl - 41s MPOV3BOACTBA ANIEMEHTOB PaaNOSNIEKTPO-
HUKU 1 UCYACTIUTENBHON TEXHVKI B fTaGopaTopusix TKaH-
HOW KynbTUBaLWN.

MpakTMyecKn HET Takomn OTpac/n XO391UCTBa, e BEH-
TUSITOPbI HE NMPUMEHSIOTCS.

OcHOBHOW NPO3BOAMTESNb BEHTUNATOPOB B Pecry6nu-
ke Bonrapvu: "Crniaptak” - ALl Byprac.

BeHminsaTopbl 310 pabouvie ropaBnmuyeckie Typeo-
MaLLVHbI 41 BO3dyxa Wiu rasa, npy KOTOpbIX NofaHHas
BaUly MexaHN4eckas 3Heprvisi NpespaLlaeTcs B opas-
JIMYECKYIO, KMHETUYECKYIO U MOTEHUMabHHYt0. OCHOB-
HOE SHEProo6MEHHOE YCTPOMCTBO 3TO paboyee KONeco,
KOTOpOE B 3aBUCMMOCTY OT HarpaeneHns BO3AYLLIHOTO
MOTOKA, MPOXOMSLLIEro Ypes KOMECO MOXKET 6bITb pagva-
JIbHBIM, AViaroHasbHbIM Ui OCEBbIM. HacTo paanarnbHble
N AvaroHasbHble BEHTWIATOPbI HA3bIBAIOTCS LEHTPO-
6exHbIMW. OHM MOTYT 6bITb OQHO- UM ABYCTPaHHO BCa-
CbIBAIOLLIMMM, & WX KOXKYX MOXKET MPMHMMATh MOMoxe-
HIiSI, NokasaHHble Ha ¢ur.1

BeHmnsaTopbl MOMYT 6biTb NPABOroO BPALLEHUS - pabo-
uee Koreco BpaLlaeTcs Mo Xody YacOBOW CTPENKM CO
CTOPOHbI BCACbIBaHWA BO3ayxa (T.€. MPOTBOMOOXKHOE
PacronoXXeHWO ABUraTens) 1 EBOro BpaLLEeHUs - pabo-
yee KOMeco BpaLaeTcs NPOTVIB YaCOBOW CTPENKM, T.e.
HaseBo, CO CTOPOHbI BCACbIBaHY.

&

NeBOro BpalleHns
left - hand version

npaBoro BpalleHns
right - hand version

&

Types of fans

The fans find a great application in the common
engineering. They are widely used in the ventilation
and air-conditioning installations in houses, public and
industrial buildings; in central and local ventilation of
mines; in pneumotransport; in agriculture, etc.

The fans are an essential part of many technological
processes in the metallurgy, chemical industry and
energetics. They serve for creating of technologically
clean environments - for production of elements, in
radioelectronic and computer machinery, in laborato-
ries for tissue cultivation.

Practically, there is no branch of the national econo-
my, where fans don't find application.

Main producer of fans in the republic of Bulgaria is
"Spartak" joint-stock company, Bourgas.

The fans are working hydraulic turbomachines for
air or gas, where the mechanical energy is trans-
formed into hydraulic - kinetic and potential. The main
energy changing element is the impeller, which,
according to the direction of the air or gas flowing
going through it, can be radial, diagonal or axial.
Generally the fans with radial and diagonal impellers
are called centrifugal fans. They can be single - or
double - inlet, and the position of their housting are
shown on fig.1.

The fans are produced in right-hand version - the im-
peller rotates clockwise, as seen from the sucking side
(opposite ti the motor position) and left-hand version -
the impeller rotates counterclockwise, as seen from
the sucking side.

i

®ur.1 MonoxeHne KoXyxa LEHTPOBEXXHOTO BEHTUNATOPA

Fif. 1 Possition of the housting of a centrifugal fan
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1. Oeowr, - Q [m3/h] - 06bEM Bo3ayxa (ra3a), TpaHCrop-
TYPYEMbI BEHTUISTOPOM 32 €AVHILY BPEMEHN.

2. NaBneHne nonHoe, Pv (Pa) - noBbilweHne cneumou-
UECKOWN SHepruM BO3ayXa (ra3a), MpoLuealero yepes
BEHTUNATOP.

3. JaBneHune cratmctnyeckoe, Pst (Pa) - pasHnua mex-
Oy MonHbIM JasneHvem Pa 1 gmHamMuyeckum fasre-
HVeM (KuHeTuveckas aHeprus) Pd, roe Pd npeacrasns-
€T pasHuLy B MokasaTensx AMHaMUYECKOro JaBneHus
nepen 1 3a BEHTUNSTOPOM.

MpeOcTaBneHHble B Katasiore XapakTepycTUKA OTHO-
CATCA K BO3OyXy B HOPMaslbHbIX aTMOCHEPHbIX YCo-
BUsX: Temnepartypa 293,16° K 1 nnotHocTts p=1,2 kg/md.
4. MowHocts moHtMpoBaHHast, NM (kw) - MOLLHOCTb
NCONb3yeMOoro anekTpoasuratens. 3Ta MOLLHOCTb
VMEET Pe3epPB 1 MPEBbILLAET MCMOMNb30BaHHYIO BEHTU-
NATOPOM MOLUHOCTb OT 10 Ao 20%, B 3aBUCUMOCTU OT
MOLENN 1 BapuaHTa BbIMOSHEHMS.

O6Lwme yKasaHNs K BbIGOPY BEHTWIATOPOB

Mpu BbIGOPE LIEHTPOBEXHBIX N OCEBLIX BEHTUNSATO-
POB HEOHXOOMMO VMETb BBUOY HEOOXOAVIMbIE BENMYW-
Hbl OebuTa, JaBneHVs, BUO TPaHCMOPTMPYEMbIX ra3os
(BKNIOYAs 3arbIIEHHOCTb, TEMMEPATYPY, arpECUBHOCTD,
B3PbIBOOMACHOCTb M apyre cneunduyeckne ocobe-
HHOCTW), @ TakKe U KOHCTPYKTVIBHbIE COOBPaKEHMS.

B npumepe, pacCMOTPEHHOM HKe, AAaETCA MOPSOK,
KOTOPOMY HY>KHO CrieqoBaThb MNPy BbIGOPE BEHTUNIATOPA.

Mpumep: Ham Hy)XeH BEHTUNATOpP C OEe6UTOM
Q=70000 m3/h 1 nonHoe aaeneHe Pv= 1000 Pa ans
CTaHOapTHOro BO3ayxa.

V13 npencTaBneHHbIX B KaTtanore aspoamMHamMuveckmx
XapaKTEPUCTVIK OTAENbHbIX BUAOB BEHTWIATOPOB MO 3a-
[aHHbIM NapameTpoM (Q=70000 m3/h 1 Pv= 1000 Pa) n
uvest BBUOY OCTaslbHble crieumduyeckre TpeboBaHuS,
BblGypaem seHTunsTop BHCH-14.

V13 nHOMBUayanbHOM aspoaviHaMNYECKON XapakTe-
pucTvk BHCH-14 3a Q=70000 m3/h 1 Pv= 1000 Pa ori-
penenseM 060poTbl N=660 Min". MoHT1poBaHHas Ha
BEHTUNATOPE MOLLHOCTD - 30 kw.

YpOoBeHb 3BYKOBOIO JABMEHNS BEHTUNATOPA A5 YKa-
3aHHbIX a3POAVHAMMYECKUX NapamMeTpOoB ByOeT Mexay
KpmBbiMM 85 11 87,5 dB(A). C MOMOLLIbIO OBbIYHON MHTEP-
nonaumen UWEHHON TOUKY nonyyaercs Lpa = dB(A).

YTO6bI MOMY4YNTL YPOBEHD LLYMA MO OKTaBam MCTofb-
3yeTcs 6e3pa3mMepHbI CNEKTP, KOTOPbIN OaéTCs B Tab-
niue rop, aspOOVHAMMYECKON XapaKTEPUCTVKA Kak
f(ALp).

YpOoBeEHb 3BYKOBOIO OABIIEHNS MO CMEKTPY OKTaB Bbl-
uucnsetcs no hopmyre:

Lp=Lpa+ALp

[1ns BbIGPAHHOM TOUKM aSpOaNHAMNYECKON XapaKTe-
PUCTUKM, UCMOMb3yst 6e3Pa3MEPHYIO XapaKTEPUCTIKY,
nosyyaeTcs ypoBEHb 3BYKOBOTO JABMEHNS B OKTaBax OT
63 0o 8000 Hz.
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1. Flow, Q[m3/h] - the volume of air (gas) trans-
ported by the fan per unit of time.

2. Full pressure, Pv[Pa] - increase of the specific
energy of the air (gas), flown through the fan.

3. Static pressure, Pst [Pa] - the difference
between total pressure Pv and dynamic pressure
(kinetic energy)Pd is the difference in the dynamic
pressure before and after the fan. The characteris-
tics shown in this catalogue are stated for air at nor-
mal atmosphere conditions: temperature 293,16
degrees K (20 degrees C) and air density p = 1,2
kg/m3.

4. Installed power, Nm [Kw] - the power of the
used el.motor. This power is with reserve and
exceeds the consumed power of the fan about 10 -
20%, depending on the model and version of imple-
mentation.

General instruction for fan selection

In selection of centrifugal and axial fans capacity,
pressure, kind of transported gases (including dust,
temperature, aggressiveness, explosiveness and other
specific features) and also constructive reasons should
be stated.

The sequence of choosing a fan is given in the fol-
lowing example

EXAMPLE : We need a fan with a flow of Q = 70 000
m3/h and total pressure of Pv = 1000 Pa

From the summary aerodynamic characteristics of
the different versions of fans shown in the catlogue for
parameters Q = 70 000 m%h and Pv = 1000 Pa and
other specific requirements, we choose fan VNSN-14.

From the individual aerodynamic characteristics of
VNSN-14 for Q = 70 000 m3/h and Pv = 1000 Pa, we find
rotation frequency per minute n = 660 min'. The
installed power of the fan is 30 kw.

The level of sound pressure of the fan for given aero-
dynamic parameters is between the curves 85 and 87,5
dB/A/. With a simple interpolation the point is found
Lpa = 86 dB/A/.

In order to achieve noise level in octaves, we use non-
dimensional spectrum, which is given in a table below
aerodynamic characteristics as f(ALp)

The sound pressure level in octave spectrum is given
in the formula :

Lp =Lpa + AlLp

For the chosen point from the aerodynamic
characteristic, using nondimensional spectrum we
receive the sound pressure level in octave from 63 to
8000 Hz.
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f /Hz/ 63 125 250 500

1000 2000 4000 8000

Lp /dB/ 83 84 84 82

79 77 74 71

YpoBeHb 3ByKOBOrO AaBfieHNs Ha PacCTOAHNUM 1
= 3m onpepgensieTca no dopmyne

Lea@) = Lpaq) T 2019 1?

roe:

LPA(S) - YPOBEHb 3BYKOBOIO JaBfeHus Ha pac-
CTOSIHUN 3mM

LPA(1) - OTCYET 3BYKOBOIO JaB/ieHNA B XapakTe-
pucTuKe

r =3m.

YpoBeHb 3ByKOBOW MOLLHOCTY BblYMCNAETCS OT
CTONHOCTW YpaBHS 3ByKOBOrO AaBfieHnNs cornac-
Ho dopmyne:

Ly ~Lpp + 8

roe:

Ly - YPOBEHb 3BYKOBOWN MOLLHOCTY
Hanpuwmep L, ~ 86 + 8

Ly =~ 94 dB/A/

- TUM BeHTUNSTOpAa

- 0e6urt - [m3/h]

- naeneHue nonHoe - [Pa]

- MOHTMPOBAHHas MOLWHOCTb - [kKW]

- 060pOThI - [Min]

- NONOXXEHNe KOXXyxa - cornacHo éur. 1

- XapakTepucTtuka ¢naiouga - Temneparypa,
B3PbIBOONACHOCTb, 3arblfIEHHOCTb, NPUANAYN-
BOCTb MbinNu 1 Apyrue cneunduyeckre
Tpe6oBaHus

- COOPY)XEHUS K BEHTUNATOPY - pama, Buépopa-
Ma, ynpyrue cBs3u u T.4.

The sound pressure level of a distance of r = 3 is
calculated according to the formula :

Lpa@ = Lpaq) +20 '9%

where :
LPA(S) - sound pressure level up to 3m distance
LPA(1) - read from the characteristic level of
sound pressure.
r=3m.

The level of sound power is calculated from the
level of sound pressure by the formula :

Ly=~Lps +8

where :
Lw - level of sound power
For the example : Lw ~ 86 + 8
Lw ~ 94 dB/A/

- type of fan

- capacity [m3/h]

- full pressure |Pa]

- installed power [kW]

- rotation frequency per minute [min]

- position of the housting - according to fig.1.

- characteristic of the fluid - temperature, explosive
ness dust, adhesiveness of the dust and other
specific requirements

- fan equipment - frame, vibrated frame, flexible
joints and other.






