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ÇË‰˚ ‚ÂÌÚËÎflÚÓÓ‚
ÇÂÌÚËÎflÚÓ  ̊ËÏÂ˛Ú ¯ËÓÍÓÂ ÔËÏÂÌÂÌËÂ ‚ ÒÓ‚Â-

ÏÂÌÌÓÈ  ÚÂıÌËÍÂ. éÌË ËÒÔÓÎ¸ÁÛ˛ÚÒfl ‚ ÒÓÓÛÊÂÌËflı
‰Îfl ‚ÂÌÚËÎflˆËË Ë ÍÎËÏ‡ÚËÁ‡ˆËË ÊËÎ˚ı, Ó·˘ÂÒÚ‚ÂÌ-
Ì˚ı Ë ÔÓÏ˚¯ÎÂÌÌ˚ı ‰ÓÏÓ‚ Ë Ô‡Î‡Ú, ‰Îfl ̂ ÂÌÚ‡Î¸ÌÓ-
„Ó Ë ÎÓÍ‡Î¸ÌÓ„Ó ÔÓ‚ÂÚË‚‡ÌËfl ‚ ¯‡ıÚ‡ı, ‚ ÔÌÂ‚ÏÓÚ-
‡ÌÒÔÓÚÂ, ‚ ÒÂÎ¸ÒÍÓÏ ı‡Á‡ÈÒÚ‚Â Ë Ú.‰.

ÇÂÌÚËÎflÚÓ  ̊ÌÂÓÚÏÂÌÌ‡fl ˜‡ÒÚ  ̧ÏÌÓ„Ëı ÚÂıÌÓÎÓ„Ë-
˜ÂÒÍËı ÔÓˆÂÒÒÓ‚ ‚ ÏÂÚ‡ÎÛ„ËË, ıËÏË˜ÂÒÍÓÈ ÔÓ-
Ï˚¯ÎÂÌÓÒÚË Ë ˝ÌÂ„ÂÚËÍÂ. éÌË ËÒÔÓÎ¸ÁÛ˛ÚÒfl ‰Îfl
Ó·ÂÒÔÂ˜ÂÌËfl ÚÂıÌÓÎÓ„Ë˜ÂÒÍË ˜ËÒÚÓÈ ÓÍÛÊ‡˛˘ÂÈ
ÒÂ‰  ̊- ‰Îfl ÔÓËÁ‚Ó‰ÒÚ‚‡ ˝ÎÂÏÂÌÚÓ‚ ‡‰ËÓ˝ÎÂÍÚÓ-
ÌËÍË Ë ËÒ˜ËÒÎËÚÂÎ¸ÌÓÈ ÚÂıÌËÍË ‚ Î‡·Ó‡ÚÓËflı ÚÍ‡Ì-
ÌÓÈ ÍÛÎ¸ÚË‚‡ˆËË.

è‡ÍÚË˜ÂÒÍË ÌÂÚ Ú‡ÍÓÈ ÓÚ‡ÒÎË ıÓÁflÈÒÚ‚‡, „‰Â ‚ÂÌ-
ÚËÎflÚÓ  ̊ÌÂ ÔËÏÂÌfl˛ÚÒfl.

éÒÌÓ‚ÌÓÈ ÔÓÁ‚Ó‰ËÚÂÎ  ̧‚ÂÌÚËÎflÚÓÓ‚ ‚ êÂÒÔÛ·ÎË-
ÍÂ ÅÓÎ„‡ËË: ”ëÔ‡Ú‡Í” - ÄÑ ÅÛ„‡Ò.

ÇÂÌÚËÎflÚÓ  ̊ ˝ÚÓ ‡·Ó˜ËÂ „Ë‰‡‚ÎË˜ÂÒÍËÂ ÚÛ·Ó-
Ï‡¯ËÌ  ̊‰Îfl ‚ÓÁ‰Ûı‡ ËÎË „‡Á‡, ÔË ÍÓÚÓ˚ı ÔÓ‰‡ÌÌ‡fl
‚‡ÎÛ ÏÂı‡ÌË˜ÂÒÍ‡fl ˝ÌÂ„Ëfl ÔÂ‚‡˘‡ÂÚÒfl ‚ „Ë‰‡‚-
ÎË˜ÂÒÍÛ ,̨ ÍËÌÂÚË˜ÂÒÍÛ  ̨Ë ÔÓÚÂÌˆË‡Î¸ÌÌÛ .̨ éÒÌÓ‚-
ÌÓÂ ̋ ÌÂ„ÓÓ·ÏÂÌÌÓÂ ÛÒÚÓÈÒÚ‚Ó ̋ ÚÓ ‡·Ó˜ÂÂ ÍÓÎÂÒÓ,
ÍÓÚÓÓÂ ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ Ì‡Ô‡‚ÎÂÌËfl ‚ÓÁ‰Û¯ÌÓ„Ó
ÔÓÚÓÍ‡, ÔÓıÓ‰fl˘Â„Ó ˜ÂÁ ÍÓÎÂÒÓ ÏÓÊÂÚ ·˚Ú  ̧‡‰Ë‡-
Î¸Ì˚Ï, ‰Ë‡„ÓÌ‡Î¸Ì˚Ï ËÎË ÓÒÂ‚˚Ï. ó‡ÒÚÓ ‡‰Ë‡Î¸Ì˚Â
Ë ‰Ë‡„ÓÌ‡Î¸Ì˚Â ‚ÂÌÚËÎflÚÓ  ̊ Ì‡Á˚‚‡˛ÚÒfl ˆÂÌÚÓ-
·ÂÊÌ˚ÏË. éÌË ÏÓ„ÛÚ ·˚Ú  ̧Ó‰ÌÓ- ËÎË ‰‚ÛÒÚ‡ÌÌÓ ‚Ò‡-
Ò˚‚‡˛˘ËÏË, ‡ Ëı ÍÓÊÛı ÏÓÊÂÚ ÔËÌËÏ‡Ú  ̧ÔÓÎÓÊÂ-
ÌËfl, ÔÓÍ‡Á‡ÌÌ˚Â Ì‡ ÙË„.1

ÇÂÌÚËÎflÚÓ  ̊ÏÓ„ÛÚ ·˚Ú  ̧Ô‡‚Ó„Ó ‚‡˘ÂÌËfl - ‡·Ó-
˜ÂÂ ÍÓÎÂÒÓ ‚‡˘‡ÂÚÒfl ÔÓ ıÓ‰Û ˜‡ÒÓ‚ÓÈ ÒÚÂÎÍË ÒÓ
ÒÚÓÓÌ  ̊‚Ò‡Ò˚‚‡ÌËfl ‚ÓÁ‰Ûı‡ (Ú.Â. ÔÓÚË‚ÓÔÓÎÓÊÌÓÂ
‡ÒÔÓÎÓÊÂÌË  ̨‰‚Ë„‡ÚÂÎfl) Ë ÎÂ‚Ó„Ó ‚‡˘ÂÌËfl - ‡·Ó-
˜ÂÂ ÍÓÎÂÒÓ ‚‡˘‡ÂÚÒfl ÔÓÚË‚ ˜‡ÒÓ‚ÓÈ ÒÚÂÎÍË, Ú.Â.
Ì‡ÎÂ‚Ó, ÒÓ ÒÚÓÓÌ  ̊‚Ò‡Ò˚‚‡ÌËfl.

ìÍ‡Á‡ÌËfl Í ÔÓ‰·ÓÛ ‚ÂÌÚËÎflÚÓÓ‚
Instruction for fans’ selection
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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.
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Fif. 1 Possition of the housting of a centrifugal fan
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INSTRUCTION FOR FANS’ SELECTION

1. ÑÂ·ËÚ, - Q [m3/h] - Ó·˙fiÏ ‚ÓÁ‰Ûı‡ („‡Á‡), Ú‡ÌÒÔÓ-
ÚËÛÂÏ˚È ‚ÂÌÚËÎflÚÓÓÏ Á‡ Â‰ËÌËˆÛ ‚ÂÏÂÌË.
2. Ñ‡‚ÎÂÌËÂ ÔÓÎÌÓÂ, Pv (Pa) - ÔÓ‚˚¯ÂÌËÂ ÒÔÂˆËÙË-
˜ÂÒÍÓÈ ˝ÌÂ„ËË ‚ÓÁ‰Ûı‡ („‡Á‡), ÔÓ¯Â‰¯Â„Ó ˜ÂÂÁ
‚ÂÌÚËÎflÚÓ.
3. Ñ‡‚ÎÂÌËÂ ÒÚ‡ÚËÒÚË˜ÂÒÍÓÂ, Pst (Pa) - ‡ÁÌËˆ‡ ÏÂÊ-
‰Û ÔÓÎÌ˚Ï ‰‡‚ÎÂÌËÂÏ Pa Ë ‰ËÌ‡ÏË˜ÂÒÍËÏ ‰‡‚ÎÂ-
ÌËÂÏ (ÍËÌÂÚË˜ÂÒÍ‡fl ˝ÌÂ„Ëfl) Pd, „‰Â Pd ÔÂ‰ÒÚ‡‚Îfl-
ÂÚ ‡ÁÌËˆÛ ‚ ÔÓÍ‡Á‡ÚÂÎflı ‰ËÌ‡ÏË˜ÂÒÍÓ„Ó ‰‡‚ÎÂÌËfl
ÔÂÂ‰ Ë Á‡ ‚ÂÌÚËÎflÚÓÓÏ.

èÂ‰ÒÚ‡‚ÎÂÌÌ˚Â ‚ Í‡Ú‡ÎÓ„Â ı‡‡ÍÚÂËÒÚËÍË ÓÚÌÓ-
ÒflÚÒfl Í ‚ÓÁ‰ÛıÛ ‚ ÌÓÏ‡Î¸Ì˚ı ‡ÚÏÓÒÙÂÌ˚ı ÛÒÎÓ-
‚Ëflı: ÚÂÏÔÂ‡ÚÛ‡ 293,16° ä Ë ÔÎÓÚÌÓÒÚ  ̧p=1,2 kg/m3.
4. åÓ˘ÌÓÒÚ  ̧ÏÓÌÚËÓ‚‡ÌÌ‡fl, NM (kw) - ÏÓ˘ÌÓÒÚ¸
ËÒÎÓÎ¸ÁÛÂÏÓ„Ó ˝ÎÂÍÚÓ‰‚Ë„‡ÚÂÎfl. ùÚ‡ ÏÓ˘ÌÓÒÚ¸
ËÏÂÂÚ ÂÁÂ‚ Ë ÔÂ‚˚¯‡ÂÚ ËÒÔÓÎ¸ÁÓ‚‡ÌÌÛ  ̨‚ÂÌÚË-
ÎflÚÓÓÏ ÏÓ˘ÌÓÒÚ  ̧ÓÚ 10 ‰Ó 20%, ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ
ÏÓ‰ÂÎË Ë ‚‡Ë‡ÌÚ‡ ‚˚ÔÓÎÌÂÌËfl.

é·˘ËÂ ÛÍ‡Á‡ÌËfl Í ‚˚·ÓÛ ‚ÂÌÚËÎflÚÓÓ‚

èË ‚˚·ÓÂ ˆÂÌÚÓ·ÂÊÌ˚ı Ë ÓÒÂ‚˚ı  ‚ÂÌÚËÎflÚÓ-
Ó‚ ÌÂÓ·ıÓ‰ËÏÓ ËÏÂÚ  ̧‚‚Ë‰Û ÌÂÓ·ıÓ‰ËÏ˚Â ‚ÂÎË˜Ë-
Ì  ̊‰Â·ËÚ‡, ‰‡‚ÎÂÌËfl, ‚Ë‰ Ú‡ÌÒÔÓÚËÛÂÏ˚ı „‡ÁÓ‚
(‚ÍÎ˛˜‡fl Á‡Ô˚ÎÂÌÌÓÒÚ ,̧ ÚÂÏÔÂ‡ÚÛÛ, ‡„ÂÒË‚ÌÓÒÚ ,̧
‚Á˚‚ÓÓÔ‡ÒÌÓÒÚ  ̧ Ë ‰Û„ËÂ ÒÔÂˆËÙË˜ÂÒÍËÂ ÓÒÓ·Â-
ÌÌÓÒÚË), ‡ Ú‡ÍÊÂ Ë ÍÓÌÒÚÛÍÚË‚Ì˚Â ÒÓÓ·‡ÊÂÌËfl.

Ç ÔËÏÂÂ, ‡ÒÒÏÓÚÂÌÌÓÏ ÌËÊÂ, ‰‡fiÚÒfl ÔÓfl‰ÓÍ,
ÍÓÚÓÓÏÛ ÌÛÊÌÓ ÒÎÂ‰Ó‚‡Ú  ̧ÔË ‚˚·ÓÂ ‚ÂÌÚËÎflÚÓ‡.

èËÏÂ: ç‡Ï ÌÛÊÂÌ ‚ÂÌÚËÎflÚÓ Ò ‰Â·ËÚÓÏ
Q=70000 m3/h Ë ÔÓÎÌÓÂ ‰‡‚ÎÂÌËÂ Pv= 1000 Pa ‰Îfl
ÒÚ‡Ì‰‡ÚÌÓ„Ó ‚ÓÁ‰Ûı‡.

àÁ ÔÂ‰ÒÚ‡‚ÎÂÌÌ˚ı ‚ Í‡Ú‡ÎÓ„Â ‡˝Ó‰ËÌ‡ÏË˜ÂÒÍËı
ı‡‡ÍÚÂËÒÚËÍ ÓÚ‰ÂÎ¸Ì˚ı ‚Ë‰Ó‚ ‚ÂÌÚËÎflÚÓÓ‚ ÔÓ Á‡-
‰‡ÌÌ˚Ï Ô‡‡ÏÂÚÓÏ (Q=70000 m3/h Ë Pv= 1000 Pa) Ë
ËÏÂfl ‚‚Ë‰Û ÓÒÚ‡Î¸Ì˚Â ÒÔÂˆËÙË˜ÂÒÍËÂ ÚÂ·Ó‚‡ÌËfl,
‚˚·Ë‡ÂÏ ‚ÂÌÚËÎflÚÓ Ççëç-14.

àÁ ËÌ‰Ë‚Ë‰Û‡Î¸ÌÓÈ ‡˝Ó‰ËÌ‡ÏË˜ÂÒÍÓÈ ı‡‡ÍÚÂ-
ËÒÚËÍË Ççëç-14 Á‡ Q=70000 m3/h Ë Pv= 1000 Pa ÓÔ-
Â‰ÂÎflÂÏ Ó·ÓÓÚ  ̊n=660 min-1. åÓÌÚËÓ‚‡ÌÌ‡fl Ì‡
‚ÂÌÚËÎflÚÓÂ ÏÓ˘ÌÓÒÚ  ̧- 30 kw.

ìÓ‚ÂÌ  ̧Á‚ÛÍÓ‚Ó„Ó ‰‡‚ÎÂÌËfl ‚ÂÌÚËÎflÚÓ‡ ‰Îfl ÛÍ‡-
Á‡ÌÌ˚ı ‡˝Ó‰ËÌ‡ÏË˜ÂÒÍËı Ô‡‡ÏÂÚÓ‚ ·Û‰ÂÚ ÏÂÊ‰Û
ÍË‚˚ÏË 85 Ë 87,5 dB(Ä). ë ÔÓÏÓ˘¸  ̨Ó·˚˜ÌÓÈ ËÌÚÂ-
ÔÓÎ‡ˆËÂÈ Ë˘ÂÌÌÓÈ ÚÓ˜ÍË ÔÓÎÛ˜‡ÂÚÒfl Lpa = dB(A).

óÚÓ·  ̊ÔÓÎÛ˜ËÚ  ̧ÛÓ‚ÂÌ  ̧¯ÛÏ‡ ÔÓ ÓÍÚ‡‚‡Ï ËÒÔÓÎ -̧
ÁÛÂÚÒfl ·ÂÁ‡ÁÏÂÌ˚È ÒÔÂÍÚ, ÍÓÚÓ˚È ‰‡fiÚÒfl ‚ Ú‡·-
ÎËˆÂ ÔÓ‰ ‡˝Ó‰ËÌ‡ÏË˜ÂÒÍÓÈ ı‡‡ÍÚÂËÒÚËÍË Í‡Í
f(∆Lp).

ìÓ‚ÂÌ  ̧Á‚ÛÍÓ‚Ó„Ó ‰‡‚ÎÂÌËfl ÔÓ ÒÔÂÍÚÛ ÓÍÚ‡‚ ‚ -̊
˜ËÒÎflÂÚÒfl ÔÓ ÙÓÏÛÎÂ:

Lp=Lpa+∆Lp

ÑÎfl ‚˚·‡ÌÌÓÈ ÚÓ˜ÍË ‡˝Ó‰ËÌ‡ÏË˜ÂÒÍÓÈ ı‡‡ÍÚÂ-
ËÒÚËÍË, ËÒÔÓÎ¸ÁÛfl ·ÂÁ‡ÁÏÂÌÛ  ̨ı‡‡ÍÚÂËÒÚËÍÛ,
ÔÓÎÛ˜‡ÂÚÒfl ÛÓ‚ÂÌ  ̧Á‚ÛÍÓ‚Ó„Ó ‰‡‚ÎÂÌËfl ‚ ÓÍÚ‡‚‡ı ÓÚ
63 ‰Ó 8000 Hz.

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 m3/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-1. 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(∆Lp)

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

Lp = Lpa  + ∆Lp

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

LPA(3) = LPA(1) +20 lg 1

where :
LPA(3) - 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 :

LW ≈ LPA + 8
where :

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

When ordering fan to the manufacturer, the follow-
ing characteristics should be stated:

- type of fan
- capacity [m3/h]
- full pressure |Pa]
- installed power [kW]
- rotation frequency per minute [min-1]
- 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.

ìÓ‚ÂÌ¸ Á‚ÛÍÓ‚Ó„Ó ‰‡‚ÎÂÌËfl Ì‡ ‡ÒÒÚÓflÌËË r
= 3m ÓÔÂ‰ÂÎflÂÚÒfl ÔÓ ÙÓÏÛÎÂ

LPA(3) = LPA(1) + 20 lg 1

„‰Â:
LPA(3) - ÛÓ‚ÂÌ¸ Á‚ÛÍÓ‚Ó„Ó ‰‡‚ÎÂÌËfl Ì‡ ‡Ò-

ÒÚÓflÌËË 3m
LPA(1) - ÓÚÒ˜fiÚ Á‚ÛÍÓ‚Ó„Ó ‰‡‚ÎÂÌËfl ‚ ı‡‡ÍÚÂ-

ËÒÚËÍÂ
r  = 3m.

ìÓ‚ÂÌ¸ Á‚ÛÍÓ‚ÓÈ ÏÓ˘ÌÓÒÚË ‚˚˜ËÒÎflÂÚÒfl ÓÚ
ÒÚÓÈÌÓÒÚË Û‡‚Ìfl Á‚ÛÍÓ‚Ó„Ó ‰‡‚ÎÂÌËfl ÒÓ„Î‡Ò-
ÌÓ ÙÓÏÛÎÂ:

LW ≈ LPA + 8

„‰Â:
LW - ÛÓ‚ÂÌ¸ Á‚ÛÍÓ‚ÓÈ ÏÓ˘ÌÓÒÚË
ç‡ÔËÏÂ LW ≈ 86 + 8
LW ≈ 94 dB/A/

èË Á‡fl‚ÍÂ Ì‡ ‚ÂÌÚËÎflÚÓ Á‡‚Ó‰Û ÔÓËÁ‚Ó‰Ë-
ÚÂÎ˛ ÌÂÓ·ıÓ‰ËÏÓ ÛÍ‡Á‡Ú¸ ÒÎÂ‰Û˛˘ËÂ ‰‡ÌÌ˚Â

- ÚËÔ ‚ÂÌÚËÎflÚÓ‡
- ‰Â·ËÚ - [m3/h]
- ‰‡‚ÎÂÌËÂ ÔÓÎÌÓÂ - [Pa]
- ÏÓÌÚËÓ‚‡ÌÌ‡fl ÏÓ˘ÌÓÒÚ¸ - [kW]
- Ó·ÓÓÚ˚ - [min-1]
- ÔÓÎÓÊÂÌËÂ ÍÓÊÛı‡ - ÒÓ„Î‡ÒÌÓ ÙË„. 1
- ı‡‡ÍÚÂËÒÚËÍ‡ ÙÎ˛Ë‰‡ - ÚÂÏÔÂ‡ÚÛ‡,

‚Á˚‚ÓÓÔ‡ÒÌÓÒÚ¸, Á‡Ô˚ÎÂÌÌÓÒÚ¸, ÔËÎËÔ˜Ë-
‚ÓÒÚ¸ Ô˚ÎË Ë ‰Û„ËÂ ÒÔÂˆËÙË˜ÂÒÍËÂ
ÚÂ·Ó‚‡ÌËfl

- ÒÓÓÛÊÂÌËfl Í ‚ÂÌÚËÎflÚÓÛ - ‡Ï‡, ‚Ë·Ó‡-
Ï‡, ÛÔÛ„ËÂ Ò‚flÁË Ë Ú.‰.

ìäÄáÄçàü ä èéÑÅéêì ÇÖçíàãüíéêéÇ
INSTRUCTION FOR FANS’ SELECTION 7

f /Hz/ 63 125 250 500 1000 2000 4000 8000

Lp /dB/ 83 84 84 82 79 77 74 71 1

r r




