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OPTIMAL PLACEMENT OF ISSUES SUPPLY THE DIFFUSERS
AND EXHAUST AIR DUCTS GENERAL VENTILATION

OLGA SHIROKOVA, SVETLANA LANKOVICH, TATYANA KOROLEW
Polotsk State University, Belarus

At an article consider issues of improving induadtsientilation by optimal location of supply anchaxst
devices General systems. Article include scherag afiovement by using different diffusers and eghdavices
and formulas to determine their optimal placement.

Ventilation should provide the required climaticddasanitary conditions, especially in the workingaar
In practice, however, most often take the supplgleén air to the upper zone where it is superldeael satu-
rated with gas and dust hazards, and from thenspats them then in the working area. The upp&ridution
of supply air generally excludes the possibilityreliable maintaining the necessary purity of theasphere in
the working area.

The inflow to the upper zone is justified only bgnwenience of laying of air ducts. To opt out akth
scheme of distribution of air, the need for newrapphes in the design of the physical facilitidlmveing not to
blow, flooding the work area with supply air.

Widespread distribution obtained of jet supply @ies not provide uniform ventilation of the working
area. In this case, are formed as active and overijilated, and stagnant zones that are not densiith the
increase of air environment quality and completerdsising the beneficial properties of fresh &jr [

The location and design of supply air ducts antugérs in are in accordance with the productiohriee
logical and the layout of its equipment. But witlyachange of technology is necessary to reconssystem of
transportation and distribution of air. The actskil are not yet available ventilation solutions foe efficient
ventilation of the working area in terms of entésps with frequently changing technology. But fldgi
technology will be basis of domestic industrialezptises.

The supply air must come directly into the workamga and evenly to ventilate to the entire voluree,
gardless of production technology. Only in thisecpsssible any re-arrangement of production equipnwéh-
out reconstructing ventilation systems.

These tasks conforms to the design premises withfltvors: the lower primary and upper perforatel [2
Inlet diffuser should be placed evenly betweendbres and to release clean air directly into theetftoor-
space. From there he will go straight into the wuglkarea through the perforations of the upperrflad con-
tinuously displacing harmful emissions up, will pide the necessary purity of the atmosphere.

To reduce the amount of air issuing from the helemuld be at slow speed, which may be of the atiérl-
0.15 m/s, i.e. less than the permissible spedukinvorking area. In addition, to approach the petpthe equipment
in the necessary places on the floor are superieopperforated metal sheets in tracks. Generalgh swerhead
sheets, you can adjust the flow of air on the fldaecting more volume to work areas and procgsipaent. The
division of the underground section with independénsupply ducts allows you to create the appatgmicrocli-
mate and purity of air in the required places uladgrarrangement of process equipment [3].

Schematic of flow through perforated floors aretipatarly suitable for hot shops and light industag
well as wherever you need to maintain the purityhef atmosphere in the whole volume or local adabe
working area.

Section space under perforated floors, and cambipged with exhaust ventilation, if necessary aodr
tion from the lower zone (for shops with the rekeatdust, heavy gases, vapours).
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In the case of the use of perforated about columteaminal unit, due to the specificity of its dgs, its
installation is performed in each column, and theut column air terminal unit are located at thagitudinal
walls of the building in a staggered manner reatiy the columns. At a certain distance from thieosurface
of the perforated air terminal unit supply streaams merged into one big free jet (Fig. 1). When yuarge in
the moment of impact of the streams on the strémmetis some loss of energy, which leads to a deerim the
rate of total movement in the formed jet.

AAGCKOCME CAUAHUA

Fig. 1. The structure of the air flow generatechtperforated air terminal unit:
1 — plot of individual streams; 2 — continuousjeir

The merging of the air streams occurs at a distémaee the holes, which can be calculated by the for
mula:

s:%[ﬂao—z)mo Eﬂg(goo—a)' 1)

where a, — the distance between the centers of the halésraiinal unit, m;
R, — the radius of the perforations, m;

a =12°25' — the expansion angle of a free air jet.
Average speed of air movememt/ s, on the approach to the plane of confluence oftreams will be:

v, =320, R, &, )

wherey, — the initial velocity of the exit air from the gferations, m/s;
& =06 — the compression ratio of a jet;

S— the distance from the exit air streams from thqrations to the plane of their merger, m.
The average total speed of jet plane after the enisrdetermined by the formula:

Ul =32E{1—k)D}0E—t%5, 3)

wherek = 0,1+ 02 — the coefficient of interinhibitive air streamsthe time of their merger;
x — the distance from the plane of the merge updbgoint the total jet, m.
Full range generatrix of the jet ends when it reactpeed

U;'p =02m/c.
From the expression (3) we find:
S+x=[fllJ[32[ﬂ1—k)DU0 R,.
Ucp
Then whenu; =02 u/c have the length of the jet:
|,y = S+x=16{1-k), [R,. 4)

46



2016

MATERIALS OF VIII JUNIOR RESEARCHERS’ CONFERENCE
Architecture and Civil Engineering

When the width of the workshop premises from 124ometers effective working area is ventilated en-
closures through perforated ducts or air termimal placed along the long walls (Fig. 2). In thisse, the ex-
haust air is carried out through several evenlyisoair duct, located in the upper zone.

In this equipment arrangement the width of the spac¢ will consist of the following:

B=20g+5+l,,)+c, )

where 8 — the gap between the outer wall and air terminélor air duct, m;
o0 — the width of the air terminal unit or diametétie air duct, m;
| —the range of the air stream formed by air teanimit or perforated air duct, m;

cmp

¢ —the distance of air movement by inertia andtdube suction action of the channel.

The range of the jet is calculated by the formdla (
General suction air ducts it is advisable to rumfithe floor to a height, m:

H=h, +2+4un.
The distance between the axes of the suction absdinould be equal to:
. = 025(B, (6)
where B — the width of the space, m.
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Fig. 2. The scheme of ventilation through the patém air terminal unit and exhaust air ducts

When designing systems, General ventilation isnoftee placement of the air ducts take, without any

computational studies, which negatively affectseffieiency of air exchange in the premises.
In large shops sometimes have perforated the sgiptgrminal unit to run parallel to each otheig(R).

Werp c Werp UWerp

hpa

Fig. 3. Scheme to the determination of the distdret@een the air ducts

In this case the distance between their axegan be defined by the formula:

b=20hletg@0-a) +c, @)
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where h — the distance between the border of the workieg and the outlet air duct, m;
a =12°25' — the expansion angle of a free turbulent air jet;
¢ = 3+5.u —the distance needed to distribute supply aivéen the rows of air ducts.

The width of the inlet slit is taken to be constainonly changes its length along the air duct.
Required the height of the laying of air ducts:
H=h+h

whereh, , =2 —the height of the working area.

s @)

The average speed of the jet of aif/ ¢ , at the upper boundary of the working area will be

’ 71w, _ 1710, | (9)
? |h=-d/2 [20h-d
B, 2[B,

wherey, — the air velocity at the exit of the air ductsm/

d — the diameter of the air duct, m
Since the jet velocity at the upper boundary ofwloeking area is equab,2m/ s, when the altitude from

the expression (9) find the necessary initial vigjoaf the jet at the exit:

v, = 0160209, (10)
\ 2B,

In this case, the length of the flat jet (heigktjaken within 1 m.
The height of the suspension inlet air duct, mhwiniform distribution of air downwards from the
through-holes (Fig. 4) will be determined by thenfala:

H :%+h+h
2

(11)

p.3.!

whereds — the diameter of the supply air duct, m;
h . =2m- the height of the working area.

h= {[ %o > ' j [ig(00” - a)J . (12)

where a , — the average distance between the centers offifftehioles of the air duct, m;

|, — average hole length, m;

a =12°25' — the expansion angle of a free turbulent air jet.

L=,
H= d—26 + [[a‘]’—z”’j Dg(goo _ a)} + hp& . (13)

The application of these recommendations and tkeofithe above formulas will allow the design of
General ventilation systems taking into accountgbsition of supply and exhaust devices to meetifpeli-
matic and sanitary conditions in the working aréth the least expenditure of energy and materials.
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