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MeTom0JI0TIYHI NIPUHIMIIM €HEProOMeHeKMEeHTY B aCleKTi mpodJiem
CTAJIOr0 PO3BUTKY MiIPUEMCTB /1ePeB000pPOOHOI raxysi

PosrnsHyTo nutaHHs (HOopMyBaHHS €HEPreTHYHOI CTparerii AepeBoOOpOOHOro MigpPHEMCTBA SIK
CKJIQJIOBOI YaCTUHH CUCTEMH €HEPreTUYHOI0 MEHEKMEHTY. Bu3HaueHo ii posib 1 Miclie B 3arajibHii cTpa-
TETil CTAJOr0 PO3BUTKY MIANPUEMCTBA, 0XapaKTEPU30BAHO OCHOBHI €Taly PO3POOKH EHEePro30epekeHHs
Ta EHEPreTUYHOI'0 MEHEKMEHTY 3 TOUKH 30py KOMILIEKCHOTO M1IX0AY JI0 MPHUPOIOKOPUCTYBAHHS.

KaouoBi ciaoBa:  eHEproMeHEDKMEHT, CTalIWid  pPO3BUTOK, BIAXOAW  JICPCBUHH,
eHeproe(eKTUBHICTh, OaTaHC TETUIOBOI €HEPTIi.

UDC 674.047.3 Prof. I.M. Ozarkiv; post-graduate V.S. Kozar — UNFU
METHOD OF CALCULATION OF DRYING TIME IN SOLAR PLANTS

Provided analytical equation calculation of the drying in the 1st and 2nd periods of drying.
Kuarouosi cioBa: solar plant, grafically-criterial methods, nusselt criterion.

It is known [1, 2] that in engineering practice, to calculate the duration of drying
grafically-criterial and analytical (tabular) methods are used. Thus the total duration of
drying includes drying time in the periods of constant and slowing drying rates [3-7].

Note that the grafically-criterial method is based on analytical formulas that are de-
rived from studies of the kinetics and dynamics of the drying process, as well as principles
of the general theory of drying. For the analytical calculations of the drying time Initial data
should be known or taken into account: species (py); thickness of material S;(R=S,/2)
which is dried, width of lumber stacks, direction of moisture flow(tangential, radial), oper-
ating conditions (%, ¢, At, @) 1 and air circulation speed (drying agent) on stacks v. The se-
quence of calculating the duration of drying is. Depending on operating conditions, species
and average humidity of wood with appropriate diagrams define the coefficients of specific
heat and thermal conductivity of wood at the actual humidity of the material and define the

magnitude of the coefficient of thermal diffusivitya (a= A , m?/s).
p-c

According to the formulas given below [3] set the value of the coefficients of
thermal conductivity of air (drying agent) 4 and kinematic viscosity v, that is

A= [4,67-(4,16+2,45-¢] 10*+[7,14+4,46 ¢] T;-107, (1)
where 7 — absolute temperature of the dry thermometer, K; ¢ — relative humidity.
v =[0,113-T-(18,24+7-¢)] 10°m?*/s (2)
Set mode of heat motion (drying agent) with the Reynolds criterion, that is
v-b .
Re, = > for air 3)
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and several stacks of boards Re . = (4)

Nusselt criterion, as demonstrated by our study [1], should be determined by the
2 4
f 1 t — . 0.80. £ 0.33 _ 1 E
ormula type Nu, =0,0641-Re, [TJ Pr, [1 Re. 5’ (5)
where Prq(Pr/=v./d) — Prandtl criterion, which for air can be taken equal Pr~=0,72 for so-

lar plant conditions.
Finding the value of Nusselt criterion, we can calculate the coefficient of heat

N wmec). 6)

K

transfer, that is a

At a given temperature regime of drying wet thermometer t, specific heat of va-

porization will be r=r,(1-0,001-1,) kJ/kg. (7)
Speed of drying in the first period, period of constant drying rate, determined by
the formula [1] N=100 (=) o (8)

r-p,-R
As shown by our study, the value of humidity on the surface of material (drying
matter) at the critical point can be determined by the formula W, =32,5-0,135-,,%. (9)

To determine the coefficient of moisture conductivity at it is necessary to know the di-
rection of moisture motion (radial, tangential) in wood during drying. Particularly, if solar
plant chamber loaded with tangentially cut boards, the basic direction of water movement in
the material should be taken radial and vice versa. When placing the boards in a mixed stack
should be taken tangential direction of moisture in the material should be taken.

Mathematical treatment of our experimental studies [1] showed that the coeffi-
cient of moisture conductivity with sufficient accuracy can be calculated by the formula

23 -3,9 .
type a = 23,5-10‘8(ij L (1+ 2V §lnﬂ0j sm’/s, (10)
273 400 100 sin90

where: V), — the amount of volume pith, %; f — the angle formed by the tangent to the
annual rings and the normal drawn to the outer layer in the middle of the board (for ra-
dial flow of water f=90°, and for tangential =0°).

Then, the duration of wood drying in a period of constant drying rate will be

w.-W
Tl:—mN S, (11)
Duration of wood drying in the period of slowing down rate of drying can be
2
found by the formula r, =231 4R +£-lgu 5, (12)
d, o, W, =W,
N-R

where o, — moistre-change coefficient (o = ) m/s; W,, W, — accordingly equilibri-

0,25
um and the fime moisture content of wood, %.
The intensity of evaporation of moisture in the first period is determined

p R-N 2
- kg / m-s. 13
N g /s 13)

For the second period of drying (at the beginning), when Re>1,, heat transfer co-

!

9

efficient is determined by the formula o = 0,032K" Z— W/(m?°C). (14)
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Value of the criterion of phase transition will be &= % (15)
r : qﬂ‘l ’
Thus, the total drying time will be equal to T=7,4+7,.
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MeToanka po3paxyHKy TPMBAJIOCTI CYIIIHHS B IreJIiOyCTAHOBILI

BuseneHo anamitiiHi piBHSIHHS pO3paxyHKY Yacy CYIIHHS B 1-My Ta 2-My nepiojiax CyIIiHHs. 3acTo-
coBaHO rpaoKpUTepiaIbHINA METOJI BU3HAYEHHS TPUBAIOCTI CYIIIHHS B Iepiojiax MOCTIHHOI Ta 3aOBUIBHIO-
1040l mBHUAKOCcTel. ['padokputepianbamii MeTon 0a3yeThesl Ha aHATITHYHUX (OpMysax, sIKi OTpUMaHi B
Ppe3ynbTaTi JOCHIKEHb KIHETUKH Ta JMHAMIKH TIPOLIECY CYIIIHHS, a TAKOXK BUPa3ax 3arajlbHOi TEOpii CYIIiHHSL.
HaBeneHno piBHSHHS It BU3HAUCHHS Koe(illieHTa BOJIOTOMPOBIAHOCTI B 3aJICKHOCTI Bil HANPSIMY PyXy
BOJIOTY B Matepiajii. 3acTocoBaHo Kputepiidi Hycenbra st po3paxyHKy 3HaUeHHs KOS(iIlieHTa TETIO0OMIHY.

KurouoBgi ciioBa: remioycraHoBka, rpadokpurepiaabHuid MeTO, KpuTepiih HycenbTa.
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WOOD INFILTRATION WITH WATER-SOLUBLE DYES

In order to obtain the necessary colour while infiltrating wood using the vacuum, we carried out
an investigation to determine the optimal concentration of water-soluble dyes.
Keywords: wood, dye, infiltration, vacuum.

Applicability of the problem. With the development of industry the high cost
and deficit of the valuable species of wood urge to produce their imitations from a
cheaper material by way of dyeing and proper processing. The process of dyeing is car-
ried out in different ways: by means of pneumatic spray, rollers, immersion, etc. all of
them are simple to use, however, the depth of paint does not exceed 0.08 mm and that
excludes any further mechanical processing.

One of the most famous methods of infiltration is using vacuum — method “vacu-
um — atmospheric pressure”. As the research shows, this method allows to evenly infil-
trate samples of hardwood up to 10mm thick in two sets (cycles) with 5-7 minutes of
duration each. The tone color is rather smooth, however the colour on the billet surface
is more saturated. It should be said that homogeneity and saturation of the colour de-
pends upon the duration of the cycle as well as on the nature and concentration of the
dye. In order to find out the optimal conditions of depth infiltration of wood to obtain
the necessary colour and its saturation we investigated the dependence of the nature and
concentration of dye solutions, correlation of dyes in a solution, the sequence of infiltra-
tion with dyeing solutions, etc.
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