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Aoknoeig

£ IIpoé6Anua

Y¢ £vo, BopuTikd GVAAEKTN, TOV 0moiov 0 BGAaoG KoTakddiong £xel Saotd-
oeig L=10 m, W=6 m, H=2 m, wpdkertor va S10x0p1oTody pePog amd ta
ampodpevo. copotidio mokvomtag p,=1700 kg/m® péoa and évo pedpo
arogpiov Tapoyns Q=3000 m>/h. Na extiun0ei n S10peTpog TV COUOTI-
Simv to omoio Ba. cuykporodvror katd 100% (cOupV pe T0 LOVTERO TNG
gpBoknic ponic). Tow arddoon Tov GLAAEKTN avTioTOE Yo To. id1L G0-
noTidio cOpPEOVE pe To HovTéLO TG avautypévng pofig; Ilowo B énpene v
givat 70 PfKog Tov BaAdpov KoTokddiong Tov GLALEKTN (OoTE N 0dd0o
TOV GOULPMVOL LLE TO HOVTELO TNG avoptypuévng porig yia to {610 puéyebog ow-
nomdiov vo mpoceyyicet to 99%; Ot puotkég 1316 TES TOL aépa Hewpod-
VTOL YVOOTEG.
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@ ENVElab BapuTikoi OUAAéKTEG — AoKnon 1

&5 Avon
H andédoon odppmve. pe 1o povrého g epPoruig pong didetor amd
GYEoN:

LV, LWV,

ey o

[ty avukatdotaon mg oy dT TG KetakOio1g 6Ty mapamiya oy
on Ou mpémen va yiver mapaooyn yia v meproy] aptOpoh Reynolds o
OmoiaL yiveton N KatakdOion, £medn dev ival yvoo i) 1) SIApETpos (o oo
potwiov. Eoto Aowmdv 6t n katoxdOon yivetar oty meproyn) Stokes 11
TOPUTAVD GYECT AOUTOV YiveToL:

_Lw gd (p,-p)
’71) = Q 18/,(

Enve-Lab, 2019
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Oewpdvtag Ny=1 Kot py—p=p,, TPOKOHZTEL Y1 TV EAGYIOTN DUApELPO T
copotdinv n oxéon:

" 181Q 2 18x1.8x107 x3000 2
P “LWgp, 3600x10x6x9.81x1700

m=106.4un

Ba mpéner va yiver Ereyxog av mpdypati n Katoxadion yivetan oy o
yn Stokes.

(p,-p)
VGa = d [ ﬂf s - 065<3.3

Aoknoeig Enve-Lab, 2019
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Aoknoeig

Apo mpdypatt n korakddion yivetor otnv meproyn Stokes.
H an6d0om cOppmva pe to povtédo g avoputypévng pofg Sidetat wnd 1
oxéon:
Ny, =1-exp(-n,) =1-exp(-1) = 0.632

To mapoamave arotérespo onpaivel 6t 10 63.2% TtV copATId OV peyi0on.
16.4 pm dwaywpifovror omd To aéplo pedpo evd to 36.8% Sev Sroympilovi
Ko e&épyovran amd TV €080 ToL PapuTikod cuAAEKT.

Av givar gmBopntd n omdédoon va givar ion mpog Ny=0.99 Ba mpémet:

My =099=1-exp(-n,) = n, =4.61

Enve-Lab, 2019
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BapuTikoi OUAAéEKTEG — AOKnOn 2

L pé6Anpa

No gopebei 1 KopmrdAn anddoong evog BapuTicod GLAAEKTN PE SUCTACELS
H=0.5 m, W=1 m, L=12 m xou mapoyn amaepiov LeTpnUéVN GE TPOTLTES
oLVONKEG Q—2000 m>/h. 10 anmoépio. vpicKoOVToL COUATISIN P TUKVOTNTA
p,=2000 kg/m?® kot pey£0n mov kopaivovrot p.aw&n 0.5 xon 200 pm. O oé-
pog Bsmpeiton 611 £xet mokvotnTa p=1.2 kg/m?® kou 1Eddeg p=1.8x10" Pas.

Enve-Lab, 2019
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Aoknoeig

¥ s
' 878t s
LAUUIL)

H péon taxdnra, V,, mov emikpatei 6to Odlapo kortakdbiong vmoAioyileton
amd N oYEon:

O 2000 m_ig ™

s = e
* HW  3600x0.5x1 s S

2tov mivaka 3.1 eaivovtol To amoTEAECUOTE TV VITOAOYIGUAV Y10 TOVG GL-
VTeEAeoTEG amOdoong Omwe vroAoyilovian and 11§ oxéoelg (3.5) ko (3.12). Zn-
HELDVETOL OTL Y1 TNV EVPEGN TNG TaYVTNTOS Katokabiong V, yia ta didpopa pe-
7£0M TV copatdinv vooyiletu TpdTa o apdpudc (Ga)'? (2" othHAn Tov mivo-
ka 3.1), n Ty tov omoiov kabopilel Tnv meproyn katakdbiong Tov avrictoyov

Enve-Lab, 2019




@ ENVElab BapuTikoi OUAAEKTEG — ACKNON 2

Aoknoeig

couoatidiov (S: meproyn Stokes, EIT: Evéidueon Iepioyn). H taydtnta katokd-
61om¢ vrodoyileton amd Tig avTicToES EKPPAOELS Yot KGOE TEPLOYN KOTOKAOIONC
(mivokag 2.1). Zro oyfpa 3.7. éxet nopactadel ypapikd o cuvieleotic anddoomnc
g cuvaptnon tov peyédovg Twv copotdiov. I'a to poviého g spforikic
PONG OL TIEG TOL GUVTEAEGTI| amOS06NG MOV TPOKHTOVY pPeyoAdTEPES amd T
povasdo. Exovv TomodetnOel oe mapévBeon otov mivaka 3.1., evéd oto oyfipo. 3.7
dev £xovv mapaoTabEl YPOQIKA.

2e OLeG TIG MEPMTMGELG UOPOVUEVOV COUOTIOIMV VILAPYEL Hio KOTavoun pe-
y€0ovg TV copatdiov dnAadn tpokertar yio pio moAvdiacmopd, evd TOTE TO
odpNpe. dev amoteleitol and copatidio vog povo peyébovg, § ommg oAlmde
Aeyeton, ToTé dev eivon pio povodiaomopd. I'o pic GuYKeKPIUEVT GLGKELT EVOLQL-
PEPEL O GLVTIEAESTIG OMOO00NG Y0l TOL O MIKPE cOpOTIdI TOv Ppickovtol o
odpnon 1 akdun yo. oo péyedog copaTdinv o cuvieleoThc amddoomng £xet
M0 0ptopevn Tipn. Av yio Topadetypa o ouvteAeoTig anddoong sivar 0.5 yio éva
opiopévo peyebog copatidiov, avtd onpaivel 0Tt yuo To cuyKeKpIpévo péyedog
0 o6 copatidw Stuyopifovior evéd ta dAla od ehevbepdvovion 6To TEpt-
BaAArov. Extog amd Tig Tapamdve TIHEG GUVTEAESTY andS00NG, Ol 0ToiEg ovoipé-
POVTOL O GVYKEKPIUEVO PEYEDOG, EVOIAPEPOV TOPOVGIALEL Kait 1 T TOV OAIKOD
GUVTELEGTI 0TOO0G1G TG GLGKEVNG, 1| OToin opileton pe Pdon To KAGouo pd-
Cog TV copatidinv evog opiopévon peyédoug othv £i6080 Tov GLAAEKTY KaOAOC
KOl 6TO0 GUVTEAESTY 0mOS00MG Yo kaOe péyebog. Etot av x; sivat 1o KAGoHoL pa-

Enve-Lab, 2019
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Cag evog pey£Boug (vomeproyng peyeddv) copotidiov oty £i6od0 Tov GLAAE-
KTN Ko 7; O OVTIOTOL(OG GUVTEAEGTNG OmMOO0ONG, TOTE O OAIKOS GUVTELEGTIG
am00001g Ny didetar and 1 oyxéon:

M=, M:%, (3.14)

O1 Bapvotikoil cvAréxTeg eivar KATAAANAOL Y10, GUAAOYT GYETIKG PEYGA®V OO~
notdiov, nioadn copatidiov pe drdpetpo peyordtepn amd 50 £émg 100 um. Toéco
peyaio copatidl evolnpEPOVY HOVO OPLOKE TNV OVTIPPLTOVTIKY TEXVOLOYIa, 1
onoio KOPLo avaPEPETOL 68 COMATIOW pikpoTepa TV 10 pm.

Enve-Lab, 2019
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Mivakag 3.1.

2.16x10*

5 0.21 (S) 1.6x107 0.017 0.017
10 0.42 (S) 6.2x1073 0.067 0.065
15 0.63 (S) 0.014 0.151 0.140
20 0.83 (S) 0.024 0.259 0.228
25 1.04 (S) 0.038 0.411 0.337
30 1.25 (S) 0.054 0.584 0.442
35 1.46 (S) 0.074 0.800 0.551
40 1.67 (S) 0.097 (1.049) 0.650
50 2.09 (S) 0.151 (1.632) 0.804
80 3.34 (EII) 0.380 (4.108) 0.984
100 4.17 (EII) 0.489 (5.286) 0.995
200 8.34 (EII) 1.079 (11.665) 1

Aoknoeig Enve-Lab, 2019
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©® @® Movrého gpBoAIKAC porig
O O Movrého avapiypévng porg

0 40 80 120 160 200
dp (M)

Zynpa 3.7: KautroAn amédoong evog BapuTikoU OUAAEKTN OUUQWVA UE TO HOVTEAO
EUPBOAIKIG Kal avapiyuévng pong.

Aoknoeig Enve-Lab, 2019
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BapuTikoi OUuAAéKTEG — AoKnon 3

7!

£ Ilpoéb6Anua

"Evag Bapoticdg curriékng dtootdocwv L=10 m, W=6 m, H=2 m &ye1 eyxa-

taotafel o€ po LOVAda KoHoNG ALYVITH MG TPOKATOPKTIKY AVTIPPVUTOVTIKY
novédo, tov amaepiov. Ta amaépia TG Kavong éxovy mapoyxn 3500 m/h
neTpnuévng o tpodtuneg ovvinkec. H ocvuykévipmon tov copatidiov oty
gic0d0 ¢ dibrtaéng sivar C,,.=30 g/m’ evd otnv €080 sivar emBopntd va
gtvon C,, =5 g/m’. Ta copatidio éxovy mokvémta p,=1800 kg/m? ko éyovv
TNV TOPAKATO KOTAVOuY| HeyEBoug:

0-20 2

20-40 20
40-70 30
70-100 35
100-150 13

No gvpebel av oty £€£060 TOL GLYKEKPIUEVOL BapLTIKOD GLAAEKTN 1| OL-
YKEVIPMOOT TOV OTOEPIOV GE QIOPOVUEVD. Elvar 1 emBopunTy).

Enve-Lab, 2019
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BapuTikoi OUuAAéKTEG — AoKnon 3

&5 Avon

Apykd dramiotdveTon ) mepoyn Kotakdoiong yo kébe vrodidotnua peyé-
Bovg ypnoipomotbvTog TV Ekppoot Tov aptdpod Fadikaiov 3/ Ga. Qc ié-
HETPOG GOUATIO0L avTikaOioTdTon | péon apOuntikn diduetpog kébe vro-

dotnpotog. Avto €xel kaToympn el oy TPOTN GTAAN TOV TOPUKATO TTi-
vaka. H tpit pife tov apOpod 'oithaiov didetan amd v £kepaon:

G U

2

U

Me avtikatdotoon Tov Heyeddv 6Ty Topamive EKQPaon TPOKOTTEL Lo

TN Y10 TNV TOGOTN T 3\/@, n omoia kabopilel v meployn Kotakdbiong
Vv copoTinv kdbe vrodactinaros. Avtd eaivovtor otnv Tpitn kou Té-
TOPTI GTNAN TOV TOPAKAT® TIVaKO. XPNGLOTOIOVTOG TIG EKPPACELS TNG
TOYOTNTOG KaToKAO1oMG Y100 TV meployn Stokes kot evoldueon meployn Ko-
TOKAO1oNG

Enve-Lab, 2019
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KukAwveg — Aoknon 4

;Z;gI'Ipo’Bqua

Na vroroyiotel 1 kopumdOAn anddoong evog KUKAGVE SLOUETPOL KLAVSPL-
K00 Tufpatog ion mpog 0.2 m Tov omoiov To TAGTOG £100d0v givar 0.05 m
Kot To Vyog 0.1 m. Aideran 6t1 M mapoyn anoepiov (aépog) sivar 270 m>/h
(TpdTUTEG CLVONKEG), TOL OOl TEPLEXOLV AMWPOVUEVO. COUATIOW e peyéon
pneto&d 0.5 pm ko 50 pm kot pe Tokvotnta 2000 kg/m?. Aidetar eniong 6t
0 apBpdg TV orEPOV oL doypapet o aépog sivar A=5. To Eddeg Tov
aépa dideton ico mpog 1.8x107 Pas.

Enve-Lab, 2019
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KukAwveg — Aoknon 4

&5 Avon

I v g0peon TV GLVTEAESTAV AmOS00NG 7, KL 735 XPTCLLOTOLOVVTOL O
oxéoeig (4.8) ko (4.10), avtictory, 0TS TEPWTOCELS TOL 1OYVEL 1| TAPASO-
¥ TG oTPp@TNG KatakdOiong (katakddion oty meployn Stokes) oTnv oKTi-
vikf kotevbovon. Av OswpnBein oprakh Tiun Tov apBpod Reynolds yia v
neproyn Stokes (Re=2), 6mov o aptdpdc Reynolds oynpatileron pe tyv To-
X0TnTo KoToxkdoiong Tov copoTidiny otny axTvikh Katedfuvon kot apov
Aoe0el voyN N oxéon (4.7), TpokvmTEL:

a1 L 2V d,p, dpp _2V.d,p,p E
u 181D il i ABLED),

ATO TV TapATave cYEon UTOPEL VoL TPOKVYEL Y10, TIG GVVONKES TOV TPO-
BApatog to oprokd péyebog copatidiov To onoio kKoTakdbovior puyoke-
VIpika otV mepoyn Stokes. Avvovtog g mpog d, mpoxdmnTet:

1/3
’ _[18u2Dc] _(18x(1.8x10‘5)2x0.2

1/3
m=12um
il o 15% x2000x1.2 J

Enve-Lab, 2019
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H toy0mra V, éxer evpedel and v mopoy tav araepiov Q=270 m*/h
ko1 TN Sraropn £16680v A=0.05%0.1 m?, V,.=Q/A=15 m/s. Zoportidia peyé-
Bovg peyadvtepov amd 12 um dev kotakdbovtar oty meployn Stokes (otnv
aKTIVIKT KotevBuvon) Kot ETopEVOG OV PTOPOVY VO EQAPULOGTOVV 0L GYE-

oelg (4.7) ko (4.10) yio Tov vroroyopd Tov cuvigleot) anddoong. 'a to
copoatidwa pe drbpetpo 15, 20, 30, 40 ko 50 (BA. wivoke) Exel EpapprooTei
oxéomn (4.6) yio. Tov VOAOYIGHO TOV GUVTEAESTN 0mO300NG 7. Tt TO 77,

xpnotpomomnke n oxéon #,, =1—exp( —#, ) pe ™ dwpopd 6T N TaO-
™o KatakdOiong ot oxéon (4.6) vmoloyiotnke and t oxéon (2.11) ya
™V evdidueon meployn katakdadiong. Ze avth t oxéon ot 0éon g EmTd-
xovong g Papdmrtag, g, aviKoTaoTadnke 1 QUYOKEVIPIKY emTdyvvon,
Vf [r= 2V£2 / D, . Anhadn n ox€om oL YPNCLUOTOMONKE Y10, TV TopovGO.
TEPIMTWOT PUYOKEVTIPIKNG KaTakdOiong sivor 1:

V y 0153(2"/82 /DC)O.7ldll,.l4 (pp - p)0.71 % 0'153x20.71 V€1.42d:’.14(pp i p)0.71

a 029, 043 DO 5029 043
c P

P u
=845951.52d "

Aoknoeig Enve-Lab, 2019
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H mapandve oyéon yotmy V, oty eviidpeon mepioyn dsv eivar kabiepm-
HEVN OO TNV TaPOVGa TEPITTMOON E60GE AOYIKA 0TOTEAEG AT, Kot £Y1VE
M Topadoyn OTL IoYVEL.

Me avtikataotaon Aomov tng Stauetpov, d,, yio. ta Sidpopa peyébn copa-
TI010V, TPOKHTTOVY Y10l TOVG CLVTEAEOTEG AMOS00TC Ty, KOL Tl OL TYES TTOV
@aivovtor 6Tov Tivako. Ot TIHEG Y10 ToV GUVTEAESTH 0OS00TC COUP®OVO, e
T0 HOVTEAO TNG EUPOAIKTS PONG, T, TOV EVPiCKOVTOL GE TOPEVOEST) SEV EY0VV
Puo1Ky onpacio eneldn etvon peyaddtepes omd ) povada kot givol To peyd-
A0 LLEIOVEKTN O, TOV HOVTEAOL EpBOIKTg pong. I'ia 7o Adyo avtd oto oype
4.5 0mov Paivovtol Ot KaPTOAES amdd00NS TOL KUKAMVO, dEV £XOVV TaPOL-
otafel ypopikd avTtd To onpeia.

Enve-Lab, 2019
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/ ‘ Y b/ /%)

05 | 347x10° | 0.0145 | 00144 | 5 | 03473 | (1455 | 0.767

1.0 | 00139 | 0.058 | 0056 | 10 | 1380 | (5.818) | 0.997
s (oD 11 [N02a ) R s ez a2 R

20 | 00556 | 0233 | 0208 | 20 | 3720 | (15582 | 1

25 | 00868 | 0364 | 0305 | 30 | 5906 | (24.739) | 1

‘ 1

1

3.0 0.1250 0.524 | 0.408 40 8.198 (34.340)
Sr) 0.1701 0713180510 50 10.572 (44.289)

Aoknoeig Enve-Lab, 2019
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® & S &
©—@—® Movrého avapiypévng porig
(5—5—F€) Movrého epBohikiig porig
| | | | I | l
20 30 40 50
dp (um)

Zynua 4.5: KagtriAeg amddoong evog KUKAWVA.

Aoknoeig Enve-Lab, 2019
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KukAwveg — Aoknon 5

;’7:“?17,00’6/11);1(1

‘Evag agpokvkAavag Stapétpov Kovdpkov tufipatog iong npog D.=0.67

m opBoyavikng e166d0v mAdtoug W=0.17 m éye1 eykataoctabel oTov aymyod
e&0dov TV anaepiov evog kavotipo. H mapoyn tov aroepiov sivor 3000
m>/h, 1 Ty IO £16650V TOVg GTOV KUKAMVH givon V.= 15 m/s evd 1 ov-
YKEVIPOOT TOVG 6€ cmpovpeva oteped ivon C;, =20 g/m’. H kotovopr pe-
1£000VG TOV LOPOVUEVOV GTO OTOEPLL COUOTIOI®V TNV £{6080 TOV KLKAD-
vo. gival auT 1oV PAIVETOL 6TOV TapaKaT® Tivako. Aidovtol : mokvoTnTo,
tov copandiov p,=1800 kg/m’, mokvomta aepiov p=1.8 kg/m’, 1&ddeg
agpiov p=3x107 Pas.

Na gvpebel : a) H dbpetpog doympiopod tov kukidva B) H cuvorikn
tov amodoon v) H cvykévipwon otepedv oty €000 0L KuKADVa, C, .

1 0.07

3-5 0.1

5-10 0.26
10-30 0.35
30-50 0.12

50-100 0.1

Enve-Lab, 2019
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&5 Adon

a) [a Tov vToAOYIG O TG SAPETPOL SLo®PIGLOD TOV KVKAGVA Oa xpnot-
pnomowmOei  oyéon (4.11). O ap1Budc TV orepdv 1oV e&mTEPIKOV GTPOPi-
Aov A Ba gvpebel and ™ oxéon (4.5).

A=0.3540V, -8.288x10° V. +6.7945x10°V. =5.31-1.86+0.229=3.7~4

pc

-5
st | O iy \/ 9x0-17x3x10° 0 10% m=8.2 om
27AV . p, 2x3.14x4x15x1800

Enve-Lab, 2019
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KukAwveg — Aoknon 5

B) 't Tov voroyiopd TG GuVolkiG amd3oons Tov KukAdVa Ho xpNoipo-
momBei n oxéon (4.13). I'ia Tov vTOAOYIGUO TOL GVVTELESTH 0OS00TG Yo
k60e vrodidotnpa peyébovg Ba epappootei n oxéon Theodore-De Paola:

@)
T 1v@, i,y

Qg Siapetpog d, oy mapandve cxéon Bo aviikatactabei n péon apOun-
TIKN S1apeTPOg Yoo K6Oe vodidotnpo o1 omoieg aivovral oty 1M oTHAn
TOL TOPOKATO Tivaka, eve otnv 3" 6THAN Qaivovtal o1 GVVTEAESTEG amOd0-
ong ywo kéOe péyeboc.

4 0.1 0.194
7o 0.26 0.456
20 0.35 0.856
40 0.12 0.960
75 0.1 0.988

Enve-Lab, 2019




@ ENVElab KukAwveg — Aoknon 5

H ovvolikn amédoon tov kukAdve gvpicketat amd T oyéon:

Ny = 3.1,%, =0.057x0.07 +0.194x0.1+ 0.456x0.26 + 0.856x0.35 +

+0.960x0.12 +0.988x0.1=0.656

v) H ovyxkévipmon tov otepedv oty £€£080 TOL KUKADVO, EVPICKETOL 070 TN
oxéon:

C,u=Ci (1-1)=20 g/m> (1-0.656)=6.88 g/m>.

Aoknoeig Enve-Lab, 2019
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Aoknoeig

No. vToAoYIoTEL 1| EAAYIOTN TIEGT TOL TPEMEL VOL AVATTUGGEL EVOIG PO TN -
pag otV £6080 TOV, KOOMG KoL N OQEAUN 16(DG TOV KATAVOANDVEL O PUOT|-
mpag, o omoiog Tpowdel amuépio. mapoyic Q=300 m*/h péca amd Eva Ko-
KAdva, 1 draropr| 16630V Tov omoiov sivar ion Tpog A=5%107 m?. Aideton
411 6TV avappOPN G TOL PLoT TP KABMS emiong kot 6Ty ££060 TOV KL-
KAOVa emikpotel aTpoc@oipik mieon. Aidetat n TuKVOTNTO TOV anaEPimV
{on mpog p=1.5 kg/m’.

Enve-Lab, 2019
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&5 Avon

O guonmpag Bo. TpéneL Vo avaANTOGGEL TNV TLEST TOV OOLTEITOL DOTE 1
pot| TV anoepinv va ivar Suvatdv va SiEABeL péco amd Tov KukAdva. AvTr
n mieon Ba eivan n eEAGyoT €QOGOV N andAEIESG amd TPIREG GTOVG EVaIAE-
c0VG aywyovg (petad g e£080v ToV PuoNTHPO KoL TNG E16G30V TOV KL-
Khova) propei va OempnBodv apeintées. Emopévag og ot v nepintmon
n 7igon £&6dov oV Puonthpa, P, Ba ivon ion pe v micon £16650v TOL
KukAmva, Py, (P=P.). H dwapopd micong peta&d £6dov, P,, kot e16630v,
P,tms TOV Quontpa eivon ion mpog AP=P.—P,.... H dopopd micong petaén
g16000v, P, ko €600, Py, TOV KUKADVA Elvon fom Tpocg:

2
€

=kp2

AP=P_-P

&l atm
H taydtmra otnv gicodo Tov xukddva V, givar ion mpoc:

R Y

V — = ey
3600x5x10™° s s

€

> 1O

Enve-Lab, 2019




@ ENVElab KukAwveg — Aoknon 6

OETOVTOG A=8 TPOKVMTEL Y10 TNV MTMOGN TieoNE HEGH GO TOV KUKADVQL
AP:

(16.67)*

AP =82l .5x Pa=1667.3 Pa

Apa

P =P, +AP=1.0133x10’ Pa+1667.3 Pa=1.02997x10° Pa

10 atm

ZOUQPOVO LE TO TUPOTAVED

P, =P, =1.02997x10° Pa

El0

H o@éhun 1oy0¢ Tov xatavordver o puontipog eiva:

F,, =AP Q=(1667.3x300/3600) W =138.9 W

Aoknoeig Enve-Lab, 2019




@ ENVElab KukAwveg — Aoknon 7

L pobAnua

No vToA0YIGTOVV 01 S106TAGELS EVOC GVVIIOOVS OEPOKVKADVA, O OTOi0g Oa
Srayepiletar amaépa mapoyic 800 m*(STP)/h. Mropst va. OswpnOei 6t n
TayOTNTO £16000V TOV amaepinv eivar ion wpog 15 m/s.
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@ ENVElab KukAwveg — Aoknon 7

&5 Avon

H drotoun tov aymyod 166d0v voroyiletat and T oyéon:
A=hW =Q/u=(800/3600)/15m> =0.0148 m*

Mze Paom tov Tivoko Tov oxfuatog 4.6 yio cuvinon KukAdvo. 1oyveL:

h=0.5D, xou W=0.25D,

Ko suvendg A=0.0148 m*>=hW=(0.5 D)(0.25 D) =0.125 D’ .
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@ ENVElab KukAwveg — Aoknon 7

AT TOL TOPOTOVED TPOKVITEL Y10 TNV SIGUETPO TOV KLALVIPIKOD LEPOVG

D, n oyéon:
D =\/ o =\/0'0148m=0.3441m
0.125 0:.125

Ao v Ty g dropétpov D.=0.3441 m ko tov mivaka tov oyfprotos 4.6
TPOKVTTEL:
h=dg=0.5%0.3441 m=0.172 m.

W=d,=0.25x0.3441 m=0.086 m
1g=0.625%0.3441 m=0.215 m
L.=H_ =2x0.3441 m=0.688 m.
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@ ENVElab HAekTpooTartikoi ouAAékTeg — Aoknon 8

Aoknoeig

£ ITIpobAnua

‘Eva. @opticuévo (pe 1o péyioto @optio) couatido dtopétpov 10 pm kot

dMAEKTPIKNG oTafepdg €=6 Kiveitan peta&d Tmv dVo nAektpodimy evog HEL,
6moVv 1 £vToon Tov NAeKTPIKoD Tediov sivar E;=4x10° V/m. No. Stamotm0ei
0V TO CLUYKEKPIUEVO COUOTIO0 KatakabeTol oty meployn Stokes.
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@ ENVElab HAekTpooTartikoi ouAAékTeg — Aoknon 8

&5 Adon

Av vrotebel 0tL T0 cwpatidlo katakdbeton oty meproyn Stokes (Re<2),
tdte M TOYOTNTA e TV omoia katokdOeTon dideTon amd ) oyéon (5.4).

-12
w=bo 8 pag B8RO0 4 05510m0 ™ = 0.50 2
ue+2 1.8x10” 8 s S

"EAeyyoc tov apBpod Reynolds av awtdg mAnpet t oxéon Re<2.

_wd,p 0.59x10x10°1.2

= = =080

Re
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@ ENVElab HAekTpooTaTtikoi ouAAékTeEG — Aoknon 9

Aoknoeig

L ITTpobAngua

‘Evag nAextpootatikdg GLALEKTNG amotedeital amd d00 YEIWUEVES TAAKES
(MAexTpodio. GuAAOYNC) petald TV omoiwv VIdpyet pLio cEPd cVPUATOV TO
omoia &govv apvnTikd duvautkod 40 kV. Or mhakeg eivar Katakdpuees HYoLg
h=2 m kot prrovg 1=10 m. H andotacn peTa&d TG CEPAS TOV CUPUATOV
Kot Tov TAokav eivor H=0.1 m. Katd tn Aettovpyia Tov nAeKTpooTATIKOD
oVAAEKTN S1épyovTar PeTaD TV TAAKAVY omaépia mopoyxic Q=500 m3/h ko
OLYKEVIPWOONG GE OLOPOVUEVH GTEPED GTNV 10000 TOV GLAAEKTY iom TTPOG
C,=15 g/m’. To. camwpodpevo oteped pmopodv vo BempnBolvv evoc eviaiov
pey£ovg icov mpog 1 pm ko 0t £yovv diniexTpikn otabepd ion mpog e=5.
Zntetton:

o) H taydtnta xotakdfiong t1ov copatidiov, w.
B) H cvykévipoon tov copatdiov oty ££0do tov HEX.

v) IT6c0 Oa petafindei n vroroyldpevn cvykévipwon otny é£0do Tov HEX
av oty tportonotnpevn e€icmon Deutsch-Anderson o ekBétng AneBet icog
poc m=0.4 kot 611 ovvEyeln icog Tpog m=0.7.
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@ ENVElab HAekTpooTaTtikoi ouAAékTeEG — Aoknon 9

&5 Avor

o) H toyvtnto katokadiong tov copatidiov pmopel vo vroloyiotel ue epap-
poyh mg oxeong (5.4).

-12
w=lo & prg 8BIMO S 05y21a0 ™ = 0.056 2
ue+2 1.8x107 7 5 S
Av g€gtacBei n tiun Tov apduod Reynolds avti Tpoxidmtel TOAD pukpod-

Tepn omd TV TN 2, OTOS POiVETOL TOPOKAT®:

_wd,p 0.056x107°1.2

T s =3.73x107° << 2
u 8x

Re

Aoknoeig Enve-Lab, 2019




@ ENVELab

Aoknoeig

HAekTpooTaTtikoi OUAAéEKTEG — AoKnon 9

B) T'ta. TV gdpeom g ovykévipwong oty ££000 Cy TPEMEL TPADOTO, VOL VTTO-
Aoyiotel 1 omd3oom Tov GLAAEKTY. [ To oKomd owTd Ba xpnopomom e
n oyéon Deutsch-Anderson. tn 0¢on g mopoxnc Q Oa mpéner va avti-
kozootadel n Topoyn anaepiov petad TV GVPUATOVY KoL TNG PUG TAG-
koc. ‘Etot 0o aviikotootadel n wapoyn Q’=Q/2.

wS
ny =1-exp( - 0 )=1-exp(-n,)

H anddoon cOpuova pe to povtédo g spfoikng pong Ba mpokdyel amd

T oxéon

_wS _ whl _0.056x2x10x3600
Q/2 QJ/2 250

My =16.128

H anddoon mov wpokvmtel omd v e&icwon Deutsch-Anderson eivau:

n, =1-exp(-n, )=1-exp(-16.128) =1-9.9x10° = 1
Apa
Cout =Cin (l'TlM)= Cin (1'1)=0
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@ ENVElab HAekTpooTaTtikoi ouAAékTeEG — Aoknon 9

v) H tpoonompévn e&iowon Deutsch-Anderson givai n:

Ny =1-exp[-(,)"]
"o m=0.4 TpoxvmreL:

ny =1-expl-(y, )" 1=1-exp[-(16.128)**1=0.952
Apa
c, =C,(1-n,)=15x(1-0.952)g /m*> =0.72g / m’

I'o m=0.7 mpoxvmreL:
1, =1-exp[-(, )" 1=1-exp[-(16.128)" ]=0.999
Apa
C,.=C,.»10-n,)=15x1-0.999) ¢/ m®> =0.015g /m’
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@ ENVELab

Aoknoeig

2aKOQIATpa — Aoknon 10

L péBAnpa

Muia. cvotoryio cakdPidtpav amotereitar and N=50 cdrovg dropérpov
D,=0.15 m kor Yyovg Hy=1.5 m kou SroyerpiCetan puo mapoy amaepiov ion
npoc Q=1500 m>/h, to. omoia &xovv cvykévipwon otepedv ion tpog C;,=20
g/m’. H om63001 TG suoTolyiog Tov cakoeltpav eivar 99% evéd o oynpa-
t{6pevog mhakovvtog £xel mopmoeg £€=0.4. Na gupebel n mtoon mieong mov
Oa Tapovotdlel  ovotoryio petd 10 dpeg Aettovpyiag kKabmg KoL To ovi-
oTOLO YOG TOV TAaKoVvTa. Emiong va evpebel | cuykévipwon otepedv
otV €000 NG CLOTOLYING TV CAKOPIATP®V.
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@ ENVELab

Aoknoeig

2aKOQIATpa — Aoknon 10

Aideton 10 1€DSeG Tov 0épa ico mpog p=1.8x107 Pas, 1 TuKvVOTNTO TOV 010-

poduevev copatidiov ion mpog p,=1600 kg/m® ku n SwmepotdTra TOL
mhakovvta k=101 m?,

&5 Avon

H ntdon mieong péoa amd tov mhakovvta propei vo vroloylotel amd ™
oxéon (6.11). H adudorotn ocvykévipoon w=C, /p, umopei va gvpedei ov
VOAOYIGTEL | TLKVOTNTA TOV TAOKOUVTO. AT TOV OPIGUO TOV TOPHSOVE
e=1- p,t/pp TPOKVTLTEL Y10 TO P, 1) TN p,,—pp( 1-£)=1600%(1-0.4) kg/m*=960
kg/m’. Emopévac 1 adidotatn cuykévipoon w eivat {on mpog w=20x107/
960=2.08x107. H empdveia ot oyéon (6.11) gvpioketar omd oxéon
A=nD,H,N=mx0.15%x1.5%50 m*=35.34 m?. Z& avti ™ oyéon &xel Ospndei
10 KGOE GUKOPINTPO Gav £VO,G KLAIVIPIKOG GAKOG, O 0TTO10G €€l LOVO TTaphi-
mhgvpn empavero. Emopéveg n ntdon mieong péoa omd tov mhokovvo, mpo-
Kontet ion wpog:

uw Q° P 1.8x10” x2.083x10” (1500)*
TR 10 (3600)* x(35.34)>
= 187 Pa

P, -P, = 10x3600 Pa
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@ ENVELab

Aoknoeig

2aKOQIATpa — Aoknon 10

To méyog Tov TAaxovvto petd omd 10 dpeg Aertovpyiog pmopei vo, svpedei
amd ™ oxgon (6.5) av avt emivdel g Tpog Ax,:

4y ke Pa-B 10" 187x3600
=0 YT 18x10° 1500

35.34m = 0.0088 m = 8.8 mm.

H ovykévipmon awwpodpevov copatidiov otnv £€£080 g cvotoyiog pmo-
pel va TpokLYEL 0md TOV OPIopO TOL (OAKOD) cLVTEAESTH amdOS0oNE TNG
cLoTOLYiaG, N:

Omov C;, xau C, eivon o1 ovTioToleg GVYKEVIPOOELG GTEPEDY COUATIOIMV
otnv £ic0d0 kat v ££060 TG GLOTOY LG CAKOPIATPOV.
Me enihvon g televtaiog oyéong og mpog C, mpokvmtet:

Co == (1 - ”)Cin

ATO TNV TOPOTAV® GYECT TPOKVMTEL Y10 TI CLYKEVIPMOT GTEPEDY OTNV
£€000:

C, =(-7)C, = (1-0.99)20 g/m® = 0.2 g/m’.
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@ ENVELab

Aoknoeig

QiAtpa Badeidg d1ROnong — Aoknon 11

Qﬁﬂpé&qpa

Oewpeiton éva eidtpo Pabderdg ombnong to omolo amoteleiton amd TPELG
oelpég KUAVOPIK®V tvav doupétpov Di=50 pum (BA. oynpa). H andotaon
TOV 0EHVOV 000 SLodOYIKOV VOV pag oepdg elvar ion tpog 2Dy. Avtd 10
QiATpo TpoKELTAL VO YPTCILOTOMOEL Y100 TNV OTOUAKPVUVOT) TOV CIOPOVLE-
VOV copaTIdinV Tokvomrag p,=2000 kg/m? omd éva pedpo amaepiov Toyd-
mrog V=1.2 m/s. To @iltpo Pabeidg dmbnong Ba tomobetn el kéOeta 6T0
PEVLLOL TO OTO10 TTEPIEYEL AMOPOVLEVE. 0TEPEG cOMaTIOW cVYKEVTpLOoNS C; =5
g/m®. T 10 péyedog tav copotdiov propei va Osopndel 61t 0 10% g
patog tov £xet péyebog d,;=2 um, to 60% £xel péyebog d,,=5 pm Kot to
vrodowmo 30% éxet péyebog d ;=10 um. Mropei va feopnbei 611 n andota-
o1 TOV CEPOV TOV VAV LeTaED TOVG eivor TETOW MoTE PLETA amd KaOe celpd
1 EMKPOTOVGO GLYKEVTPMON VO EIVOL OLOIOHOPOT).

No vroroyiotel n omddoon tov @iktpov o khbe péyebog copatidicoy
KaOdg ko oAkt cvykévipwon C, otnv €060 Tov QiATpOv.
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@ ENVELab

Aoknoeig

QiAtpa Badeidg d1ROnong — Aoknon 11

&5" Avon

Lo ta cwpatiowa pe d,;=2 pm, PeTd MV TPOTN GEPE VOV, 1] CVYKEVTIP®-
on toug C,; pmopet va vroroyiotel and ) oxéon:

C,=001¢C,)1-0.5n,)

O mopdyovtag 0.5 €xel tebel emedn povo to 50% tng emedveog Tov Qii-
Tpov £xel kaAebel amno Tig iveg. O mapdayovtog 0.1 C;, avapépetar 6N ovL-
YKEVTPOOT Yo, Ta copotiow peyébovg 2 pm. O moapdyovrag (1-0.5 1) ek-
@pbalel ™ dieicdvon péca and v TpdT oepd vav. Me Bdon v telev-
taio oyéon 0o Tpémel va eupebel 0 cuVTEAESTNG AOSOOTG e TO UNYAVICUO
NG TPOOKPOLONG 0€ Hol KVAVOpIKY tva. ['a to okomd awtd Ba mpémet va
VoA0Y10TEL 0 0p1OpdG TPOGKPoLoNG N Kot 6T GUVEXELX OO TO OLAYPOLLLLOL
TOV GYNoTog 7.3 0 avIioTOL(0G GUVTEAEGTIG ATOSOOTG 1;.
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@ ENVElab PiAtpa Badeidg diInBnong — Aoknon 11
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@ ENVELab

Aoknoeig

QiAtpa Badeidg d1ROnong — Aoknon 11

p,d, y _ _2000x(2x10°)?

i - ~ —1.2=0.593
?18uD;  18x1.8x107° x50x10

Amdb to dibypappo Tov oynuatog 7.3 wpokimtel ,=0.43. Enpeidvetal 6T o
GULVTEAEGTIG OTOOOOMG 1y, Y10 VO, GUYKEKPUEVO PEYEDOC cOMATIOIY Elvor
910G Ko 1o T1G TPELS OEPES WAV. 'ETol 1 ouyKévipwon Tov copoaTidiov pe
O1peTpo d;;=2 pm petd v mpdTn oepd oV Ba givor

C,, =(0.1C;,)(1-0.5n,,) = 0.1x 5x(1- 0.5x0.43) g/m> = 0.393 g/m’

o ovykévipoon 1oV copatidiov pe didpetpo d, =2 pm petd mv
dg0tep oepd vav C, , Oa. ivo:

Cyy = C1,(1-0.57,,) = 0.393x(1 - 0.5x0.43) = 0.309 g / m’

Opoing yia T GVYKEVIPOON TOV cOMOTBIOV pe Sdpetpo dy =2 pm petd
v tpit oepd wav C;, o eivar:

Cs3 =Cy,(1-0.51,5) = C;,(1-0.5M,,)* =0.1C;,(1-0.57,,)° =

=0.309x(1 — 0.5x0.43)* =0.243 g / m>
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@ ENVElab ®iATpa Babeidg d1ROnong — Aoknon 11

ZNUEWDVETAL OTL T GLVOAIKY] ATOS00T TOV GIATPOL MG TPOS TO COUOTION
Stoupétpov 2 um givon:

0.5—0.243
= W e =0 514
Nr.2 0.5

Metd and 10 TOPOTAV®, Y10, T CVYKEVIPMOT TOV COUATIOMY e JIGUETPO
d,,=5 pm C; 5 petd my tpitn oepd wov woyvet:

C,s =(0.6C,)(1-0.57,,)°

O apOpodg draywpiopov Ngs eivar icog mpog:

_ Py, _ 2000x(5x10°)*

N, .= = = —1.2=3.71
~ 18uD, 18x1.8x107° x50x10

OMOTE O GLVTEAECTNG OTOSOCNG 15 EVPICKETOL OO TO SLAYPOUULLO TOV OYN-
natog 7.3 icog mpog Ms=0.8. Emopévmg n ovuykévipmon tov copaTidiov pe
01peTpo d,,=5 um C; 5 petd my 1pitm cepd vov givar ion mpog:
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@ ENVElab ®iATpa Babeidg d1ROnong — Aoknon 11

Cy5 = (0.6C,)(1-0.5M,5)° = 0.6x5x(1-0.5x0.80)> g/m> =0.648 g /m’

' ™) oVYKEVTIPOON TOV cOUTISIOV HE dtduetpo d,;=10 um, C; 1 puetd
MV TPITN GEPE VOV 1GYVEL:

C;0 =(03C,)0-0.57,, )

O apBpdg draympiopov Ny o elvar icog mpog:

Py y _ _ 2000x(10x10°)’

Ny = = — —1.2=14.84
' 18uD, 18x1.8x107° x50x10

OTOTE O GLVTEAESTIG OMOS0GNG TPOKVMTEL 160G TTPOG 1416=0.98, omdTEN C5 4
TPOKVTEL 10T TPOG:

Cs.10 =0.3C;,(1-1,10)* =0.3x5x(1-0.5x0.98)* g /m> =0.199 g / m*
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@ ENVELab

Aoknoeig

QiAtpa Badeidg d1ROnong — Aoknon 11

Enopévag n (oAk) cuykévipmon copatidiov oty £6060 Tov ilTpov
Ba etva:

Co=Cs+ C3 5+ C;510=(0.243+0.648+0.199) g/m>=1.09 g/m’

H ocvvolikn amddoon tov ¢iktpov Ba eivor:

_Ci—C, _5-1.09
Cin

=0.782

Nr

EnUedVETOL OTL Y10, T, COUOTIOW TOV TPOPAMUATOG VITAPYEL KoL piol pi-
KPY| GLVELCQOPE GTO CLVTEAESTH| AMOSOGTG TOV OPEIAETOL GTO UNYOVIGHO
didyvong ko avaoyeong (PA. otnv enduevn mapdypago 7.4) kou n onoia
oTNV TAPOVGH TEPITTMGT deV ANPONKE LITOYN.
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@ ENVELab

Aoknoeig

QiAtpa Badeidg diIRBnong — Aoknon 12

Qﬁg’;j";vnpéﬁ/\zypa
Awtiston évo @iltpo to omoio drnbétel Tpia TapdAANAa enimeda TAEYpOTOL
and iveg (Lo, KaToymn Tov evog mA&ypatog gatvetar oto oxfpa). H kdbe ko-
Mvdpikn iva éxet drapetpo Di=50 pm. H andotaon tev afdvaov dVo d1ao0-
YIKOV TapIANAOVY VOV o€ KGOe eninedo mALypa eivon ion wpog 2Dy Avtd
70 QPIATPO TPOKELTON VOL XPNOIHOTONOEL Y10 TNV OTOUAKPLVOT TMV OLDPOV-
nevov copatdiov mokvomrog p,=2000 kg/m? omd évo pedpa omoepiov
tayotntag V=1.2 m/s. To @iktpo Pabeibg dmOnong Oo tomobetnOel xdbetal
OTO PEVUA TO OTOI0 TEPLEXEL CLMPOVHEVO OTEPEG CONATIONN CUYKEVTPOONG
C,,=0.5 g/m>. To péyedog tov copatdinv propei va Beopnei 0Tt eivar idto
Yo OAa To. copoTid ko ico mpog d,=2 pum. Mnopei vo. Bewpnbei 6t
amOoTaoN TOV TAEYUGTOV HeTa&d Toug eivar Tétolo MoTe petd amd Kabe
TAEYLLOL 1] ETIKPATOVCO GLYKEVTPMOT Vo Vo OLOOpope.

Na vrohoyiotei 1 anddoon tov @iktpov kabdg kor 1 cuykévipmon C,
otnv £€£0d0 (uetd 10 TpiTo TAEYHQ).
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@ ENVELab

Aoknoeig

QiAtpa Badeidg diIRBnong — Aoknon 12

To kAdopa g empdavelog Tov kibe TAEYLATOG TO 0mOi0 KAADTTETOL Ao
iveg eivanr A;=(100x100-50x50)/(100x100)=0.75. Aopfdvovtag vedyn ™
A6 Y10, TO TPOT YOO UEVO TPOPAN LA, amd TNV Tiun Tov N=0.593 mpokintet
v 7o N=0.43 Emopévamg n cvuykévipoon petd to tpito miéyna C, 0o eivo:
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@ ENVElab DiATpa Babeidg d1Onong — Aoknon 12

C, =C, (1-0.751,)* = 0.5(1-0.75x0.43)> g/m® = 0.5x0.311g/m> = 0.155 g/m

H ovvolikn amddoor Tov @iATpov dSNAad TV TpLOV TapIAANA®Y TAEY-
udtov 0o stvon:
Ciw=C; 050,155
C 0.5

=0.69

Nr =

in

Z0YKpivovTtog To amoTéAeGLo avTov Tov TpofAnuatos (r=0.69) oe oyéon
HE 0T TOV PO YoLUEVOD TPoPAuaTog (Nr,=0.514) mpokdret 0T N amo-
doon £yel peTaPAndel ovolooTIKG pe TNV YPNOLOTOINCT TOV TAEYUOTMV
aVTi TOV GEPOV TOV TAPEIAANA®Y LVOV.
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@ ENVElab DiATpa Babeidg d1Onong — Aoknon 12

éggﬂpo"&h)pa

No vroroyiotel 0 apBpdg TV SL0d0YIKOV TAEYUATOV TOL TPOTYOVUEVOL
TpoPMLaTOg OV TPEMEL VoL XpncyLomomfovv Yo ta idto amaépia (Tov Tpor-
YoOHEVOL TIPOPALATOG) DOTE T GVYKEVTPOOT €600 Vo, sivan C,=0.05 g/m’.
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@ ENVELab

Aoknoeig

QiAtpa Badeidg diIRBnong — Aoknon 12

&5 Avon

H ovykévrtpoon €£0dov petd and k mAéypota Oa didetan amd t oyéon:
C,=C,(1-0.75n,)"

Me AoyapiBunon g televtaiog oxéong Kot exilvon g mpog k mpokd-
TTEL:
e ln(Co /Cin )
In(1-0.75n,)

Me avTIKaTAoTAoT TOV TILAV TOV GUYKEVIPDOGE®DV KOl TOV CUVTEAECTY| QUTO-
d00MNG TPOKVTTEL:

In(0.05/0.5) _ —2.3026 _

= = =597=6
In(1-0.75x0.43) —0.3857
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@ ENVELab

Aoknoeig

Atroppoéopnon —Aoknon 13

_;;__zi—.;;fnﬂpo’ﬁ/\z;,lza

"Eva pebpa. puotko aepiov mapoyng 32 m’/s petpnuévng o wicon 1 atm kot

Beppokpacio 20 °C mpdxerton vo, 516A0e1 péco omd o 6THAN AmoppOENoNS
UE TANPOTIKO VAIKO pe okomd TV amopdikpuven tov vrdpyovtog H,S péoa
610 PUokd aépro. H ovykévipmon tov HyS péoa oto @uokd agpro eivar
1% won givon embountd va ehattmdel ota 4 ppm oty ££0d0 g oting. H
TiEoT TOVL PLOIKOY aEePiov KaTd TN 3100 TOL péca amd T GTHAN ATOPPOPT-
onc eivau 100 atm a1 n Oeppoxpacio tov 25 °C. Qg vypdg amoppoenhg Ha
ypnoipomomBel véatikd Srdivpa arbavorapivng 2N. Znteiton va Tpocdio-
PIOTEL M TTOPOY TOL VYPOL ATTOPPOPNTH, 1 SAUETPOS TG GTNANG OTOPPO-
eNoNG KOOGS KAl TO AMALTOVUEVO VYOG TNG.

Aideton 611 T0 Ypappopoplakd kKAdopa icoppomniog tov HyS oto xpnoipo-
no100pevo dtdivpa oubavorapivng 2N oty mtigon Tov 100 atm eivor 0.03416.
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@ ENVELab

Aoknoeig

Atroppoéopnon —Aoknon 13
&5 Avon

O poodioptopds TG TaPOoYNG TOL VYPOL aroppoenTh Ba yiver pe Bdon ™
oxéon (9.10):

Co=) == fi b=iE =2 *)
(%5=%6;.)

O1moocdtteg G ko L exkppdlovton o€ mol/ypdvo, evd 1 eEAGXIOTN TIUY TOV
L mpok07TeL oV TO Ypappopoplakd kKAdoa tov HyS otov vypd amoppoenti
1e0¢l {60 POG 10 Ypoupopoplakd kKAdopa woppomiog tov H,S otov amop-
popn TN, dnAadn xy=0.03416.

To ypappopopiokd kKhdopo tov H,S otov aépa ghon oty gicodo kai
v €080 TOL PLOIKOY aepiov y; Kt y, elvar:

y, =i - L g
Ny 100
Yo = Mias.0 = 46 =4x107°
Ny 10

Eniong 1o ypappopopraxd kidcpa H,S otny €i6060 100 vYpo0 amoppopn-
M o€ TpOTN Pdon propei va Bempndel ico Tpog pndév (x,;=0). Etor epappo-
Vi Tng oxéong (*) diveu:
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@ ENVElab Atroppopnon —Aoknon 13

-2 -6 -3
L _102-4x10° _9.996x107 _ o

G 0.03416-0 0.03416

H mapoyn Tov guotkol aepiov didetar ion mpog 32 m?>/s, 1| omoia pmop:
VO LETATPOTEL OE Ypoppopdpra/xpovo, G, Bewpadvtag 0Tl 0 ypauuouopu
®0¢ OyKkog yio. tigon 1 atm kon Oeppokposio. 25 0C givan 24.466x10° m

"E1o1 mpoxdmrer Yo 10 Gt

3
g=2" 1 mol _ 13079

s 24.466x107 s S

omdte Yo to L mpowdmret:

I
L =0.2926xG = 0.2926x1307. oMol _ 38 69™%

S A)
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@ E\VELab

Aoknoeig

Atroppoéepnon —Aoknon 13

AewpdvTag To poprakd Bapog Tov Srodopotog ardovolopivng avTo e
vepod (MB=18), mpoxdnteL yio T po{iKh ToPoYH TOL VYPOL ATOPPOPNT!
my .

m, = L(MB) = 382.69x18x10~ ke _ 6.89k—g
s s

H S16petpog TG OTNANG 0moppoOeNong ue TAMNPOTIKO VAIKO B0, Tpocdiop
o1el pe Péion To S1éypappLo. TOL OXNHOTOG 9.8. Apyikd vrohoyileTar n mopc
petpog P
m
B=""L (BQ)W

mg Pt

1, KoL Mg, €ivot ot noikég mapoy£EG vYPOL Kot aepiov, avtiotowya. Ono1

m, _L(MB), _382.69x18

— = = =/0,329
m; GMB)g 1307.9x16

Ymv mopandve cxéon 1o MB tov VYPOy omoppoenT HepnOnke TPC
GEYYIOTIKG, 160 TPOG AVTO TOL VEPOD (MB), =18, ev®» 10 MB 100 QUGIKC
agpiov BswpnOnke ico mpog To MB oV neboviov (MB)g=16. Emmpdobdet
De@peiTaL HTL T TVUKVOTNTO TOV VEPOD GTOVG 20°C givon py=1000 kg/m?> ev
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@ ENVElab Atroppopnon —Aoknon 13

Aoknoeig

1 TOKVOTNTO, TOL PLGIKOD aepiov otig 100 atm eivon ion mpog p=80.1 kg/m®.
Emouévag 1 tyun tov B vmoAoyileton oe:

80.1

B = (pc 112 _ 0.320 ( 0)1/2 —0.0931

Mg Py

210 S1dypoppLo Tov oXReTog 9.8 eépeTon TapdAANAN TPOG TOV AEOVEL TNG
TopapéTpov o od B=0.0931 péypt avt) VoL TUNOEL TNV KOUTOAT TANPUUOPL-
oG, OnOTE TO ONUEID TOUNG AVTIGTOLKEL OE Lo, TN o ioT TPOG:

a=0.15
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@ ENVElab Atroppopnon —Aoknon 13

Aoknoeig

An6 Vv ékppoon (9.15) yio v mapdpetpo o TpokdnTEL | paliKy Toapoyn
TANUUOpLoNG iom TPOC:

(PP PLPcA )1,2 =(IOOO)CSO.l)c()o.215)1,2 _g55.k8 kg
F® p)? 164.04x1x1™ m’s

mG,;rl

Yy mopandve oyéon 1o F éxet aviikotaotadel pe v T Tov mapdyo-
vta e KAivng fong mpog 164.04 m™! kon @, o omoio eivor 0 Adyog Tng mo-
KVOTNTOG TOL VYPOV AILOPPOPNTH TPOS TNV TukvoTNTA TOL vEPOL D =1."ET01
TPOKVTTEL Y10, TN S1TOUT) TG GTHANG amoppdenong A:

2 -3
A D; _G(MB); _1307.9x16x10 s s e
4 m'G 8199

amd OOV TPOKVITEL
D, =1.7Tm
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