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KAPALI ORTAM NEDIR? |
BULAS RiSKi NEDEN YUKSEKTIR?

Duvar etkisi

Turbulans
Akis-kirletici etkilesimi
Menfez

Cozumleme
Dogrulama

Yontem bilgisi



AKISI YONETEN DENKLEMLER
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TURBULANS VE DUVAR

*Schiestel, 2008. **Tominaga and Blocken, 2016, ***Tapsoba et al., 2007



J

IKLIMLENDIRME VE VIRUSLU DAMLACIGIN

BURARLASMASI

* i-) sivi durumdaki damlacik

* ii-) olusan su buhari

i fi

-) bozunan virls zar
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DAMLACIGA LAGRANIJIYEN YAKLASIM

Sivi damlacik:

du—l; _ — = iﬁ(pp_p) r Parcacik capi: 3 um
’ dt FD (u_uP)T pp +F Parcacik hizi<<Akis hizi
O(Re)=10"1 Dogal
O(Re)=10° Zorlanmis
181 CpRe A
I'p= 5 A _ 2KV Tpdy
i, }d;} 24 = _ 7 (u —Uu F)
: p,dp(djpdy)

Saffman kaldirma kuvveti *

I

* Saffman, 1965. (ANSYS, 2020den aktarildi).



HAVALANDIRMA YONTEMLERI




BULAS RiSKi ve WELLS-RILEY ESITLIGI

ny q ..
P=—=1]-—¢gx (——h),
P 0 5

ns

1978

r=>%%w

g: verilen nefes debisi
[MmA~3/s]

Q: taze hava debisi [m”"3/s]
I: Bulas olmasi beklenen

S: Duyarh

E: virUs yayan

[: Toplam virls yayma hizi

Bhagat et al. 2020




MODEL

 Virds yuku...Parcacik sayisi
* Parcaciklarin terketme orani ve izledikleri yollarin uzunlugu



SOLUK VERME ILE YAYILAN DAMLACIKLAR
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Damlacik kaynag

(Hasta

-Virus iceren damlaciklarin capi: 3 pm (* Bhagat et al., 2020)
-Damlacik debisi: 107-03 kg/s
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A: PENCEREDEN
DOGAL GIRIS (CIKISIN

KARSISINDA)

%99
C: ALT
MENFEZDEN
GIRIS (CIKISA
DiK)
%79

Damlacigin dongtisel hizi [m/s]

0,016
0,014
0,012

0,01

0,008

0,006 Tg

0,004
0,002

0

360
0.002

B: UST
MENFEZDEN GIRiS

(CIKISIN
KARSISINDA)
%100
C Menfezi
)
%
m..”“ ...“o
o. ..
B
®
370 380 390 400 410

420
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ISTATISTIK COZUMLEME

TUM MENFEZLER
KAPALI, 4

CIKIS MENFEZi ACIK
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TUM MENFEZLER
KAPALI,
CIKIS MENFEZi ACIK

L=9m
KALAN PARCACIK: % 99.2
P=1

3.10e+02 5.76e-02
3.10e+02 548e-02
3.09e+02 5.19e-02
3.09e+02 4 90e-02
3.08e+02 461e-02
3.086+02 4:826:02
3.07e+02 I 4046202
3.07e+02 3:758:02
3.06e+02 346e-02
3.066+02 3.17e-02
3.056+02 z'zzeﬁz
3.05e+02 oe
3.04e+02 I @ . ® 23102
2.02e-02
3.04e+02 1 736-02
3.03e+02 A
3.03e+02 M-
3.02e+02 -
3.02e+02 & 80003
3.01e+02 ] e 29%6-03
3.01e+02 % (2)=x 345e-05

3.00e+02 e



3.10e+02
3.09e+02
3.08e+02
3.07e+02
3.06e+02
3.05e+02
3.04e+02
3.03e+02
3.02e+02
3.01e+02
3.00e+02
2.99e+02
2.98e+02
2.97e+02
2.96e+02
2.95e+02
2.94e+02
2.93e+02
2.92e+02
2.91e+02
2.90e+02

A: PENCEREDEN
DOGAL GIRIS (CIKISIN
KARSISINDA)

YUK ORANI:
% 38

6.32e-02
6.00e-02
5.69e-02
5.37e-02
5.06e-02
4.74e-02
4.42e-02
4.11e-02
3.79e-02
3.48e-02
3.16e-02
2.84e-02
2.53e-02
2.21e-02
1.90e-02
1.58e-02
1.27e-02
9.50e-03
6.34e-03
3.19e-03
2.79e-05
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3.10e+02
3.09e+02
3.08e+02
3.07e+02
3.06e+02
3.05e+02
3.04e+02
3.03e+02
3.02e+02
3.01e+02
3.00e+02
2.99e+02
2.98e+02
2.97e+02
2.96e+02
2.95e+02
2.94e+02
2.93e+02
2.92e+02
2.91e+02
2.90e+02

B: UST

MENFEZDEN GIRiS

(CIKISIN
KARSISINDA)

YUK ORANI: % 100

22.5m
% 100
P=0.99

1.08e+00
1.03e+00
9.74e-01
9.20e-01
8.66e-01
8.11e-01
7.57e-01
7.03e-01
6.49e-01
5.95e-01
541e-01
4.87e-01
4.33e-01
3.79e-01
3.25e-01
2.71e-01
2.16e-01
1.62e-01
1.08e-01
5.42e-02
1.18e-04

16



i

3.10e+02
3.09e+02
3.08e+02
3.07e+02
3.06e+02
3.05e+02
3.04e+02
3.03e+02
3.02e+02
3.01e+02
3.00e+02
2.99e+02
2.98e+02
2.97e+02
2.96e+02
2.95e+02
2.94e+02
2.93e+02
2.92e+02
2.91e+02
2.90e+02

C: ALT
MENFEZDEN

GIRIS
(CIKISA DIiK)

YUK ORANI: % 65

16 m
% 79
P=0.99

-

1.05e+00
9.99e-01
9.46e-01
8.94e-01
8.41e-01
7.89e-01
7.36e-01
6.83e-01
6.31e-01
5.78e-01
5.26e-01
4.73e-01
4.21e-01
3.68e-01
3.15e-01
2.63e-01
2.10e-01
1.58e-01
1.05e-01
5.26e-02
2.44e-05
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11m
%79
P=0.94

3.10e+02
3.09e+02
3.08e+02
3.07e+02
3.06e+02
3.05e+02
3.04e+02
3.03e+02
3.02e+02
3.01e+02
3.00e+02
2.99e+02
2.98e+02
2.97e+02
2.96e+02
2.95e+02
2.94e+02
2.93e+02
2.92e+02
2.91e+02
2.90e+02

ALT DUVARDAN
GIRIS
TAVANDAN CIKIS

YUK ORANI:
%17.5

1.67e+04
1.58e+04
1.50e+04
1.42e+04
1.33e+04
1.25e+04
1.17e+04
1.08e+04
1.00e+04
9.17e+03
8.34e+03
7.51e+03
6.67e+03
5.84e+03
5.01e+03
4.17e+03
3.34e+03
2.50e+03
1.67e+03
8.37e+02
3.00e+00

1.14e+00
1.08e+00
1.03e+00
9.70e-01
9.13e-01
8.56e-01
7.99e-01
7.42e-01
6.85e-01
6.28e-01
5.71e-01
5.14e-01
4.56e-01
3.99e-01
3.42e-01
2.85e-01
2.28e-01
1.71e-01
1.14e-01
5.71e-02
6.62e-05
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65 m
% 0.12
P=0.55

3.10e+02
3.09e+02
3.08e+02
3.07e+02

- 3.06e+02

3.05e+02
3.04e+02
3.03e+02
3.02e+02
3.01e+02
3.00e+02
2.99e+02
2.98e+02
2.97e+02
2.96e+02
2.95e+02
2.94e+02
2.93e+02
2.92e+02
2.91e+02
2.90e+02

TAVANDAN
GIRIS

ALT
MENFEZDEN

CIKIS

YUK
ORANI: %5

1.67e+04
1.569e+04
1.50e+04
1.42e+04

~ 1.34e+04

1.25e+04
1.17e+04
1.09e+04
1.01e+04
9.24e+03
8.41e+03
7.58e+03
6.76e+03
5.93e+03
5.10e+03
4.28e+03
3.45e+03
2.62e+03
1.80e+03
9.71e+02
1.44e+02

1.53e+00
1.45e+00
1.38e+00
1.30e+00

- 1.22e+00

1.15e+00
1.07e+00
9.93e-01
9.17e-01
841e-01
7.64e-01
6.88e-01
6.12e-01
5.35e-01
4.59-01
3.83e-01
3.06e-01
2.30e-01
1.53e-01
7.71e-02
6.97e-04

1
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DENEYSEL DOGRULAMA DUZENEGI

Ayarlanabilir menfezler

Damlacik ureteci Iklimlendirme Unitesi

5

Aycanur ATAK
Deniz CAN
Rahmi Mert AKKULAH

Hizli

kamera
Gozetleme cami

21



ONERILER

* Modelleme

* Dogrulama

* |statistik Inceleme

I

a) diizenek iyilestirilmeli/degistirilmeli ya da

b) damlaciklarin uzun stre kaldiklari yerler saptanarak filtreleme cihazlari
verlestirilmelidir.

1
« jvedilikle havalandirma dizenekleri kurulmahdir.
1l

* Her kosulda, kapali yerlerdeki kisi/alan orani azaltiimali ve maske kesinlikle
cikarilmamalidir.



