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Table 2 S ’
~ e
Flow through nozzles for top cooling. V= / .&0 -
)
X AP *;.
Flow Rate (L/h) Flow Rate (kg/s) Spray Velocity (m/s) ,g_ 5 = R P V’ v j»j
L% s P+ U
70 0.0196 2.50 A e ,_1{'”«
90 0.0252 3.21 - AL w2
112.5 0.0315 4.02 = I ™ £
130 0.0364 4.65 - - X
150 0.0420 5.36 . N
170 0.0476 6.08
190 0.0532 6.79 (2) (b)
250 0.0700 8.94  S———
300 0.0840 10.73
500 0.1400 17.88 [ TN |
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* Raju, M., Sarma, R. N., Suryan, A., Nair, P. P., & NiZeti¢, S. (2022). Investigation of optimal water utilization for water spray cooled photovoltaic panel:
A three-dimensional computational study. Sustainable energy technologies and assessments, 51, 101975.
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Momentum equation

- 222 4V, - [pSUU] = —8V,p + Spsy
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- addSource == 0|25} A =H-SH ol| &= 2 Al dataS source term22 7}t

« addSource &%=+ surface film 2}0| 2. 2{2| 9] thermoSmgIeLayer =eliA 2ol =

M o= surface film 7& Ol source term= updatedt= 2=

. Source term2 £ F7|0ICt F£IIE| &= MO 2 810], quasi-steady 2 A2 s
T A =8¢

<

é

NUTT

Seoul National University
Towing Tank

2]
»
DIy
v%;

7177

&

é‘<<
Efewr
%

).
¢
e



Ji i ST off 4 £ &2 —surface film 20| 2.2{2] (1)
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2ot M7 AN e A S A E  surface film 2H0| 221 2] (2)

- Momentum equation (M + Vs - [pSUU] = —8Vsp + Sp50)

___________________

‘/ HAZ th(plmp = T(pabs) or 'El(pspl))’ S I:él-(pvap)l B ME(ps), S(ps), |-(pg)
o+a=| og L&l
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- Nuy = 2222 = 32 1 0.000237Rey
- @EEAT heonvw= 12 AOf| 2[5 AlLtE| =5 2I0|EEE| & =8
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. opSh e hit15—his . hconvw(Twall_Tfilm)

? = —qw = hconv,w (Twall Tfllm) At =
- Bt time step (At=1)0| k|1t & 29| 2 £ = 02 Qt 20| 71|MEI

¢ Nuy = "eomwt — 37 4 0.000237Ref > heonpw = 192

. hi+1 — hi + hconv,w(Twall_Tfilm) At = Ti.|.1 — Ti + ihconv,w(Twall_Tfilm) At
po Cp po

= 300 + — . 192:(3507300) 4 _ 300233
4183 1000:0.01
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Al AO|A B4 £1

= St time step (At = 1)0| X[t 22| 5| A At =t
- sast g &

A8 Alttet Z2aket off 4 21t}
| =

—

ox

A

Side Neumann slip Neumann
ExtrudedFace Neumann Slip Neumann
MappedBoundary Dirichlet No slip Neumann

XA 7|’

- Time discretization scheme
Crank-Nicolson scheme
- Spatial discretization scheme

Gradient scheme: Linear
 Divergence scheme: Second-order upwind

11th OKUCC

Starting time loop

Courant Number mean: @ max: @

| urant number: @
deltaT = 1
|Time = 1

Solving 3-D cloud reactingCloudl
Cloud: reactingCloudl

Current number of parcels
Current mass in system
Linear momentum
|Linear momentum|
Linear kinetic energy
modell:

number of parcels added

mass introduced
Parcels absorbed into film
New film detached parcels
New film splash parcels
Parcel fate (number, mass)

- escape
- stick

Temperature min/max
Mass transfer phase change
Mass transfer devolatilisation
Mass transfer surface reaction

o omowu
®
=
®

mwouwnmwn
oo @

Evolving thermoSingleLayer for region wallFilmRegion
diagonal: Solving for deltaf*rhof, Initial residual = @,
diagonal: Solving for deltaf*rhof, Initial residual = @,

Final
Final

smoothSolver: Solving for Ufx, Initial residual = 0.738494937,
smoothSolver: Solving for Ufy, Initial residual = 0.730494937,
smoothSolver: Solving for Ufz, Initial residual = ©.9929550814
smoothSolver: Solving for hf, Initial residual = 1, Final resi
smoothSolver: Solving for deltaf, Initial residual = ©.4136146
diagonal: Solving for deltaf*rhof, Initial residual = @, Final

Surface film: thermoSingleLayer
added mass

current mass = 9.945114684
min/max(mag(U)) =0, 1.206647633e-15
min/max(delta) =0.081, .01
coverage =1
injected mass =0
- patch: region® to wallFilmRegion floorFaces: @

transferred mass =0
- patch: region® to wallFilmRegion floorFaces: 8
I min/mean/max(T) = 300.2330668, 300.2330668, 368,2330663'
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