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HUMAN EXPOSURE ASSESSMENT

Create an easy to use software/web application for the assessment of the human exposure in nanomaterials

* Evaluate the concentration of nanomaterials in indoor environments Room
* A geometrical region where the nanomaterials are released: Room
* The location of the source generator: Near field (NF)
* Every other area of the Room: Far field (FFx), x=1,2,... ,N
* Every area of the Room must be embedded to the larger area.
* Cuboid or Cylindrical.

FF I

* Source

* Diameters (Dp) size distribution that characterizes the source: Bins
* Nanomaterials

* Black Tonner, TiO,, TiO,; AgX

* User defined distributions of bins
* Output:The concentration of nanomaterial per bin per box

NF
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THE MULTI-BOX MODEL

*  Aerosol dynamics particle population balance equation:

de,i/dt = ]source,k,i + ]exchange,k,i + ]coagulation,k,i + ]deposition,k,i

*  dNg;/dt (m—3s~1): Number concentration over time

*  Jsourcek,i: Single point particle generation term

*  Jexchange,k,i: Transport between the kth box and its connected boxes.

*  Jcoagulationk,i: Coagulation due to Brownian diffusion and the number concentration change rate.
*  Jdepositionk,i- Removal of aerosol particles that adhere to surfaces

*  kruns over boxes and i over size bins

Jensen et al. (2018), https://doi.org/10.3390/environments5050052



SOFTWARE APPLICATION @ https://aerosol.cloud.na

* Java
*  Time integration:Apache common math3 - Dormand Prince

. Web interface: zk framework

Computational domain
NF
Number of FF(sE 1
5000
Area Schema Starting point (from lower left comer) Schema dimensions (m) Flow to next area (m3fmin)  Flow from inlet (mamin} Flow to exhaust (m3imin)
Room Cuboid - x y z Length Vidth | 4 Height | 4
HF Cuboid - x 1 ¥y 1 z 1 Length 2 Vidth | 2 Height 2 10 0 0
FF1 Cuboid - x 0 y o z 0 Length 4 idth | 4 Height 4 1 | Scenario description
Material: Black toner - Size (nm): 150 -
User defined N Sigma: PGDR (nm):
Ceilin
FFi FF1 9 Min Dp (um) Max Dp (um) Bins
NF W Gins
sty .,
.
., .| Simulation input
: "
‘. Madeling time (sec) 0
. ——Bnl Bin2 Bin3 Bn4 —e—Bn5 —e—Bint —e—Bn7 —8—Bn8 —e—Bn9 —e—Bin10—e—Binll
. Time of source being active per ime (sec:| 0 —4— B 12 —4—B113 —4—Bn 14 —4—BN 15 o B 16 —4—81 17 —4— 51 18 —g— B 13 —g—Bi 20 —¢— 30 2L —¢— B 22
.
s & & o & 2 Repetitions: 1 : ——Bn23 ——Bn24 Bin2s Bn26 Bn27 Bin28 Bin29 Bn 30 —e—EBin31—e—B8n32
Floor Include:  Coagulation | Deposition
ROOM TOP VIEW ROOM SIDE VIEW
Change physical parameters Density (Kg/im3) Temperature (K). Pressure (atm): Friction velocity (mis).



https://aerosol.cloud.nanosolveit.eu/1/

0) NanoSolvelT

H2020 Nanoinformatics Project

Training
NSC Training Day @ NANOSAFE Digital Conference
Nov., 237 12:00-13:30
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Innovative Nanoinformatics Models and Tools

CONTACT US!

www.nanosolveit.eu

nanosolveit@novamechanics.com

FOLLOW US!
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