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VECA: an integrated approach to prevent aerosol corrosion in data centers
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Energy saving depends on external climatic conditions but it can reach
values as high as ~50% compared to other cooling techniques (indirect or
using common condifioning systems)

vOBJECT OF THE STUDY: DA TA CENTER (9200 m”
ol computers) characterized by a

=== DIRECT FREE COOLING | —.Aerosol that comes info the computer center during the DIRECT
Z‘i’- f = 1~ | means that external qir is BUT.“ FREE COOLING can damage the computers due fo therr:
o AN TR L directly used to cool the * Chemical effects (corrosion...) o
LR TTITTIIVITTIIT oot computer center. - Mechanical effect (prevented the dissipafion of heat...)
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' - Electrical effects (arc effect...)
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THUS... infernational technical committee (ASHRAE) have given the limits on:

aerosol number concentration (in function of size: ISO8 standard), temperature (15-

32°C) and relative humidity (20-80%) to prevent aerosol contamination and aerosol
hygroscopicity... thermodynamic limits have 1o be adapted to the aerosol hygroscopic
properties of the air entering in the system. o (aricles ncach cble mete a0 o o tan h specfid sz

CLASS Particle size

>(.1 pm >0.2 pm >(0.3 pm > (.5 pm >1pm >S5 pm
10 2

American Society of Heating. Refrigerating and Air-Conditioning Enginee E . c g

ASHRAE Technical Committee 9.9

: £ 1

100 24 10 4
1000 237 102 35 8
10,000 2,370 1,020 352 83
100,000 23,700 10,200 3,520 832 29
1,000,000 237,000 102,000 35,200 8,320 293
7 352,000 £3.200 2.930
lass 8 3,520,000 832,000 29300 |
Class 9 8,320,000 293,000
Note: Uncertainties related to the measurements process require that data with no more than three (3)
significant figures be used in determining the classification level

v ANALYSIS: PTFE filters extracted in ultra-pure water by u trasonic bath and analyzed
by IC (Dionex® ICS?0 and ICS2000 coupled system).
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v SAMPLING SITE: /N NAZARO DE BURCONDE

(PAVIA) In the middle of the Po Valley, (taly near one
of the largest power-plants of ltaly

Power Plant Na*, NH.*, K*, Mg?*, Ca?*, F, CI, NOy, acetic, propionic, formic, glutarric,
PO, SO~ succinic, malonic, maleic, oxalic acids
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PM1 2.3% Imi tern of ionic balance for both

6.3% the seasons and all the PMx: R?2 very high (R2 2
0.96); slope very close to 1 (slope 2 0.85). The
neutrality condition of aerosol prevent the
computer damage due to acidity.

/18-1% However is very important to assess the aerosol

| hygroscopicity to prevent any corrosion problem
\/0_3% due to the overcoming of the Mutudl
Deliquescence Relative Humidity (MDRH) of

\

1.1% \0,4% 0.6% Qerosol.
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High Pollution levels (aerosol concenirations above
ISO8 standards) need for an aerosol chemico-
physical characterization...

v AEROSOL HYGROSCOPICITY: Aerosol Inorganic
Model (E-AIM), an aerosol thermodynamic model that

SPRING SUMMER
T(°C) RH% T (°C) RH %

E
can simulate gerosol water content, free acidity (free H*), PM2.5 1245 72419 2145 72417 o_ .
and activities of ionic species in agueous aerosols and PM1 1244 72418 2345 69+15 £ i
the solid- and liquid-phase compositions (Clegg et al., PM0.4 12+1 7749 2641 61+3 ”E
. ais - L/ T 12 ug |
1778; | Frequency distribution of MDRH + external /SN AL SIS 2 i
air thermodynamic condition allow t P a N, = 4'a> 8V 8'a . 0anvdl s |
CONDITIONS one in the psychrometric table) to lise the -
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EP T 3 - The s’rudy. of aerosol Hygrogcoplcﬂy
o T coupled with aerosol concenfration and
T 15 thermodynamic studies allowed to find the
10 - best conditions to use a DIRECT FREE
5 - COOLING in a computer center.
0 This approach allowed to design a cooling

65 70 75 8o System able to save up to 60% of energy
MDRH (%) compared to classical condifioning
systems.
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