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Abstract

An archive system is designed to store data for a long time without loss. However, many important
factors such as temperature, dust, vibration, and humidity must be considered to design a successful
archive system. Read/write devices, for example optical disk drives(ODDs), in an archive system
generate heat while they are in operation. Fans are usually used to remove heat but the air flow
accompanies dust into the system result in system failure. In this study, an archive system with six
ODDs is chosen as an analysis model and flow together with temperature distributions are computed
using a CFD simulation package. Flow analysis is focused on four cooling fans at the rear panel and
temperature distribution is studied for various cases of fan operation. From the temperature point of
view, fans give significant effects on 4" to 6™ ODDs compared to the 1% to 3™ ODDs. Also, it is
noticed which fan is the most important as far as cooling is concerned.
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Fig. 2 3-D modeling of an archiving system
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Fig. 3 Mesh of an archiving system

Fig. 4 Fan numbering

Table 1 Case study
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case 5 fan4

17



et 3 dENEER e WZE Hel dgs oA
Lot = tHEZHO|7] 2ol & 87Hel fan ol= otz S7|7E &l 0= 730 A
o &tEREE 25 HESIE A2 9| gictn HW F 5 3HM ODDZIX|= ODD AO|E S1tst
meksto]l 2122 fan 12,3471 IEH ARt =2 o WZts AlZ|= gtH 4% ODDLb etHH|
£ fan0| Jae=z =g HE H|WSIUCH ODDE S1fsliot st= 70| fan2| Q&0 2|5l
Table 10] O|2{st afiAle| AES Halstct ODDE WHZIA|Z|X| Z5t11 HI2 CPUE AL 2
A2 FluentE ALS35t0{ F&lsiQon] LA £2 gE57] ifZo|ch
o % EROM L 42 FASIY T ODD=
SF7HE 18We| ¥2K67H & 108W), CPUE 20W 3.2 & 70| FanO| 11FQl HS
o HAgfo| wMsict HAZ Sl 2E2E gt JHel fanO| &l Hol= DFEEE fanO|
= 25C=2 Avts st £ stute| S| 7 det2 Fsich =, Fel 27
o 7|FE Sl 2AF9 37|17t AlAH”H WRE=ZE
3. sfAZ o} So{QLc ot oflal DA fin2 SHME
289 JZI7|7t AAH WEZ FECH o2 2l
3.1 FanO| B 5 J}55= 22 off HX| AAl AAE YR 2 Fel=o RUE A
FanO| 25 JIEE LS Ao SEX1 258 X7t cputt opDpoll MEE 4 A=l Figs. 7, 8,
ZE M3t Figure 55 S7|FE Edll Alx 9, 100lM & = UXO0| TEL fan2 2 E0{2=
B EZ2 fozes 30| ofgst HEE JHX| 72 HEE &35t U= CHE fans Sl
X2 LIERH Zio|ct EV|TE2 E0{2 S=0| R Z HlEE 0 MX| AHAA| FHO| fangsS Soll
ODDE E1}5t0{ fanS 2 HWMLIZIE HES &tol CHAL i 2EE &+ Uct
st 4= 9lch Figure 62 fan0| 25 JIEsE= He Fan Bt 747t A& Aol 22222 2ol
of A|AE 8 ez 2 Zolh CPURCHE ODDZ HH 2E fan0| %ESste ZPet HRE 22E
257} =on{ ODpDe ZS AEEE 4Hm Holo} Figure 112 Zt case® ZHOIAM S 2E&
ODDSE 6HM ODD7} 71% 2E7F =2 78 Zo|ch.
gholer 4= Aot
Velocity
mz Streamiine 1
e 6.0
5.0
42508
40
2.8387
3.0
14189
2.0
00000
m s-1) 1.0
0.0
[ms™1]
Fig. 5 Streamlines for case 1
Velocity
Temperature Streamiine 1
Contour 1 6.0
50.0
6.0 50
520
480 40
440
400 80
360 20
320
280 10
240
200 00
[msA-1]
Fig. 6 Temperature distribution for case 1 Fig. 8 Flow field for case 3

18 Trans Soc Inf Storage Syst 2015 Mar ; Vol.11, No.1, pISSN 1738-6845, eISSN 2288-2022



N
=
e
oo
Mo
Mzt

2= fan0| S5t 492t 2 caseE H| ol Figs. 12-162 Z} ODD A0l 2EEXE case
2™ CPUZS| 2F&= fan0| 1EQ A7t 29| HE st AE EdECEH A HMet £ W
o O Y10 ODD %2 2= O =2 A2 & ODD, & #mel Ml #x ODDE fano| LZEof
Ql=lct ol A fanTt FHe| S7|7=2 S0 2 s 9x| Ze=ch ols Ea2l HoXUT|
2= F=u Aol Uch Table 2= Z+ fane| F of 2ol fanoll 2|3t SHC= S7|FE &9l &
2ot S7|72 £0{2e= ™A FFEol|ct ool 2= 730 2l HZto| =7| WjZolct S
A FE2 FOM AlAEICZ ERE RES 7|7e| ROl 700%™ T ZASHK| T ol= 3HH |
o[o|stCt. Table 20iA =tel & £ UAXO0| DEHE ODD/HA| E0{7t= ®S= 2AIE 12 4
fang S50 A|AR WEZ S0es 72 & ODDEE 6H# el ODDE YWZA|7|= S0l &
st= oF 7He| fanOllM HiZESte= FEI 2 Ho| Uct= WS =eled 5= Uct vhH sHw et
zolg stel & % Uk Figs. 7, 8. 9, 100114 6815 ODD Afole] SE2xE 935(2f 48w et 5
elet = AX0| DZEH fans ScA S0{2 | ODD Alo|e| ExECI M W2 ExE Hol
0| CPURZ 2 S2t6t0{ CIHA| HiE 57| W& Ct. Ol= Figs. 7, 8, 9, 100{A] &tel&t 4= QU=O|
fanO| 2t&st= A ECH CPUR 2 2 I fanC 2 EVRE $30| 6HM OoDDE

o 2 mun 12 b2 Ho o 4> ol
la
orin
In

= ZolX|= 2tE Helot HH 7|72 AHEZ WZAIZ|2 O|2 2eiM 2=7F o Rot
oleE RS BE fnol JHESHE FS ol FS L & Uch EF DI fan0l YE FEO|
70% It AlAH WEE Sol2ch S7(T 23| ZE fan0| 7tSEE 2LEZ FEECH 2
S0l S0 RY2E 5= obbes & ZotH @2 As &old = Aesd o] EF 1
5| d2tgntyt Hojxjof O An2 27t & et fang Sl S0H2e 7SO0l 2lsiA st
st = aBolch Fanol DIl MNPl s w
CPUZS| 2E& AlAge M2zl 0CE  Xoh DF fan2 S8 FYHE Ate FSol
Ct €4 2oLl opDe| d?c= dA=2x0 2F = &2 X 2= 4 ¢wael o #HW ODD
St Ack mEtM 2 AFoME CPU2l 2EF of 2EExE EH 9FE fan} ofthZ fanE
ZHC= 6712l ODD2| AfolAtole RERE=EE S fanO| Of HZEDIL HOLHXE =l & £
S S RACt Figure 1501 M 7t &k
Velocity %3|-X| 70:’
Streamline 1
6.0 SHEC}H
50 2, 47}
" He
3.0 Temperature
Contour 1
60.0
20 56.0
520
480
1.0 440
400
0.0 360
[m s?1] 320
280
20
200
©
Velocity

Streamiine 1

6.0
50
4.0
30
20
1.0
0.0

[ms™1]

Fig. 11 Temperature distribution for each case

Table 2 Flow rate of each fan and vent hole
@9 : 107°kg/s
Casel | Case2 | Case3 | Case4 | CaseS
Fanl 32 -3.0 3.9 4.1 4.0
Fan2 2.3 34 -3.3 3.6 3.5
Fan3 32 3.9 3.9 -3.2 3.9

Fan4 3.1 4.0 39 3.9 -3.6
Fig. 10 Flow field for case 5 Vent -11.8 -83 8.4 8.4 7.8
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