uonew.Jojul [enpuapluod Jo Aieyaridoid
Aue urepuod Jou saop uonryuasaid siyj

L00Z ‘1 19qUISAON

99SSauUUd] ‘9|IAXOUY
19jUd) Youeasay uonernodsuel) jeuolleN

Bunea|y $0Xo1M S0Ad

sjoaload saulyosey o14309|3

pue S21U0J}09|F JoMOd PadueApY

weliboid saibojouysa] adIyaA pue yyowopaai4d 30d

60Ad 01 90Ad :uoneinq jo9foid

IyosuewnieN jueyaaus
K19y uayy

Bury aigeyo
islaquiswl wea |

Aiojeiroqe] ABiaug ajgemauay jeuoljeN :uoneziuebliQ

S12y-188-€0¢€ -duoyd

AOB [aau@ueyjeseyq  ueyisap :jlewy
ueyjeieyg ueyisag

diysraupreg — Q—.—h

0vECy-0vS-dd/ 134N

]0J3UO09 [eulidy L SI1U0I}D3|] JI9MOd

40} ABojouysa ] buijoon a1y



Bunes|y Hox1y 80AL s1sloid NIV HyOwopssl4 304

‘(wajysAs uoijoesy MY GG e 10}

MX/8$) 0202 1eaA 1o} sjeob yYyowopaald
19Y]O }o9W puUk }SO0D 92NpPdYy e

‘Ayijiqeral wadl-buoj 1oy spwi| bunesado
paljioads mo|aq ainjeladwia)l alp Ulejule\ e

‘Ajjdwig e Jusique ‘Ajlpweu
‘Yuis ayj o3 A|30alip uoijoalaa jeay ajqeuy e

‘sdoo] Jue|009 pinbi| ajeulwl|g e

Wwajqo.id 9 L



Bunes|y Hox1y 80AL s1sloid NIV HyOwopssl4 304

MO| SI AlIsuap JIy

jeay O
Sui tUd pInj} Jajsued)-jeay Jood e si iy
Iy
aje|d eseg jeay ol0ads moj| e sey Jiy
WIL syoegmel(
nd ‘NIV ‘NO
Jaddo) puog 10841
Jap|og
At UODIIIS Apoaaip diyo ayj 10B1U0D UBD puk ‘OlIJ23|3IPp B SI Iy

palLIed aq Jou paau pue ubiuag si Iy
sdoo| pinj} 8)eIpawIsluUl 8jeUIWIE Ued Jie 0} Jeay Bunosley
3UIS SeWIN 8Y} SI 1Y

sabejuenpy

ABojouyos9] jo uonduissaqg



Bunes|y Hox1y 80AL s1sloid NIV HyOwopssl4 304

‘Ajjiqer|a.
jo @aubap ybiy siajo Buijood Uiy e

‘sjusauodwod Jo Jaquinu
}sed| pue Ayoijduwis si1ajjo Buijood Uiy e

HUIS 3y}
0} Aj30841p uoijoalaa jeay a|geIA SIBLO e

‘suol}njos
jewayl ajdwis je s)yo00| yoeoaddy e

s}oeduw] pue }o9foid jJo ssauanbiun



Bunes|y Hox1y 80AL s1sloid NIV HyOwopssl4 304

plojiuew
ayejul Iy
0,0€ 1B Jle Juaiquy

J9jl} Ny
aJoydsowje 0} }sneyxa 4y
uey

[ebnjnuen
pjojiuew

uonnqglasip iy
aull ayejul iy

(gnd Algwesse diyo Japun) Jabueyoxa jeay ulj-04oI N

welberq onewayos vy

SOI1U0J}08|J Jamod
10} walsAg bBuljoon-ny

ajeq o) sjuawysijdwosdry



Bunes| Hoxo1y SOAS s1oelold NIV HyOwopseal4 3040

ww 0 ~ 9N
T - -~ ww Q| = QI_
—_—
B e ze
Tl S1e\d
OW@&.«OT/
%
abe
wd ssed
— pIN|4
ww| =% H
pue ww €| =H
wlgg =1
M 1
wr 0gL=M

Anjswoab Aelie ul-oIol
:aJe san|eA |eoldA |

ajeq o0} sjuawysijdwoady



Bunesiy 40x01% 80AH s108[0id NIV HyOwopsai4 300

{syw) abessed ul Aloojea pinjH

=
0 0 @©
] 3
Xl
- { g
sz 0 =
@
] o)
o
05 00l g
o ! =
] o)
O el
(@] mh. 0sl m
001 00z
: (@]
=
(T4 - 05z =
s =
: : 1 : * 2 3 : 1 i 9
051 : i : . . ; : 0082
(TVUIDfAA) [BOS XN| 4 ———
d0D ® {Z W) diyDy Jad Jamod dniseled m (T AUDiA) diyD Jed xni41esH =
(Mol Jeuie)) eausLOUe 4 peloslold Aeliy UI4-042In
_A | I» n
- 0% IBE'ETT |ISe"LE |00 'TT 12T 80T I2T'6TT |L8° 2T | =3ndano o_u.m
lew las 60T lez-oe loo"ot I®E"60T I#E"6TT lDE"Z2T |—-3ndang
19§ 0% *90T Isp"se |loD'é 125°0TT 125 6TT l24°TT |—-3nd3ano =
6% |25°20T IT8°SE [00°8 2L TTT |52-6TT I3T°TT |-andanclilils stif (o) ekgeRdilial SBld %
leg |65 86 ler gt lop -2 126 "2TT |26 6TT 155 0T | —and3no
lis 192 "%6 lso"Tte |oo-9 IST"#TT IST DZT I¥6°6 | —andano ﬂ nUOOMHC_N_.w‘\‘L_d\_ pIN|4 308j8s
[Re=] |85 "68 los 62 loo-s l6E"STT lee 02T lDE"6 | —3nd3no
[§=1=] 62 "#8E lerte2  |DD'F |82 "9TT I99°"02T lg9-8 | —andano = Jadd ol ul
oL gz 8L lgL sz loo‘'e 146 *LTT |L6°02T |68 4 | -and3ano <) [SLREIN LI 3921=5
les l&6 0L leg- ez loo-z Ise "6TT IsE"T2ZT Is0-4 | —3nd3ng
lgntT ITo- 19 lpT-"pe  lop"T Isg-p2r 198" T2T I96°S | —3nd3ano S(PRLINGSE) 0602 = AR B doass IO clling
| (msm) | (202 /m) | (Do) | (o0) | (20) | (oo} | (sju) | (s3Tun) % 0002 (w-oni) () ssaUpILp &eld 8seg
31 aoo | #Td | aIwI | & yceo| I ang| don | A3r> | asgzswm-—
I ao0o | aeeH | aiwi | —addv | prnra |eaerd &l -oTea | ®BaBA = oot (A1) oRed LppIp-c33uBIsi Ui
‘29 D0°"SET --- eanjededwsy dryp wojzjeog —--ITy--——1eddop mu Om_ (26)(A/3) ORBL LpPIM-C]-SSaARRIYL U4
= satnses peaernoren| [F og1]  (w-omjw) m upim sbessed pinid
_ oy _ POLRSIA _ s|ie3aq AQSLUOSS) i s)rssy peleneeD
Ed=1 TI3UN - SisA|euy ALy UI{-04DI|N PR|oOD-d1Y i)

ajeq o) sjuawysijdwosdy



Bunes|y Hox1y 80AL s1sloid NIV HyOwopssl4 304

‘a|qeljal pue
‘Apso9o ssa) ‘ajdwis si Buljo0d JIy «

-Jey} ajeaipul
dooj| Buijooo pinbi| ajeipawJsul
ue Jo asn ayj Yim uosiedwon

ZWI/M
002 10 |eob onewuweliboid 0} 8so|o
XN} 8y} 8sealoul [|Im sainiesadwa)l

Bunesado diyo Jaybiy .

‘S9OIASP

POSEQ-UOIIIS 10} zWI/M 0G1 O}
dn saxnjj eAowas ued Buljo0d JIy »

:1eY) MOUS S|[9POIN

ajeq o) sjuawysijduwosdry



Bunes|y Hox1y 80AL s1sloid NIV HyOwopssl4 304

‘sjeob a13ewwelboud joow
0] S110})9 JuswdojaAap ul
INYO Yim Ajasold JIop —
suoljdo
Buijoo9o juswdo|aAap 3d
padJueApe 0} a)ngLijuo) e

‘yoeo.adde ubisap
pue s|opow ajepljeAp e

‘s|eob Yyoywopaa.4
}J99W 0} d|npow Jd3}JdAUI
Buijiom e uo Abojouyosal
ajepowiwodde 0} Jauled
jelsnpul ue Yjim MIopA —

Buijoo9 Jie Juswa|dwi] e

80Ad 10} saAn23alqQ jo9loud




Bunesiy 40x01% 80AH s108[0id NIV HyOwopsai4 300

80Ad 10} yseouddy jesiuysaj



Bunes|y Hox1y 80AL s1sloid NIV HyOwopssl4 304

‘uondo
d|gelIA e se Buljood-lie ajesysuowiap
pue ubisap uoijelall puodsas dojaasaqg 9

‘Aiysnpul ayj Aq

asn Joj Buljood Jie 10} sainseaw 1ayjo

pue Jybiam ‘awn|oA ‘}s09 ‘uoijewi}sa
9ouew.olad Joj sauljapinb dojaaaqg g

‘ejep 359} Ym ubisap ajepljep v

'SUOI}IpPUod Buijiom ojsijesl
Japun a|npow a8y} jo asuewopad }sa] ‘¢

‘adAjo0j0ud e se japouws uon3onpoud
e ul 921A9p Buljood Jie ajesodiosu] g

‘sjulelsuod Burinjoejnuew

Jayjo pue sjeob asuew.ojiad

3y} sj9aw Jey) Jainjoeinuew jeriasnpul
uasoyo e Yj}IMm uoijeloqe||od 8so[o Ul -

a|npow JadAUl Ue 10} Jabueyoxa jesy
ul} [suuRYI-0121W Pajood Jie ue ubisaqg °|

S0Ad 10} yseouddy jesiuysag



Bunes|y Hox1y 80AL s1sloid NIV HyOwopssl4 304

_ _ _
A1asnpui
93 10} saulapinb ubisap dojanag
_ _ ajeds qe|
bunsay je A13awoab [puueyd ul-04dIW
jewiayl pue moj4 J10J uonepijea /bunsay jewayl

adAyoyoud
e ul buijood Jie djesodiodug
ubisap
uone.duab sjuiel3suod
IX3au Uyaim ubisap aunj auly pue 3jeniul
dojanag

uondo 6uij00d
Jie bunjeiodaodul 10j si34njdejNUBW YIIM }NSU0)

unp | Aep ady Jep go4 uep 29 AON 190
800¢ L002

dag Bny Ine

aujowi]



Bunes|y Hox1y 80AL s1sloid NIV HyOwopssl4 304

‘passalppe
aJe sanssi A}jljigeljad wad)-buojg ajiym ‘sabejueape
yum Abojouysa} ajqelA e si siyj Aipsnpul 92UIAUOY) e

‘s9ssal)s buiynsal
pue suoisuedxa jew.ay} [eljualayip YiIm sannoyq e

‘'SUl} UO MO|} e 0} dnp uoljeldauab asiou |enpuajod e
‘Aouaioiyya 1amo|q moj Ajjennuajod e

‘'sulj Joddoos uo Juswabuiduwi jaf Jo s}o9ay0 wid) Buoj
pue juawabuidwi U009 0} dNP -- SUIIIUOD UOISOIT e

:passa.lppe aq 0|

sialuaeg/sabuajjeyn ayl



Bunes| Hoxo1y S0AS s1oslold NIV HyOwopsai4 30d

‘suoljeoljloads
pue aosuew.Jolad
JO s)oadse

||le 81en|eAs

0] |00) asn
-0)-Asea ue Ylim
Alsnpul apInodd -

Bu1j009o Jie 10} |00]
ubisep e ajelauasr) .

Jomod 0] swalsAs
pas|nd azAjeuy .

yoeoadde |[ond] swd)sAs e uo paseq syise)
Apigern a1 yjim Aojouys9) [043U0D JewidY])
padojanap ayj ajeibaju] -- goAd puolag



Bunes| Hoxo1y S0AS s1oslold NIV HyOwopsai4 30d

2JNSOjouUs Wo)og

2JnNsojous

|puuey)
Sulj-oJolw Jaddo)

aje|d aseq




	Air Cooling Technology for �Power Electronics Thermal Control
	The Problem
	Description of Technology
	Uniqueness of Project and Impacts
	Accomplishments to Date�
	Project Objectives for FY08
	Technical Approach for FY08
	Timeline
	The Challenges/Barriers
	Beyond FY08 -- Integrate the developed thermal control technology with reliability tasks based on a systems level approach


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


