brought to you by .. CORE

oNrFoe )

provided by NASA Technical Reports Server

8661 ‘LZ 1990320
IV ‘9||IASUny
doys)Jop Alajieg asedsolay YSYN 9yl

v J Ji((f
21050

oo sexa ‘UOISNOH ‘OSF /VSVN
}o9q| "g puy
eiulojljen) ‘Asumo( ‘pieaajnog poomaye v1zeZl
‘dnoic) asedg pue asuajaq buleog
uosuyor ') ‘esdueg ‘g ‘esasieq ‘1 ‘JIANMZIBA ‘S
‘Dismalen) ‘I ‘zuemyosg ‘o ‘seyaed '] ‘oqbuemy ‘s ‘1abuizjp ‘g
Ag

core.ac.uk

104 Apnys Aiapeg

View metadata, citation and similar papers at

uoIsInI swaysAg aoedg
‘ou] ‘uesuewy ypoN Bueog

apelbdn Ndv3 193190 3NYS dy L

-265- Lithium-lon / Nickel-Metal Hydride Session

1998 NASA Aerospace Battery Workshop


https://core.ac.uk/display/10475039?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Q\_\\..NQ.Q:.&

¢5¢0-¢26-299

VNg ‘ogbuemy weg

weiboid

(NdV3) NdV 214399|3
apeabdn 191940

-266- Lithium-fon / Nickel-Metal Hydride Session

1998 NASA Aerospace Battery Workshop



UOISIAI(] SWIISAS aoedg
‘ou| ‘uesurswy yuoN Bujeog

UBAIUIY 914)98]F UBSSIN

Lithium-lon / Nickel-Metal Hydride Session

-267-

1998 NASA Aerospace Battery Workshop



UoISIAIQ SWwajsAg aoedg
QQ\..NQ‘]& -ou] ‘uesiewy yuoN Bujecg

waysAsqng
NdV 21399(3

ABojouyoa | |elosawiwon ainje buisn SNdv3

-268- Lithium-lon / Nickel-Metal Hydride Session

1998 NASA Aerospace Battery Workshop



onr7ae )

ssalboud |elosawwod Jo uonesidde/uoisnjul SNONURUOYD  «
15092 welboid wis) Buo| saonpay .

(gSM % sonnelpAy ‘Ndv) 1eah 1ad WZ' | § < sbuinesg .

Hoye punoseuln) punolb DSY saonpay .

Aungedes Buipue] Ndv3 8|buls |eusiod
sainpadsoid pue walsAs uejsal Joy aeulw|l
Juswanoidwi Ayjigerljal Jo 1ojoej 0001 Ueyl Jajeals

(uoniubyebexes| yHZN
Q PaadsIaA0 auIqIn}) salnjie) | 11¥D pue spiezey ajeulwl|3

|any auizelpAH SAIS0LI00 %} 21X0} Sjeulwl|]

Ajigeded uejsal pue Ajjiqelas ‘Ayejes seaosdwy .

UoISIAIQ SWa)SAS 9oedg
*au] ‘uesiswy YyUoN Bulaog

dwing
aljnespAH

(191j013u09/1030N)
ndv3a

sjyouag NdV 21199(3

-269- Lithium-lon / Nickel-Metal Hydride Session

1998 NASA Aerospace Battery Workshop



11& uoIsIAI] SWa)sAg aoedg
“)\\NQQ .oc_.:uo_._mE<:t02m:_¢om

WNIYOSUo0y)
[eloJaWWoY)
asauedep

WNIUOSU0)
Jeg uoj wniyy

jJuswdojanaq

129 Aiayyeg winiyy
uaALIg Ajjeldsswwon

’ $5559%9%9

Sj[e WNIy}I7 uj JUsl}SaAU| [BI2J8UWILIO?) 9bBIaADT

-270- Lithium-lon / Nickel-Metal Hydride Session

1998 NASA Aerospace Battery Workshop



UOISIAIQ SWA)SAS aoedg
"au| ‘uesuswy YHoN Bujsog

dwind s1nespAH
13)qI0 9NNYS

19]j0Jju09)
10JON A3

10J0W
JL33313 A3

ot}

(@2¥1) paqgysalL
uonensuowaq Ndy3 adAjojoid YNg

Lithium-lon / Nickel-Metal Hydride Session

-271-

1998 NASA Aerospace Baitery Workshop



uoISIAIQ SwsisAg aoedg
Q\‘\\NQQ .u:_.:uo_._oE<:toza:_acm

yuawdojara( |erd1swwo) jo uopesjddyuoisnjuj snonuijuo?

owa( ysa] %@ ubisag Areuiunjaig

0 ._Mm ﬁwﬁm Aynqiseay

| | 1 | | | | | | | |
88_88_8&_83moou_voou_noou_ucou_Sou_ 88 _ 32 _ 32 _82

ueld weiboid Ndv3

Lithium-Ion / Nickel-Metal Hydride Session

-272-

1998 NASA Aerospace Battery Workshop



Q\-\\..QQQA.&

SIOPUap
wa)sAg 1amod ybiH

SIOpUap J0Jo\
siopuap Aioyeq

UOJSNOH/YNEG

a|peag buisog

SIOpUaA

wysAg Jamod ybiH

Wvil Ndv3

AaeN sn ‘ge] suel)

UOISIAI( Swa)sAg adedg
*au| ‘uesltowy yuoN Bujeog

i

layjabo | bujopn

-273- Lithium-lon / Nickel-Metal Hydride Session

1998 NASA Aerospace Battery Workshop



nuc.aamxnsnwwdmw

¢£86-296-¢¢6
VNg ‘48buizjo uoung

UoISIAI] SWASAS aoedg
ou| ‘uespsewly yuonN Buleog

Lithium-lon / Nickel-Metal Hydride Session

274-

1998 NASA Aerospace Battery Workshop



oamvrsoe™)

UOISIAIQ SWa)SAG aoedg
*auj ‘uessewly yuoN Buisog

NOILVOIdIO3dS 133HS-AT4
J740dd avo

: NOILINI43d NOIS3d A3SIAIYH -

(86, A1Nr L) WHIL-AIN ISNOJSIY HIINddNS AYILLVYE -

ALNIFISY34d 31VNTIVAI OL d3LONANOD SISATVNY LNIOd NOIS3d -

uoniua Juswalinbay ubisaq Alayeg

Lithium-lon / Nickel-Metal Hydride Session

-275-

1998 NASA Aerospace Battery Workshop



UOISIAIQ swalsAg aoedg
DNIFOLS ‘Ju} ‘uesewy yuoN Buieog
[eoo Ndv3
+ ; e 40
- 00¢
|||||||||| “Tloor m
0
=
009 mm
(sawAjod 199) =1
Jswkjod-1 Q
+ 008 M
(;owhiod AQ) ®
1BWAI04-1T .m-
uoj-1 uIZ-19MIS 000k Z
T
o
T 0021
m
>
O
oovlk ¢
- 0091 O
(meqisaL 308)
HW-I8%OIN + 0081
. B - — - 0002

(uoissi 1y-m L€)
(8661 ‘AInr) adA | Aq sajewnys3 Jybiap Aiapeg

Lithium-lon / Nickel-Metal Hydride Session

-276-

1998 NASA Aerospace Battery Workshop



Q\—S.\Qn\l&
2]
=2
o
a
[ J
3

S 3
-]
Q
]

0s€

sejhulw uj ewy|

00t 0S¢ 00¢ 0si 00} 0s

UoISIAIg SWa)sAg 9oedg
*2uj ‘uedewWY YuoN Bulaog

—

~

I'e

4

@
™

<
9]

]
™

@
™

~
]

«
™

6'c

L'y

sinoy G {1 p=xewp Z/o=xewj :abieys
SNIS|a) Z'0¢ :a4njesadwa]
a|joid abieyasiag Ndy3 o1 Joud dn-abaieyn
S|180 HVO | g

[ 4

abejjoa |8

-277- Lithium-lon / Nickel-Metal Hydride Session

1998 NASA Aerospace Battery Workshop



uoIsIalg SwajsAg aoedg
h\(\nﬁh‘]& .uE.:autcE(:tozu:_oom

sejnuw ul ewyp

08 0L 09 0S ov 0t 0c ol 0
i’ y 4 L 1 — L o
000000 v \....__________,

000000 000000000000000004 §
0.
$ Seogeed o &

? 3

sdwy —e— ¢ M.
® .w
[y]
5
é st M

0c

®
SpU02as g 10} ale sesingd (| l
T4

Bupey 1199 HYO01 Jo doa %08 aA1@yde 0} pajeuojuodoad Juaians abieyssia
3]1Joid Jamod NV 214199]3 JO JudjeAINbI Juading JueISUO)

Lithium-Ion / Nickel-Metal Hydride Session

-278-

1998 NASA Aerospace Battery Workshop



hSSﬂQ‘l&

08

0L

sejnujw uy ewy|

09 0S oy oe

0c

uoISIAIQ SWwasAg aoedg
‘ou| ‘uesuawy yuoN Bujsog

ot 0

e

¢t

@
™

3
™

w
o

%V'SL
appLuysa gog

©
™
ebeyjoa 100

r

/

/ 6t

snis|a) ¢ ainjesadwia]
SINOY G ‘AL p=XBWA {yg=xew] :abiey)d
awy ‘sA abejjoa abaeyosiqg
191 Ndv3 HVO! Al

8 4

Lithium-lon / Nickel-Metal Hydride Session

-279-

1998 NASA Aerospace Battery Workshop



Q)SVQ‘I&

UoISiAIQ SWaysAg aoedg
*ou| ‘uesuewy yuonN Bujleog

iom&mm_ _L
e
|
=t Jusosy g |rpmed - 0D
youneTj-ald
aeve [
S
- 0'op s
®
-009
=
voe =
................ “. ........ — ('00}
..... ST

osed Aju3 Ndy3 omL pue uonipuo) ybil4 [BUILON-BO

bunyse | Jopusp Alapeg
10} 3|lj01d 18MOd NV PoasInay

Lithium-Ion / Nickel-Metal Hydride Session

-280-

1998 NASA Aerospace Battery Workshop



Q\_\\..Svh\‘&

*XEW SPU0IIS 7 SIds Jamog ym A S7I
LRI PIYIB})IE 3G

(W) 9-v LET

JUURIINbAI J1] Jepuded 1k
S Y} UIIM I[IAD QS Y} U0 "UIIA] Do ST
Je Jlul] J9MO] J[OA (ST Y} 9A0qe Y-AAY LE

saynuiy 16

WA A 08T

‘A 0LT

Jouwdjog-wniyny
uoy-wniyIy

uoISIAIg SWwiv)sAg aoedg
"au| ‘uesisawy YyuoN Buisog

:Apqeded somod yeag
oI J JIM0g

:Kydeden) pasdarp(

‘(wnuuu) A319uy

:Pur duy,
-331BydsI(q

LS|

J[eurwoN

-33e)joA

:adL ], L1dyyeg

uoneouoadg 19ays-A|4 Juswalinbay ubiseq Aueneg

Lithium-lon / Nickel-Metal Hydride Session

-281-

1998 NASA Aerospace Battery Workshop



Q»Q\.WQQ]&

$I1AD ddaeyasi(g / 38IRY) (S

SIBIX §

"dar ], “wip D, ST ureurEy
Jo 0S5 03 D or-

Do SE 03 D, ST

a1 ov¥) 34 00¢

(‘usD
w9, X (1) S°7) w9, X () §°7) W9L°()

sardwy 11

UOISIAI(] Swa)sAg aoedg
*ou| ‘uedliewy yHopN Buteog

RPA)D
:aepud[e)
-JrT
1198
[euonesddo-uoN
:uonerddQ
-danjeradud J,

:(1e03) I3

:(jeo3d) dopauyg

-ZIS

:(*aAVY) peo]

uoneoijioadg 199ys-A|4 Juswalinbay ubisaq Auayeg

Lithium-Ilon / Nickel-Metal Hydride Session

-282-

1998 NASA Aerospace Battery Workshop



Q\Q\Wﬂm‘l&

*UOI}IIUUOII)UI

J[NPOJA] pPue 381ey);/ 103IUOW

(192 [ENPIAIPU]T “13JBIY/I0SUIS ‘IIMO]
-3[npoul/7 ‘sI0)STULIAY I, danjetdduwa |,

331eydsIp uo uonejosi ssed-£q 139 10j parjddns
VN4 °Ajuo punoag uo duidieyd 10y JSO U

aal

"ZH 0007 03 00F WOy IAEI0/GP €- 1€ FUlSLaIddp
ZH 00¥ 03 001 W01} ZH/,3 (L0 }& JuBIsuo)

SIXE [BU030Y).10 IY) ‘s, 3 G 0) () WOL]

UOISIAI] SWR)SAS doedg
"ou| ‘ueslawy yuoN Bueog

:510)29UU0))

:$10SUIG

:$01u0.0)9Y ssed-Aq [[9D
~s3anjedJ PYIQ

oYys

JuoneIqIA Wopuey
{UOIBIIANY

~“JUIWUOIIAUY

uolneouoads 10ayg-A4 Juswalinbay ubisa Alaneg

Lithium-lon / Nickel-Metal Hydride Session

-283-

1998 NASA Aerospace Battery Workshop



Q)SﬂQQi&

NOILVY3INTO LS} HV 0l
NOILVHINIO 1S HV 00} ‘D4
HY 001 ‘Od4Y

NOILVHINTO 1S| HV §¢

HV GZ1 ‘04

1S31 AY311vE A3

HV 0S5} ‘04

1S31 AY3LLVE A3 'O4Y

SNIVIS

uoj-

uoj-1

uoj-1

uo|-1

uoj-

uoj-

Y3IWATOJ Uo|-7
H3IWATOJ Uo7

3dAL

uoisial(] swajsAg aoedg
*au] ‘ueoswy yuoN Bujeog

J4vdLn

dv1S 3Ing

AH3L1VE FOVHOLS NVdVl
AINCQHVA

H3HOId-319Vv3

14vS

INVITIV

WE

d3ariddns

Sd3IddNS Ad311vVd NdV3 1VILN3I10d

Lithium-Ion / Nickel-Metal Hydride Session

-284-

1998 NASA Aerospace Battery Workshop



Q»(\.QQNAQ

UOISIAIQ SWI)SAS adedg
*au] ‘uesewy yuonN Bujeog

fAoy )sa) Aispeg

uejd Juawdojanaq A1ayeg ybid .

}daosuo9 Ajquiassy Aiajjeg .

ININJOT3IAIA ANV NOIS3A AdN3LlVvE

-285- Lithium-lon / Nickel-Metal Hydride Session

1998 NASA Aerospace Battery Workshop



uoISIAl] SwalsAg adeds
Q\(\h“]& .o:..:notoE(:tozac_oom

129 jo yuswabeuey jew.ay) sapiroid djejdaseg °
ajejdoseg 0] jeyoeig uowwoy y Ag umoq pjoH aly sjauuey)

layjeho) sjauueyn pjoH sajejdpus

Bunua 1o smo||y |suuey) pue 18D jo wojnog usamjag deo jjewg .
fiayegq piepueys
VSVN 0} Jejluis :jjo) 0} yoddng |einjonig sapinoid OS|V S| |jouueysn .

(sliays ode},) sjpuueys wnujwn)y jyBiamyybi
Aq papinoid ajeidaseg ey 0) sapig (199 8y} w0l yjed [eunay ]

J03UU02I3JU] |[99 SY Uonoun4 0} painbiyuos s| Yyo)Ms uonejos|

SaYoNMS uone|os) ||o9 Ag papiroid Aouepunpay saLiag
s|j99 uol-17 Jo Buuyg pajosuuoy) saiag

9|npo Auajjeg jJo uoonisuon

-286- Lithium-Ion / Nickel-Metal Hydride Session

1998 NASA Aerospace Battery Workshop



UOISIAIQ SW)SAS aoedg
“\(\hﬂh‘]& .o:_.:uo_hwE<:tozm:_oom

wonoq
pue doj je ysnj} sapis ued ||9) e
uBd |]99 JO WO030( Ul dINJed} JUSA SBS) e

1 siedl ¢
10} UOIJRJUDIIO POLIBAUL Ul 3bel0)S o
\(/ sje9s

4l0q je uUojje|oS! [eulWId) O} UR) e

(M) 0S x ("xel)
(7) 081 x (H) 261 : (ww) suoisuawiqg e
(wnuixep) 6% 9°¢ : SSEN o
(wnunuin) y-v 6z1 : Aroede) pajey o
oljewsud
10 [eaupuijlf9-ondi|g : adeys e
86/61/01
‘A8Y NdV3 10} ||92 Auajjeq uoj-wniyyi| e

——

NdV3 Jo} uoisuswiq (|90 Asayeg uo|-wniyy

-287- Lithium-Ion / Nickel-Metal Hydride Session

1998 NASA Aerospace Battery Workshop



Battery Module Layout

1998 NASA Aerospace Battery Workshop

-288-

Lithium-Ion / Nickel-Metal Hydride Session

@__ﬂﬂf//va

Boeing North American, Inc.
Space Systems Division



Q\Q\.QQQJW&

INHINHOVLLV

TVINLONYLS /

NOILVTOSI NOILLVYLIA ANV ADOHS-

TOYLNOD TVINYIHL JAISSVde

(@IINOTA 9)

uoISIAI] SWa)sAg aoedg
*ou| ‘uesdwy yHoN Buteog

LdIONOD A THNHSSY AdHLLVYH

-289- Lithium-Ion / Nickel-Metal Hydride Session

1998 NASA Aerospace Battery Workshop



Q\-\\NQQA&

sjuswalinbay Ndy3 o] uoneladQ Aispeg pas|dwor) sjessuowsq
ainead NY1 9NPON jeqisuowa(g
dnyoop ase) Aiajeqg a|quuassy

pajesadQ Aisyjeg pajeibaju|

s}deouo) uonosuUU0) 9INPOW-IaJU| YA UoieladQ ajeljsuowa(
BuLIpA UOHBJUBWINIISU| PUY JO}OBULOY ‘||99-18ju] 8)8|dwo)
S9|NPOW [j2D ajeouqe

Aiepeg painbiyuon a|npon

uofeinbyuod 14 6°Z X §°Z X §°Z Ul payoels ag ue) seje|d
sabueys uoneinbyuon sjejoe4 0| aqeuNowaq 3y S|199
aje|d/s||9D Uol- Z¢ ‘s8jeld 104)u0D |ewsay] 81yl UQ PaJUNop s|i8d
uoneljsuowsq waisAs Ndyv3 voddng o) Auspeg A Gy€

(Uv 0S1-001) Aionjeg iso )

uoIsiAIg SWa)SAS aoedg
*au| ‘uedsusewly yuoN Buieog

1l @seyd

Il 9seyd

| 9seyd

INJNJO1dAdA Add11vd 1HOI14

-290- Lithium-Ion / Nickel-Metal Hydride Session

1998 NASA Aerospace Battery Workshop



Qi\..ﬂQh\A&

UOoISIAIQ SWa)sAg adedg
*au] ‘uesyiewy yuoN Bujeog

NOILVOINddV NdV3

¥04 319VLINS STT130 ALIDVdYD 39¥V130NA0Yd T1IM LVHL SH3ITddNS OL1 A3LINIT ONILS31 1130«

ALITIOVL 1S31 INVHO

LV AHO1vHO08V

ININSSISSY ALIAVS S1130 HOMYY3SIY SIMI]
S1s3l

1132 HY 0§ 31037138 ST130 1dr

aag NOSIa3

1S31 WALSAS Ndv3 AMILLYE '411vD N¥IHIN0S

SIILHIJON IYINHIHL ST130 'HSYM ONIF0S
NOILVOIdav4

I1NAOW/AYILLYS S1130 ¥NSg
1INIWSSISSY

ADOTONHOAL SHHOM

JONYHNSSY NOISSIN S31NAON /1132 ONIZ08 WOINVHd

ONILIS3I1I IdAL. TTdAVS 1S3l NOILVOOT

ALIAILOV 1S3l AHd11Vd

Lithium-lon / Nickel-Metal Hydride Session

-291-

1998 NASA Aerospace Battery Workshop



UOISIAIQ SWIB)SAg aoedg
Q\O\\hﬂh‘l& .o:_.:uu_._oE<:toza:_oom

"ainjesadwa] Buerado wnwiuiy
D o SZ Bujulejuley JajeaH yMm uondafoy jeaH Aiayeg aaissed -

uoljejos| uone.iqiA puy 3ooys -

‘diempJleH
Wbi14 -uoN 389 u| paplrold ssed-Ag Juaiing abieys |99 Liayeg -

"SUOI}IPUOY JINJIID
-uadQ puy Hoys 104 abieyssiqg Buung uonejos| ssed-Ag |jo) Aiayeg -

"Juepunpay sauag aly sjjo) Aajeg -

"uoljeurijuos uibiey Abiauz ybil4 .

salnjeaq Ajojeg puy Ajjiqeljay Aieyegq

Lithium-Ion / Nickel-Metal Hydride Session

-292-

1998 NASA Aerospace Battery Workshop



UOISIAIQ SWRJSAS aoedg
Q‘\n‘h‘l& ‘au] ‘uesiBwy yuoN Buieog

(a2y1) Juswdojanaq pue
yoteasay Hulaog pue Jajua) adedg uosuyor juonesjsiuiupy aoedg

pue SO1IJNBUOIAY [RUOHEN 3Y} Y}IM JOBJIUOD Japun "du] ‘UedLiawy
ypuoN Bulaog ayj je Jno paliied SemM a1d8y paqiLiosap }Jom ayyl

jJuswbpajmouy oy

-293- Lithium-lon / Nickel-Metal Hydride Session

1998 NASA Aerospace Battery Workshop






