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Table 3.1-1 Specification of battery

NyTUEAT Ni-MH
It 1.2
N 1900 mAh
PRAEY A 7 VK 1800
HOKER #110% (14F)
PAg R H50.4 X ¢ 14.35 mm
HE 27 g

AA Ny T VxR E IEIWINC, 7o T RNy T VITEE L TRERL L T
W5, ZThbH 10 ARKDELE 1DICEED, b—F— WEECYH, 2d@Ex (U=
ZeslBi ) 20T, Ny T U Ry 7 B ER U T, BVERHT FM BuEZeslingg . B
DI =T R EE Y fEICHMT 2, K311y T U Ny 7 OMBEERT,
N7 ) OFMEBBITIERE L TR | IR Lo i 2 FF2¥EF O F ITKIE L
oo (DT LZT VT, BURERORNW Y a RSNV THD, ZOT VI —4
—DEZE BRI RRELzx, D ORE) - FEOEEM & L ToREIZHE S, £z,
RY I R T —=FIT e VOEE EHEOTZOICHW-, b0 E 1DICELH DT
DI, BB T = — 7 CREE LT,
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Fig. 3.1-1 Battery Overview
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312 NyT Uy 7 ERRATIREE
Fig. 3.1-2 Unprocessed battery

3.1-3 DERIT, Ny T VYRR OV X =T 2y VENT DT =T TES

78



[ VA

x
ey
=
2
2
i

313 vy —7 oy VUH
Fig. 3.1-3 Covered sharp edge
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Fig. 3.1-4 Insulating of plate
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315 IREE Y, BEMORE (Ny 7 Kif)
Fig. 3.1-5 Layout of temperature sensor and thermocouple (top)
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Fig. 3.1-6 Layout of temperature sensor (bottom)
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3.1-7 BALADOEE
Fig. 3.1-7 Fixing of battery
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Fig. 3.1-8 Fixing of wire
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Fig. 3.1-9 Attacha A gel on battery
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31-10 v — hb—XDO&E
Fig. 3.1-10  Attach a heater on battery
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31-11 Ny T U Ny JERTE
Fig. 3.1-11 Completed product
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Fig. 3.1-12 Layout of battery box
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Fig. 3.1-13 Inside of battery box

&3



[ VA

H 7 xR

(1mm)

H T xR

(Imm)
31-14 v 7 U BOX DEEHR
Fig. 3.1-14 Holding fixture of battery box
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5, ZOL XN RBAT LD NVLETHH, RElT 2V ETE-15Q XF
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Fig. 3.2-1 Discharger circuit
PICHEIRSV

¥ 3.2-2 JdE#
Fig. 3.2-2 Discharger
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T ERDoTm, RIC 2 B H O MERORER L L, BESITo7-, ELEE
1T, 67 &M 97~102%., 173 87% & WD FERIT/R D . 8T%D B ZBA LT,

(ii) BVORNEA v E—=F R

VILDOWERA B = o AFHNE, A O TR 24 2 5 7o IR e L7z, 58
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3.2-3 [CHEEIEE 2T, BMBEEORIEITT P F N~ F A —2— BHEEHAO 1
QLM ELE LT A 2 — THHAI L 72, AfFEIIX0.1[A] & 0.7[A]D 27— A T -7,
AR TFIE 2 DL TR,

sk 1 é% o[&Z R
® = ¥

fﬁfig?b% = 16 (¢> > 25
(0.01mV#EE) T (AmVARED)

%] 3.2-3 WNHEA v B —& o A EE]

Fig. 3.2-3 Internal resistance measurement circuit of battery

W E FIE
O BUHOBRBMETE 2T VF N~ LF A —2—TCHIET S
@ SW % ON L, MA%ML\1@%®%m%F%ﬁﬂ¢é
® MEH SW % OFF IZ L., 5 0RKE T %
@ SW % ON L. 0.7A %«;ILL 1 B O EMEE 2T 5
® MIEH SW % OFF 295

LRI ER R 273, HIELEZNEA v B =& v A3 K 13mQ e~ 7=,

87



fepe —

o N7

JAbT D EIE, 41~44m QDL DO EERH L., 774 PHAOEM Ny 7134 7T 41mQ

DOENEFEH LT,

¥, K

SHOATHEIO D
20 —

15

10

0
39 41 43 45 47 49 51 53 55

R ERETL, m&2

X 3.2-4 WA > & —& » A5540
Fig. 3.2-4 Internal resistance of battery
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AT (-3°C). #iE (20°C). miE AT+6°C (45°C) DIRFEEREE T C. FEE 0.4A, ik
EENM 0.2A TRMEZEUS T2, 22T, \MELZEE LBEBE, Ny 7 U IREMRE
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ICHAD X HEEN 02A & Lz, F/o, @ EHT— N COYHM 2 FREERIZE D
T FREEIITA 0.4A & LT,
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¥ 3.3-1 —xry72 = 7L KE T O FEERE
Fig. 3.3-1 General characteristics of nickel hydride battery
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Fig. 3.3-2  Charge circuit
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Fig. 3.3-3 Dlscharge c1rcuit
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Fig. 3.3-4 Battery configuration (low-temperature environment)
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(335 miREENAYy TV arr7 s Fal—ray»
Fig. 3.3-5 Battery configuration (high-temperature environment)
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X 3.3-6 {RJEERBLAAERIT O R BRI
Fig. 3.3-6  Discharge current of battery (low-temperature environment)
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Fig. 3.3-7 Battery temperature (low-temperature environment)
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Fig. 3.3-8 Charge characteristics (charge current 0.4A)
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3.3-9 EJEH 0.2A AR
Fig. 3.39 Discharge characteristics (discharge current 0.2A)

#3331 BERAAL NNy T VRE
Table 3.3-1 Battery power VS Battery temperature

e, C Ny 7 U 75 &, Ah Ny T U RE, %
-3 5.40 95
20 5.71 100
45 5.91 104
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Fig. 3.4-1 General self-discharge characteristic of nickel hydride battery
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Fig. 3.4-2 Self-discharge characteristic of “Horyu 2” battery
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Fig. 3.5-1 Result of thermal analysis of battery temperature (maximum temperature)
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Fig. 3.5-2 Result of thermal analysis of battery temperature (minimum temperature)
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Fig. 3.5-3 Maximum temperature of battery at full charge
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Fig. 3.5-4 Heater system block diagram
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