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Table 1
Real Engine Simulation
40 hz 37 nm 37 nm
80 hz 23 nm 30 nm
120 hz 8 nm 15 nm
120 hz 8 nm 15 nm
160 hz 5nm 7 nm
200 hz 3.7 nm 5nm
240 hz 1.4 nm 2.5 nm
280 hz 1.1 nm 2nm
320 hz 0.9 nm 1.5 nm
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Battery Lifetime Voltage-Current Characleristics

Rereaacione 1.

Rseie  Rimnsicne s

Reclt-tscharpe
Capscity
Al
Ty
Ty
AN
AN
Vod Vsoc)
£

Proposed electrical battery model.

; Usable Capacity 2 Usable Capacity ]
1 \ g / ]
=+ 3 ]
3 o
o o
] E 3
k4 S
Cycle Number —» Temperature (°C) —*
(a) (b)
% F Usable Capacity % Usable Capacity ]
i § \ -
oD 7 ]
- 8
3 -
o (AT ey Time (Month) —>
© I
Y[ Open-Circuit Vohage (Vo) t Vour i
5 < [ Short Time 1=
Sg [ ?g Constant Long Time Genstant |
=L >
T o ]

Vaoc = State of Charge (%) = Time (Second) -»
(e} &)

Typical battery characteristic curves of usable capacity versus (a) cycle
number, (b) temperature, (c) current, and (d) storage time, as well as (e) open-
circuit voltage versus SOC and (f) transient response to a step load-current
event.
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Toyota Prius FTP cycle Av NiMH battery
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[1] IDtechex,com “Hybrid and Pure Electric Cars 2010-2020"
Research Report
[2] HIL commonly referred to as hardware in the loop where
something physical is used to create power, or run programs,
or create a response but inputs and outputs are simulated
from a mathematical model of their real end use condition.
[3] ALHOMESIIL T OERE R,
ECU: v U flfla=>k
BMS: Wy 7= AT AL AT ABIPLANF =R T A
M AT A
PCU/TPIM : EHHIE L=y b E 72131 2 N—F —E T 2 — VERE)
il = b
TCU: FF Y AIvyarflfla=yh
ABS: 7rFuav 7L —% AT A
ESC : T4
[4] Integrated Starter and Generator (ISG)is an electric motor
attached to the crankshaft of the ICE that acts as motor to
star t the engine and as a generator of electricity when the
ICE is running. Since it is directly on the crankshaft, this
becomes a parallel hybrid vehicle. Electric motors used vehicle
propulsion are called E-MOTORS to distinguish their unique
construction and power output.
[5] ACHORFERIIBIT D05 ZL T oK E RS,
CYC: ) »—%
DISP : =2 ¥ v HiR &
Jror: TV VBT IA KA —VOEEHENRE
Jene - 72T 7 % 7 MER OB =
Mmean : Ty Y Y DEK VY
Peak : T2 Y v OMBET T A BWTIAET BIRKOBEEE ML 2
[6]1 SOC - State of Charge is a calculation of the BMS showing
charge availability of the battery pack
[7]1 AGM - Absorbed glass mat and Gel Batteries are classifications
for low maintenance valve regulated lead acid(VRLA)battery
[8] Various predictions from research institutes, auto analysts for
HEV, PHEV, EV market volume by 2015 as part of total
vehicle production in the USA.
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