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1 + #ZO2AR 55 Core formulas & worked examples

TRHIEES Excel BHAMAN—EK, ¥BERARIZE. Example values match the spreadsheet defaults (generic assumptions).

E#1 Motor

=T 23 Formula {5l Example

HUHIHE Mechanical power P[kW] = T[Nm] x n[rpm] x 2m / 60 / 1000 250 Nm @ 4000 rpm — 104.72 kW
=T x n / 9549

IhE %4 Torque frompower T =P / w, w = 2m-n/60 150 kW @ 12000 rpm — 119.4 Nm

FES7iER Electrical frequency fe=nxp/ 60 4000 rpm, p =4 —> 266.7 Hz

ERBANIIES®ERDCpower P dc =P / (n_m x n_inv); I dc = P dc / 104.72kW,0.95X0.98,400V— 112.5

& current U_dc KW, 281.2 A

WIREEIE 5IREN 1 Wheel Tw=Tx1ixng; F=Tw/r 250 Nm X 9 X 0.97 = 2182.5Nm;r=

torque & force 0.33m—6614N

ZE3& Vehicle speed vikm/h] = n / i x 2n-r x 60 / 1000 4000 rpm, i =9 — 55.3 km/h; 16000

rpm —221.2 km/h

Hith Battery

IH Item 23 Formula 75l Example

Bt ERE/8E & Pack voltage & U = U cell x S; E[kWh] = U x Ah_cell x 3,65V X 108S, 150 Ah — 394.2 V, 59.13

energy P/ 1000 kWh

£:f7 Range Range = E x SOC_window x 1000 / 59.13 X 0.92 / 150 Wh/km — 363 km
(Wh/km)

FEEEERSHET C-rate & C=P.charge / E; I =P /U 150 kW — 2.54C, 380.5 A

current

MRS % Resistance & heat R _pack = R cell xS / P; Q =1I%R 0.6 mQ X 108 — 64.8 mQ — 9.38 kW

124875 FEAYIE] Ideal charge time = tIlmin] = E x ASOC / P x 60 10-80 %: 16.6 min (1EIHZERIZ)

BA(#E Unit conversions

kW < PS 1 PS = 0.73549875 kW

kW < hp 1 hp = 0.745699872 kW

Nm <> bf - ft 1 Nm = 0.737562149 1bf-ft

km < mi 1 mi = 1.609344 km

kWh/100km — mi/kWh mi/kWh = 100 / (kWh/100km x 1.609344)
kWh/100km — MPGe MPGe = 33.705 x mi/kwWh (EPA:1 gal = 33.705 kWh)
rpm — rad/s W=nx2m/ 60

kg < b 1 1b = 0.45359237 kg



2 - EARIER Bilingual glossary (40)

34/l Motor
2254 English ®/E i5%EA / Note
IKHEEZ BB Permanent magnet PMSM BT RKBAREENRI S B, FTRFERMIERAZR
synchronous motor Synchronous motor excited by rotor magnets; mainstream for
passenger EV traction
AEX KRS | Interior permanent magnet | IPM HEMERNFE Feh0, RIFIFEMAPREEE, SSHLSEETE
# motor Magnets buried in rotor core; adds reluctance torque, wide field-
weakening range
Lyt =2 ==K} AC induction motor IM/ACIM  BRFRENER=EEE, THhLt, EETFEIR
Torque from induced rotor current; rare-earth free, often used on
secondary axle
= LA == Electrically excited EESM W FoUeAmg, IR, R
synchronous motor Wound-rotor excitation; adjustable field, no rare earth magnets
HEIL B ER A Axial flux motor AFM HoEaMm, RE. SEERE
Flux flows axially; flat package with high torque density
EF Stator — MBS, B0 S5RA
Stationary part with core and windings
BF Rotor — AR R
Rotating part of the motor
REkERA Hairpin winding — EREEmSAERESE, BRES
Formed rectangular conductors; high slot fill factor
FERE Slot fill factor — SEEER SEERLLGI
Ratio of conductor area to slot area
LSSk Pole pairs p SR f=n + p/60
Electrical frequency f=n - p/60
7B Power electronics
FRxz English ®BE 3iEA [ Note
PUIELE Inverter INV BERFE N =A3TRIREN ]
Converts DC to three-phase AC for the motor
EEMITEI 23 Motor control unit MCU BEF TR SEFRERITEIZE
Controller incl. inverter and control software
EEMIIRELRE | Insulated-gate bipolar IGBT BRIV R
& transistor Silicon power switching device
Wik hE MOSFET Silicon carbide MOSFET SiC FFRIFER, &5 800V EH
Low switching loss; suited to 800 V platforms
PR SIS Switching frequency fsw INERBHEIFF R
Number of switching events per second
BXBE A Pulse width modulation PWM Bt TSR BE
Synthesizes voltage via duty cycle
E3ith Battery
2574 English BE $iBA [ Note
B Cell — R/ NRTT

Smallest electrochemical unit



| Module —

BithE Battery pack —
TiE  BiSEIE  Cell-to-pack CTP
BESHES Cell-to-body CTB/CTC
RIFEERGERE RS Rechargeable electrical REESS
energy storage system
HEMEERS Battery management BMS
system
RS State of charge ele
RERES State of health SOH
INERRE State of power SOP
HERE Depth of discharge DOD
AIFEEE Usable energy —
HEIE Thermal
thxz English ]
R Cold plate —
ZZEERHIR Ethylene glycol coolant EG/W
AR Heat pump HP
BZ 55 Vehicle & test
iz English 45
GBS E Battery electric vehicle BEV
HERIVREEIN Plug-in hybrid electric PHEV
vehicle
EIZNEME Extended-range electric EREV
vehicle
RO RE Rolling resistance Crr
coefficient
USEER Drag coefficient Cd
%t H Charging
iz English 45
RmITE AC charging —

ZESHEGFREILR

Intermediate assembly of cells

BHEG. BMS, AEE. TENEAK
Assembly with cells, BMS, thermal system and housing

BERARRERERTE

Cells integrated directly into pack, no modules

Bt L SR IFES IR

Pack lid doubles as body floor

UN R100 RiE, &@p/1eEiM

UN R100 term covering traction batteries

WNEERERR. 45 SOC. HES5RF

Monitors V/T/I, estimates SOC, balances and protects

FRBELTEEELH
Remaining charge as share of capacity

YRR EHABAEXN T REILLA

Capacity or resistance relative to new

EEIRIPEE GERES

Currently available charge/discharge power

ERtEE 5B S5
Share of capacity discharged

SOC BOMFILPREAIRES
Energy available within the SOC window

1% / Note
RENRRIE BURFAAR
Heat exchanger plate carrying coolant

EH 50/50 ZZEEKAR
Typically 50/50 glycol-water

BEEREIR, RALEEM

Reverse cycle heating, improves winter range

%iBA [ Note
X ERFE IR TN

Battery-only propulsion

AIIMEFTRBVERD
Hybrid that can be plugged in

R, EBAIRED

Engine only generates power; motor drives

RIORESZRHE 2L

Tyre rolling force divided by normal load

FRENTENRI

Dimensionless aerodynamic drag coefficient

%iBA [ Note
KEYHTENTSE

Charging via the on-board charger



BHiR7E DC fast charging DCFC FEEEEERHER
Charger supplies DC directly

iAE Homologation

Fxz English ®BE B3 [ Note

BIINE Type approval TA /S E 4 ERRIRER S MEIAIE
Pre-market regulatory approval

0 Conformity of production copP BRSNS

Production matches approved type

HEEFTERR? Want the full pack?

SEMREERAE. ABEITER. 126 FAIES 19 BUEMITEZRS]. / The full pack adds road-load and thermal
calculators, 126 terms and a 19-item standards index.



