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Attached Table 1
Ty MV FEERS S (HILS &2 7 ABIHERER)
Engine Torque Characteristic Measurement Record (HILS System Component Test)

(ORISR il

Torque Property Measurement

TERBA AAIEZ] A H 153 5
Operation start time M D H M
RBREARKE (Pa) W AZERIRE (7a)
Atmospheric pressure Intake
at test room kPa air temperature
K(C)
ARERENTERIRE (4) ARER=EPAEHTREE (U)
Dry-bulb temperature Relative humidity
at test room K (°C) at test room %
REREANTRERIRE (4. ARRENAESE (PW)
Wet-bulb temperature Water vapor pressure
at test room K(°C) at test room kPa
KREGMRE ()
Atmospheric condition factor
Ox v hv 2 Rtk ORIERE R
Measured Results of Engine Torque Characteristic
B o o o [l i
Minimum mapping speed min! (rpm)
B D L BlE
Maximum mapping speed min' (rpm)

T Y afREERE O Y OIREE
Engine condition at maximum mapping speed:
CHAIE X AL7z F i H e 0D BRI FE 0 105 % = o ¥ v [aliims B
Engine speed equal to 105% of measured engine speed at which it produces maximum power
OMIE S Avie s RO R EE 28 2, R IIT%E L3% D FAVE Ule 2 o L [RIR s BE
Engine speed that exceeds measured engine speed at which it produces maximum power and in which
a drop of 3% has occurred in relation to the said power
ORIE S A R o Y o (Rl
Measured maximum engine speed under no load
O U ESEEE M IR TR T Lz Y U mER# EEngine speed at which full load
torque has dropped to zero

T Rl TV URRAE E NNV
Engine speed min!(rpm) Engine target torque N-m Engine torque N-<m
%
mm®/st, mg/st




Oz vV U EEE NV JIE

Engine Friction Torque Curve Measurement

TEHRBA AAIEZ] H H 153 o)
Operation start time M D H M
RBRENKRKE (Pa) W22 (Ta)
Atmospheric pressure

at test room kPa Intake air temperature

TRIAS 08-005-01

K(C)

HERENELERILE (4)
Dry-bulb temperature

REENMHEXHEE ()
Relative humidity

at test room K(C) at test room %
RERENIRERIRE (7)) HERENKEKIE (Pw)

Wet-bulb temperature Water vapor pressure

at test room K(C) at test room

kPa

R (D

Atmospheric condition factor

Oz DU BE b v ORIERMR

Measured Results of Engine Friction Torque

R RIPALE| Uiy TV VBB NV PR 7 L —% ON/OFF
Engine speed min!(rpm) Engine friction torque N-<m Exhaust brake
O=r VUit~ v 7THIE
Engine Fuel Consumption Measurement
TEHRBA LA IEZ] H H 153 5
Operation start time M D H M
RBREARKE (Pa) W AZERARE (7a)
Atmospheric pressure Intake
at test room kPa air temperature K(C)
B ENERIEE (7)) AHEREANHEINTE ()
Dry-bulb temperature Relative humidity
at test room K(C) at test room %
AREREANTRERIRE (4. ARENAESE (Pw)
Wet-bulb temperature Water vapor pressure
at test room K(°C) at test room kPa

KGR (D

Atmospheric condition factor

Ox= v VU~ v 7 ORIERER

Measured Results of Engine Fuel Consumption Map

I IV = §
Engine speed min (rpm)

T VY

Engine torque N-<m

SRR e

Fuel consumption rate

L/h
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Attached Table 2
EEE LS -

Motor Torque/Power Consumption Measurement Record
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WM BEHRIERSE HILS ¥ AT LEFERER)
(HILS System Component Test)

BRI H i A H BRI PR Y
Test date Y. M. D Test Site Tested by
ORBREBEHEOLER
Specification
O @
Electric motor
e TR H ME Y 7 2
Type Sort No. Class of anti-thermal
MR dE & AT T RIEE v
Accessory Cooling type Lubricant Sensors
O il {4 i
Inverter
F4A e GES DI
Sort No. Cooling type
OBILER OB At
Power source Absorbing device
FH¥E AN EILEELE e
Sort Nominal voltage Type

O#h it & EEh & Dz
Connection between motor connecti
YU

Gear ratio

on between motor

=R
Transmitted efficiency

ORIEH
Measuring devices
CEE

Torque meter

[ElRGT

Speed sensor

rv 2 EF

Voltage meter

IR 7
Temp. sensor

OFBRFLH
Test record
AERIER (BA4R) i3 5 (F%&T) 153 5
Time (start) H M (end) H M
RER B AR EIR R T RFEIR
Room temp. at start K(C) Room temp. at end K(°C)
SRR B 4 R B L
Temp. of cooling at start K(C)
ORI E s HR
Test result
r L IR 2
| B 7 ED
E | BEE | RS S gL e eSSt
7 | Target fiE EEC UL B LE Coi,17 :;H); =3
5 | speed | Targe motor inverter ) ’ Temp
N (min~ t of
o D) torqu inverte
e r (C)
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(%) T REEB
or [ElAE | Wk i | AVE | AE | AN 7.

(Nm) B n 7 £ it EEa) B

speed torqu outpu voltag curren powe 5| 6 | Name of

(min~ e t e t T measure

D) (Nm) (kW) ) A) (kW) d

place :
1
2
3
4
5
6
7
8
9
1
0
1
1
ik

Remarks
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Attached Table 3
SR AL LN - BRACEERERSSR (HILS v A 7 A BLHER)
Internal Resistance in Direct Current of Storage Device and Open Voltage Measurement Record
(HILS System Component Test)

BRI H i A H AR PR Y
Test date Y. M. D Test Site Tested by
OFkBRE AL E

Test Rechargeable Energy Storage System (RESS)

SR E T

RESS Sort Cell Quantity

TEREAY & =R n TEHE BT

Nominal Capacity Ah or Wh  hour rate h Nominal Voltage V
OAERR

Structure

HL AR BN U

Box on vehicle Module

BN R A T VE/ HALE M, Pefoe Rt

Module quantity Quantity/module Contact resistance Q

OEMETFRERFHR (SHERE Z LITER)
Measured Results of voltage of battery per each depth of discharge

BN (A) REEHR (W) 10 7 B & (V)
Target current Measured current 10-second voltage
1/3XnX1, JEM on discharge
Fe ] on charge
1XnXTI, JEM| on discharge
Fe ] on charge
2XnX1, Ji%EM| on discharge
FE&EM| on charge
5XnXI, Ji%EM| on discharge
FEEM| on charge
10XnXT1, Ji%EM on discharge
FEEMI on charge

OFEME NI - BEE

Internal resistance and open circuit voltage of battery

JCEERIE DOD (depth of discharge) )
FEEIREE SOC (state of charge) (%)
L N AR HCEM on discharge (@)
Int?rnal FEEEM on charge (Q)
resistance
B L HCM) on discharge W)
Open circuit & on charge )
voltage

OB TEFE (%) =100 (%) — F5dRBE 1S0C) (%) DOD=100-SOC

e

Remarks
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Attached Table 4
BERNA T Y v NEREFEREHEE R OB K ORGRE (HILS & A7 A (JE05 E— I))
Fuel Consumption Rate of Heavy-Duty Hybrid Electric Vehicle Test Data Record Form
(HILS System (JEO5 Mode))

BRI H i A H BRI PR Y
Test date Y. M. D Test Site Tested by
OB v

Test engine

TV U TV UHK

Engine type Engine No

e ) RK VY

Maximum Output kW/min ! (rpm) Maximum torque Nem/ min' (rpm)

PR AfEdk, Ao

Total displacement L No. of cylinder, cycle
OBRABE K OV RS BE

Fuel and lubricating oil viscosity

oSt R NG

Fuel Density Volume expansion rate K'(‘C
D

(R E 25N TRV RS B

Lower heating value J/kg Lubricating oil viscosity

OWAZERIET) ., PERIEFE DL

Record of intake air pressure, exhaust pressure, etc

W NZESKUET) PERUE )

Intake air pressure kPa Exhaust pressure
kPa

s Al 0 O

Air temperature at intercooler outlet K(C)

OFREREBIE
Test Motor/Generator
Tl S &5
Sort Type No.
ERHI T TERS T
Rated Output kW, min-1 {rpm} Rated Voltage \4

OB A v R —H

Test Inverter

Elll iEV Fir

Sort Type No.

TERS ) TEHE BT

Rated Output kVA Rated Voltage \
ORBRZELLE

Test Rechargeable Energy Storage System (RESS)

SR E TS

RESS Sort Cell Quantity

TEAS A TEAS R

Nominal Capacity Ah or Wh Nominal Voltage \
© =i 7 7 5%

Vehicle specification, etc



TRIAS 08-005-01

Oy
Category No.
EMmAEE (hZ7 4%, 772040 FAAGHE (KR, —%)

Truck (tractor—trailer, others) No. Bus (regular-route bus, others) No

OZ= it
Transmission
TFHNZ R B B Bh 28 i ol

Manual transmission Automated Mechanical transmission others

Ok AT

Vehicle specification
25 B[ B
Vehicle curb mass kg
NS &
Payload kg
FHLIE B A

Passenger capacity persons

]

Overall height m
2R

Overall width m
21 BB T

Tire rolling radius m
EEYIBU v B

Main transmission No. of gears

g 13 23K
Gear ratio 1st 2nd
3 3k 438
3rd 4th
5 6 J#
5th 6th
7k 8
7th 8th

RIS B ¥ v B

Sub transmission No. of gears

¥yt ) L)
Gear ratio High Low
FETHH A v b

Final gear ratio

TARY T YAl

Engine idling speed min! (rpm)
SN WAV | T30 Y-

Engine speed at maximum output min! (rpm)
HAMEET v ¥ Al

Maximum full load engine speed min! (rpm)
V1000 km/h

OHILS v AT MMEHREITIC L AMEHEE R OBREHERMB 7 v 7 F LFHEER

Calculated fuel economy

25
Transmission type
OB 3
Fuel economy
- BTN EATAEHE R (£) A RN S

JEO5 fuel economy km/L Electricity balance Ah
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EREIN T = X — R HERENE = L — R
Energy balance k] Energy of consumed fuel kJ

R IRINE L — BB ORI R = ) L % — BB |

Energy balance / Energy of consumed fuel

- FOTTEEATREHE R (£) R EN

Intercity highway fuel economy km/L Electricity balance
Ah

BRI T = L X — U E FEHEPRENEE = 3 L ¥ — G E

Energy balance k] Energy of consumed fuel kJ

RIS L — R, AR 28 1 L 2 — L |

Energy balance / Energy of consumed fuel

EHFEITRIE
Rate of Intercity highway %
- THTHUEAT IR BHE 2 = (80153
Urban fuel economy km/L Electricity balance Ah
EREIN T = X — R FEEPRENE R = 3L ¥ — G E
Energy balance k] Energy of consumed fuel kJ

RIS L — R AR 28 1 L 2 — L |

Energy balance / Energy of consumed fuel

- F RN R

1
E) =
(E) 1-«/100 N a 1100
Eu Eh
Heavy—duty motor vehicle fuel economy km/L

fii=

Remarks
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& 5—1
Attached Table 5—1
MRERBRLEk (BXNA 7V v REEHE (HILS ¥ A7 4))
Verification Test Record Form (Heavy-Duty Hybrid Electric Vehicles (HILS System))
(Vv HAFEA—FRR, VAT AR TFHER)

(Chassis Dynamometer Test, System Bench Test)

AR A G2 A A AR AT SR
Test date D. Test Site Tested by

—~
=

OB BBy
Test vehicle
HA - A

Vehicle name * type

OB v
Test engine
VU L RIS =2
Engine type Engine No.
e ) R NVY
Maximum Output kW/min ' (rpm)  Maximum torque N-m/ min' (rpm)
PR T S
Total displacement L No. of cylinder, cycle

O M OV I H Rk

Fuel and lubricating oil viscosity

B brJicy (L= A5 =2

Fuel Density Volume expansion rate K'(‘C
D

L FE BN T R

Lower heating value J/kg Lubricating oil viscosity

OWAZERIET) ., PERIEFE DL

Record of intake air pressure, exhaust pressure, etc

W NZESKUET) PERUE )

Intake air pressure kPa Exhaust pressure
kPa

s Al 0 O

Air temperature at intercooler outlet K(C)

OFREREBIE
Test Motor/Generator
Tl S &5
Sort Type No.
ERHI T TERS T
Rated Output kW, min-1 {rpm} Rated Voltage \4

OB A v R —H

Test Inverter

el EV Hir

Sort Type No.

TERS ) TEHE BT

Rated Output kVA Rated Voltage \

OFRBRE EREE
Test Rechargeable Energy Storage System (RESS)
Tl S &5
Sort Type No.
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TEAS A JENS R
Nominal Capacity Ah or Wh Nominal Voltage V
© =i 7 7 5%
Vehicle specification, etc
Oy
Category No.
EHBE (K775, T 7 2PN FEHEBE (R, —)
Truck (tractor—trailer, others) No. Bus (regular-route bus, others) No
OZ5 8
Transmission
FENVZ L MR PN ZDfh
Manual transmission Automated Mechanical transmission others
Ok AT
Vehicle specification
25 B[ B
Vehicle curb mass kg
NS &
Payload kg
FHLIE B A
Passenger capacity persons
]
Overall height m
2R
Overall width m
X A Y BN A MR
Tire rolling radius m
EEYIBU v B
Main transmission No. of gears
¥yt 13 23K
Gear ratio 1st 2nd
33K 4R
3rd 4th
53K 6 3R
5th 6th
738 8 &H
7th 8th
BRI X v ek
Sub transmission No. of gears
Eade (H) (L)
Gear ratio High Low
ST U Y5 Etad=d
Final gear ratio
TA RV T mlER
Engine idling speed min! (rpm)
SN WAV | TR0 Y-
Engine speed at maximum output min! (rpm)
HAMEET v ¥ Al
Maximum full load engine speed min! (rpm)
V1000 km/h
OBEHEMBI Y v 7T KNFEIC X 5 EZHETTIREIY B =G 1
- JEOb B — REITHEHEE () [0S
JEO5 fuel economy km/L Electricity balance Ah

BRI L = L — B

FAFLIEE B L % — il
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Energy balance J Energy of consumed fuel J

e

Remarks
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Attached Table 5—2

Verification Test Record Form

(FRIZOWT OHER)

MAEREREE: (B 7V v FEREE HILS AT 4))
(Heavy-Duty Hybrid Electric Vehicles

(V% P EATEA—ZRER, VAT AR FRER)

(Chassis Dynamometer Test, System Bench Test)

OJE05 &— F 1 [HDOKFERE =
The verification results of the first peak in the JEO5 mode

TRIAS 08-005-01

(HILS System))

HH X 3= EC Uz B
WERE () ok | v vmElE Motor/Generator Engine
# R I
Criterifgof co— Vgﬁffie e AR )
. kv i 4 H7 Output of RESS
efficient of speed or
. . . Torque Output Torque Output
determination engine
speed
B X T m
HRIEE 1T 0. 9700 LA
k, homEBIX
0. 8800 LA I
Co—efficient of
Vehicle speed or
engine speed
should be over
0.9700 and the
others should be
over 0.8800.
% KHEORKRINI Z7E2RMNTH L
Remarks: Attach the time—order graph of each item
OJE05 & — NG IRAERE F
_ The total verification results of the JE05 mode
BENFm Y Vv Vv
NEEIL ST v IEAI{gE ey
Vehicle speed Engine Engine workload at Fuel consumption
or engine speed torque plus side
y%ﬁ:__‘,f%\iﬁ %ﬁ{%& chg,lI]I,S / chg,vchiclc FEII[LS / FEvchiclo
FAME 0.97 LAk 0.88 LA | 0.97 LA | 1.03 LR
Tolerance value Over 0.97 Over 0. 88 Over 0.97 Under 1.03
;‘u%
Result

| HILS 81T O BRI EN L D= RN FEBH— 2 AT AN F3lBR, & v o2 FEBRCHRAI L 7o B

HN K D R VKHRAE | HILS B EAT OB ERRENE & B 3L T

(FFZHE : 0. 003 Aif)

|HILS energy balance — Actual measurement of system bench dynamometer or Chassis dynamometer| / Energy
under 0.003)

of consumed fuel (Tolerance value :

H%E BRI O UREEEE, =Y MY ORI S 7R A &

Remarks: Attach the time—order graph of vehicle speed or engine speed, and engine torque

ey

Remarks
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1% 6
Attached Table 6
REEERER LS (EX A 7 U » FEEH HILS VAT A))
Verification Test Record Form (Heavy-Duty Hybrid Electric Vehicles (HILS System))
(X v AT A— 2RO BB HEARNKERLE (B LETE)
(Motor Vehicle Load Setting for Chassis Dynamometer Test Record (Platform Coast-Down Method))

OFEN IS LN
Test vehicle

B - B (R TR w7
Make * Type (variant) Engine type Maximum output kW /min—1 {rpm}
HEFK T 78 i G L
Chassis No. Transmission Reduction ratio
AT RE ZAXDH A X
Running Distance km Tire size
B[ 2% B Z A Y2 RE AR % Wi
Vehicle curb weight kg Tire air pressure: Front kPa/Rear kPa
NS EUE N
Test vehicle weight kg

OEITE
Running resistance
Z AN PR
Coefficient of rolling resistance N/kg
REESRIEANES 4
Coefficient of air resistance N/ (m? « km/h)?
R B By EL O Fij B AR

Area of front projection of test vehicle m’

Oy ¥ V¥ A FEA—ZITEIT DAMKIELHK

Setting record of load on chassis dynamometer

HEHH G2 A H R EY T

Setting date Y M D Setting site

VX UHEATEA—H (  ZARE . FREGRE . 1AERE )

Chassis dynamometer (DC/DY, EC/DY) ( Multi-point setting, Coefficient setting, Single setting)
HmMEEERE GREE) SR Ehilig D & A ¥ 22T

Equivalent inertia weight (set value) kg Air pressure of driving wheels kPa
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B0 % oD (IR ER Sy O S 1E M

Corresponding inertia weight of rotating section of power train system kg

R e SR PEATIREH] B E BTG B ETTRL HER A XA VERE
PEITIREH . . . X . . i &
Speed . . Mean coasting time Set running Target running Setting Dial
Coasting time s . . . Remarks
km/h s resistance N resistance N error % graduation
90
80
70
60
50
40
30
20

10

H#

Remarks
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Attached Table 7

MRAERER LS (BER A 7Y v REEHE HILS AT 4))
Verification Test Record Form (Heavy-Duty Hybrid Electric Vehicles (HILS System))
(FRUITHOWTOBER)

(3 AT L F B OIEREKS B DR EE L)

(Verification Record of Driving Accuracy of System Bench Test)

HHTNEITE— KFORIERER

Measurement of urban mode

BRI & H H VUK

TR E

TRIAS 08-005-01

Test date Y M D Engine type

Engine No.

OEMl~y e 7 by GHUE, &EHE)

__Mapping Torque at plus side (Measured Results and Design Values)

SN SR H
Maximum torque N-+'m Maximum outpu kW
OfHEhH A
e S (Wact) HEEEH S (Wref) | TEM (Plus side)Wact— A (Minus side)Wact |,/ | TEARI
Integration of output Reference integration of output (Plus side)Wref—&{fll Minus side)Wref|=0.97
1EA] (Plus side) kW:+ h kW:- h
A48 Minus
side) kW-h kW- h
) A Wact L OVEM Wref IXAEXHE & T 5,
Notes: Minus side Wact and Wref should be the absolute value
OiE#sF5EE  Operation precision
AT MEl R L4 it oh
System shaft speed Axis torque Axis output
U iR o iR o iR
Criteria Results Criteria Results Criteria Results
EHERR 2 (S
Lo 100min" (rpm) AR it oy | K7 0 13900 " S 10 8% LT "
nargin of Under 100 Under 13% of maximum torque Under 8% of maximum output

error
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Afd (a)

. 0.95~1.03 0.83~1.03 0.89~1.03
Gradient
RERE (r?)
Coefficient 0.9700 2L I 0. 8800 LL I 0.9100 2L
of Over 0.9700 Over 0. 8800 Over 0.9100
determination
+20N « m FEKHh ~vs o+ 4k WITie R ) o
gk (b) +50min”! (rpm) BLPA . Z%QU‘fﬂﬁ‘ﬁ%U‘ﬁuf #2%@l/‘fﬂ73‘j§%l/‘jﬁy\j<
Intercept Within +50 min! (rpm) | Within the larger one ether Within the larger one elﬁher
+20 N'm or *£2% of maximum N m¥i3% | £4kW or £29% of maximum k WX 1% %
torque N'm or % torque kW or %
OAM FvZ7I1ZBIT A1EEFEE  Operation precision at minus torque side
AT M El R o kv o
System shaft speed Axis torque Axis output
Criteria Results Criteria Results Criteria Results
EHERRZE (S
“) 100min " (rpm) B - Skl A7 0 15% AT FAHIL ) D 15%L1
Standard min! (rpm) . % . %
: Under 100 Under 15% of maximum torque Under 15% of maximum torque
margin of
error
QQEE' (a) 0.95~1.03 0.83~1.03 0.83~1.03
Gradient
HRER (9
Coefficient 0. 9500 LA . .
of Over 0. 9500 0. 7500 LA | 0. 7500 2L E
determination
20N+ m TR KRGy Fr s o+ T4k WXIidd KN D +3%
G (b) | £50min (rpm) BAA . SRONTNIRENTET PDVTABRECTET
Intercept Within 50 min? (rpm) | Within the larger one e1Fher Within the larger one ether
+20 N'm or £3% of maximum N -m¥Xi3% | £4kW or +3% of maximum k WXi3%
torque Nem or % torque kW or %
ik

Remarks
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Attached Table 8
MarBEsE (B A 7Y v NEEHE HILS VAT A))
Verification Test Record Form (Heavy-Duty Hybrid Electric Vehicles (HILS System))
(v B2 Lo M Etey)

(Mapping Torque Curve Measurement Record)

O~ v v 7 hvr e

Mapping Torque Measurement

TEHRBA AAIEZ] A H 153 o)

Operation start time M D H M

RBREARKE (Pa) W AZERIRE (7a)

Atmospheric pressure Intake

at test room kPa air temperature

K(C)

RERENTERIRE (4) ARER=EPAEHTREE (U)

Dry-bulb temperature Relative humidity

at test room K (°C) at test room %
REREANTRERIRE (4. ARBRENAESE (Pw)

Wet-bulb temperature Water vapor pressure

at test room K(°C) at test room kPa

REEMRE (P
Atmospheric condition factor
OFEfll~ v &7 o JIERR

Measured Results of Mapping Torque at plus side

KT v U v nliRE
Minimum mapping speed min! (rpm)
B D L BlE
Maximum mapping speed min' (rpm)

T Y AR RO T Y ORTE
Engine condition at maximum mapping speed:
CHAIE X AL7z F s H e 0D BRI FE 00 105 % = o ¥ v [aliims B
Engine speed equal to 105% of measured engine speed at which it produces maximum power
OMIE S Avie s RO R EE 28 2, R IIT%E L3% D FAVE Ule 2 o L [RIR s BE
Engine speed that exceeds measured engine speed at which it produces maximum power and in which
a
drop of 3% has occurred in relation to the said power
ORIZE S A R = o 2 o [l
Measured maximum engine speed under no load
O~y 7 M B3EeETERT LD Yo nliEgEE
Engine speed at which mapping torque has dropped to zero
Offll~ v vr 7 hr o JIER
Measured Results of Mapping Torque at minus side
AR AT D [El i ~ VAT LhES
Minimum system speed min! (rpm) Maximum system speed min' (rpm)
~ v 7 kLo ihiERK

mapping torque curve

1 — T

= -

=l
I ~
=2 L —
BN
iﬁ 400 800 1200 1600 20 2400 2800 3200

=

@

1

YATLEHEIEREE rpm
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LEREEDOHTRT D S0C OFFANICE W Ty B 7 M7 2R IET 5, BIEEELFEITER 8 BIETITH,
VAT LOEFEHE M (SoC, R, %) ML EE, FIL, FBEEEME, AT LOMA, REETT
W, EIRESI &R EREETT O,

Measure the mapping torque within the range of SOC that RESS can allow. Change speed at 8
revolutions per second. If SOC, temperature, etc. exceed the range of system normal use, suspend the
system, discharge the RESS, cool down the system and so on. And then, after system recovery,

continue the measurement.

=

Remarks




