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Electric Vehicle Thermal Management

1. Configure scenario (see code):
(i} drive cycle, {ii) cool down, (i) cold weather
2. Plot power consumption in the system (see code)
3. Open Model Workspace to explore parameters (see definition script)
4. Explore simulation resulis using Simscape Results Explorer
3. Learn more about this example

Copyright 2020-2023 The MathWorks, Inc.

fx)=0 5

K

Controls

DCDC

Battery

Chiller I

Charger

n
YYYYYY

W

PTC

Webh: https://ip.mathworks.com/help/hydro/uqg/sscfluids ev thermal management.html
>>openExample('simscapefluids/ElectricVehicleThermalManagementExample')
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Driver Switch Request Handling

Switch precedence
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5. Learn more about this example
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https://www.mathworks.com/help/simscape-battery/ref/simscape.battery.builder.batterysimulationchart.html

&\ MathWorks

@

Electrical

LM

I Simscape Electrical

HAEX A vy ?Eﬁﬁ'ﬂi?\/f’f AND )y 707_'\\— ~ (IGBT/FET Model)
7ty b/ T X — ZIENN(64 SiC MOSFETSs, 15 SiC MOSFET half-bridges 7 Diodes)

_ .
@ Block Parameters: MOSFET (ldeal, Switching) A~ X Pl Block Parameters: Diode x 20 2 3
MOSFET (Ideal, Switching) v Auto Apply @ Diode ® Auto Apply @
. - Settings Descripti
Settings Description 9 scription
Modeling option Show thermal port - Modeling option No thermal port N
Selected part <click to s8ect> Selected part InfinQpn:BAT64E6327HTSAL
> Main
- N . PR | R
‘ Block Parameterization Manager: MOSFET |
s 4\ Block Parameterization Manager: Diode

SELECT FORMAT

Apply all Manufacturer| All - :
o Manufacturer | All =
PARAMETERIZE IXYS Apply all
Select part Infineon Gl
) PARAMETERIZE Infinecn
i Part number i Manufacty ROHM Sem'con.d“mor i ldsMaxPulsed, A i Tease,degC | select part T —
IXFNSON120SiC IXYS STMicroelectronics 47 47.0000 2
IXFN7ON120SK IXYS Wolfspeed 68 68.0000 2 ii Part number ii Manufacturer Diod4 Attribute Value
AIMWI120R035M1H |Infineon Sic 1200 52 130.0000 2 BATG4EG3I2THTSA1 |Infineon lManufacturer Infineon
AIMW120R045M1 | Infineon Sic 1200 52 130.0000 2 IDK02G120C5 Infineon Part number BATG4E6327THTSA1
AIMW120RO60M1H | Infineon sic 1200 36 74.0000 2 IDW50EGD Infineon Part series
AIMW120R080M1 Infineon
- STBR3012 STMicroelectronics Web link hitps:ffwww infineon.ci

IMBG120R030M1H |Infineon =2 o - - \
IMBG120R045M1H | Infineon STP310120C STMicroelectronics | Si
IMBG120R060M1H |Infineon o % o
IMBG120R090M1H |Infineon x
IMRG120R140M1H | Infineon

« BHHIRDRLTWSET

—7ILERBEIN-RSyFV

D

IXYS:IXFNSON120SiC

—2— MEL
TRKRT

Diode

Infineon:BAT64E6327HTSA1

—HTBENRNFTA—2T Yty |
—2HEENTWET : Eon(Tj,lds), Eoff(Tj,Ids)
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ENEE AV R—3 > PEAADIEXRDETH (IGBT/FET Model)
(FEEEB THOEHIEL[W]) ee getPowerLossSummary B%K

R2021a

@ JIYI1¥aL-23Y IK5A-F - ee rectifier power dissipated/Configuration (F72717) - 0 X
g EBEE %z::‘:.@ﬁ% AN Vabc|—»] ] Q
_1§E B/ EIRD IEJIL /B
— . ° N o~ VL) (— F_5 04 -
EE; vE—XY A Q — tabe [ F— DA i MIOZR...
== /AN . = — "
By -8 LEIL—23> F IOV R TNRT -
Vdc ——m » 3285
X L = b S 2= -3 mEtODJRR
?,EE?}'L 13_[ N— BT PR o ) . .
= - VdeD5 —— ELEE F—FELEAL—3 Y T A LANTT— (5
+ LR33Py S 2Ea -3 BB T —EH<
G \”. } . . IDS|—» » T)— MEERE ) ¢ e iml ifi dissij d
n =~ - M T v D— AR AR simlog_ee_rectifier_power_dissipate:
fy=0 7 I R uh € TR vde Pd_D5 —» . . CEE 1
1 CH— , — Simscaj 7] F— D= HIR
= = vdcDe » Simscape Multibody — = (B = .
Voltage Source  Voltage Source T SRR (MO N 255 ) 35000 .
Impedance 1D6 —
Rectifier [ ok J |1=r»>w|,J l ~nz |
Pd_D6 ——] - -
Power-Loss Analysis of a Three-Phase Rectifier Signals Currents, | — f . . 1.
Voliages. and modelName = 'ee_rectifier_power_dissipated’;
Power Dissipation - - -

open_system(modelName);

tabulatedLosses =
ee_getPowerLossSummary(Node,startTime,endTime)

>> tabulatedLosses = ee_getPowerLossSummary(simlog_ee_rectifier_power_dissipated)
tabulatedlLosses =
9x2 table
LoggingNode Power

26507
52.222

["ee_rectifier_power_dissipated.R’ 1
["ee_rectifier_power_dissipated. Rectifier.D6’ 1
["ee_rectifier_power_dissipated. Rectifier.D3’ ] 52.222
["ee_rectifier_power_dissipated. Rectifier. D4’ ] 52.194
{"ee_rectifier_power_dissipated. Rectifier.D5’ 1 52.194

1

1

1

1

["ee_rectifier_power_dissipated. Rectifier.D1’ 52.194
{"ee_rectifier_power_dissipated. Rectifier.D2’ 52.194
["ee_rectifier_power_dissipated. Voltage_Source_Impedance’ 19. 076
["ee_rectifier_power_dissipated. G’ 1. 448e-05
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Yo7 —bETILTHREINS AEDEE

A . B | c . D . E F G | H |
1 JAcceleration Cylinders Displacement Horsepower Model_Year |Weight QOrigin MPG

41 12 8 400 175 71| 5140 USA 13 Look up table
42 | 13.5 6 258 110 71 2962 USA 18

43 | 19 4 140 72 71 2408 USA 22

44 14 1 122 86 71 2220 USA 23 _[ ﬁﬁﬁiﬁ ]_ Eﬂ%ﬁ*ﬁ-
45 19.5 4 79 70 71 2074 France 30

46 | 145 4 88 76 71 2065 Italy 30

47| 19 4 71 65 71 1773 Japan 31

48 | 18 4 72 1613 Japan 35

49_ 19 4 a7 ( \1834 Germany 27 o

50 | 20.5 4 , ’ 1955 USA 26 'U' (| ’7'— |~

51 D278 Japa 21 —

52 (X]_;Xz""yxn) f 21@ y 25 T

53 | 73.5 1 D254 Germany 23

54 . 140 D408 USH

55 %},ﬂ“? 122 | W 6 us)

56 - . 350 165 72 4274 USA -

57| 12 8 400 175 72 4385 USA 14 o s

58 | 135 8 318 150 72 4135 USA 15 ﬂ;ﬁﬁﬁiﬁ

59 | 115 8 304 150 72 3672 USA 17

60 | 11 8 429 208 72 4633 USA 11

61 | 13.5 8 350 155 72 4502 USA 13

62| 12.5 8 400 190 72 4422 USA 13

Sq- 115 2 70 a7 T2 2330 lanan 14

ETNVEBEOBR - Y X TLOKNEICIS U CEYAFEEZEIRT 52 LHAKRY) !
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V7

A
]
Chilled C H T .0
Water
=
Server Farm
variable load
<
Expansion
Tank
=
&

.

Data Center Cooling
Set chiller model: abstract or refrigeration cycle

Set heat load: variable or constant

WmoNmm o p

Learn more about this example

Copyright 2022 The MathWaorks, Inc.

Set environmental conditions: variable or constant

IT\ Al LY
LJ
< @ B1 B2
/ —— Chilled
{ Water
N4 Pump Heat
erto Exchanger

.THD

Plot temperatures and flow rates of waler (see code)
Plot heat transfer and evaporation in cooling tower (see code)
Plot performance of chiller and system (see code)

Explore simulation results using Simscape Results Explorer

T Chiller

abstract model

0y
B
< -
Condenser Cooling Tower
| water variable environment

Water

2.0

Results

Condenser

IKERT

=

-7 >

5_comp 1—‘
s mﬂmd—‘

H
K]
| 2 = g =
P 2 rp [ 3 g
b H
Ad -tg
Low-Pressure H 3
Storage Multistage Cascade Reduction Precooler
Compressor Buffer Valve (=4 Hose Vahoe
D Onfoff igger 5_comp)——»<__S_comp | )= 0 S ./\
S bufter_in
. bufter i Hydrogen
S_buffer_out| = Properties
-vb,buﬂer p_buffer
Resulls  Scope S_dispenze
e e

Hydrogen Refueling Station

1. Plot vehicle tank pressure and temperature (see code)

2. Plot buffer tank pressures and flow rates (see cods)

3. Plot reduction valve pressures and temperature (see code)

4. Explore simulation resulis using Simscape Results Explorer

5. Learn more about this example

Copyright 2022 The MathWorks, Inc.

52
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Control Logic

Valve Controller

S_valve

Precooler Controller

\

ERMFEHE — RS

R410a

Residential Ground Source Heat Pump

1. Plot temperatures in outdaor and indoor thermal mmpunem.s (see code)

2. Plot compressor power & heat transfers in system (see code)

3. Plot pressure & flow rate of refrigerant (see code)

4. Explore simulation resuits using Simscape Results Explorer

5. Learn more about this example

Copyright 2022 The MathWorks, Inc.
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Controller
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Accumulator
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Expansion Valve (2P)

Condenser Hot Water Jank
AVl U
B1
B D
A o c
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=< =/
Drive Ratio-CP
Drive Ratio-DP
B2 B1 =
S| 1Ground
A B
Al
Az z Al
Evapbrator Ground Environment

Distribution Pump| .ﬁ E

Ground
-

Ambient

House thermal network

o
T

ﬁ"

0

T

Ground Temperature
variation

5]

Compressor
Controller

in_condout

copsofiuitls_vehigly

[ 600 >—>Pscuics_vapioi
et ome < nov ama

rad out]

tevapin  evap out)

Refrigerant Loop.

Filter

A~—— 8

in

Blend Door fheatin ~ Peatout

Coolant Loop

f
==

Air Properties

Vehicle HVAC System

1.

~

DNOUEw

Configure model inputs: Predefined or Manual

Open referenced subsystems: Refrigerant Loop and Coolant Loop.
(comesponding test hamesses are avallable with Simulink Test)

Plot psychrometric chart for cabin air (see code)
Plot condensation in evaporator (see code)
Plot power consumed by HVAC system (ses code)

Open Model Workspace to explore parameters (see definition script)

Explore simulation results using Simseape Results Explorer
Learn more about this example

Copyright 2022 The MathWorks, Inc.
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Results
Inputs
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P-H Diagram
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https://jp.mathworks.com/help/hydro/ug/hydrogen-refueling-station.html
https://jp.mathworks.com/help/hydro/ug/residential-ground-source-heat-pump.html
https://jp.mathworks.com/help/hydro/ug/vehicle-hvac.html
https://jp.mathworks.com/help/sps/ug/design-operate-control-remote-microgrid.html
https://jp.mathworks.com/help/hydro/ug/data-center-cooling.html
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Data Center Cooling \/\f PR %
1. Set chiller model: abstract or refrigeration cycle /T I] ECd =]
2. Set environmental conditions: variable or constant al—»
3. Set heat load: variable or constant i -
4. Plot temperatures and flow rates of water (see code) 2
5. Plot heat transfer and evaporation in cooling tower (see code) Results
6. Plot performance of chiller and system (see code)
7. Explore simulation results using Simscape Results Explorer
8. Learn more about this example
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https://jp.mathworks.com/learn/training/modeling-fluid-systems-with-simscape.html
https://jp.mathworks.com/learn/training/modeling-fluid-systems-with-simscape.html
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