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OBJECTIVE/REQUIREMENT: 

-USING THERMAL SIMULATION, IDENTIFY THE OPTIMAL LOCATION 
FOR THE PCB  AND ENCLOSURE DESIGN WITH RESPECT TO THE 
BATTERY. 

-CRITICAL REQUIREMENT IS THAT THE BATTERY CANNOT BE 
CHARGED WHEN THE TEMPERATURE AROUND THE BATTERY IS 
>=45C

OPERATING ENVIRONMENT:

-DEVICE IS IN AN AMBIENT OPERATING TEMPERATURE OF 40 C. 
THAT MEANS THE TEMPERATURE AROUND THE BATTERY CAN 
ONLY RISE FOR A MAX 5C.
 
-3 DC/DC CONVERTERS OPERATING DISSIPATING A COMBINED 
TOTAL POWER OF APPROX.10WATTS.                                                                                        
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OBJECTIVE/REQUIREMENT: 

-USING THERMAL SIMULATION, IDENTIFY THE OPTIMAL 
LOCATION FOR THE PCB  AND ENCLOSURE DESIGN WITH 
RESPECT TO THE BATTERY. 

-CRITICAL REQUIREMENT IS THAT THE BATTERY CANNOT BE 
CHARGED WHEN THE TEMPERATURE AROUND THE BATTERY IS 
>=45C

OPERATING ENVIRONMENT:

-DEVICE IS IN AN AMBIENT OPERATING TEMPERATURE OF 40 C. 
THAT MEANS THE TEMPERATURE AROUND THE BATTERY CAN 
ONLY RISE FOR A MAX 5C.
 
-3 DC/DC CONVERTERS OPERATING DISSIPATING A COMBINED 
TOTAL POWER OF APPROX.10WATTS.                                                                                        
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OBJECTIVE/REQUIREMENT: 

-USING THERMAL SIMULATION, IDENTIFY THE OPTIMAL 
LOCATION FOR THE PCB  AND ENCLOSURE DESIGN WITH 
RESPECT TO THE BATTERY. 

-CRITICAL REQUIREMENT IS THAT THE BATTERY CANNOT BE 
CHARGED WHEN THE TEMPERATURE AROUND THE BATTERY IS 
>=45C

OPERATING ENVIRONMENT:

-DEVICE IS IN AN AMBIENT OPERATING TEMPERATURE OF 40 C. 
THAT MEANS THE TEMPERATURE AROUND THE BATTERY CAN 
ONLY RISE FOR A MAX 5C.
 
-3 DC/DC CONVERTERS OPERATING DISSIPATING A COMBINED 
TOTAL POWER OF APPROX.10WATTS.                                                                                        
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SECTION B-B

OBJECTIVE/REQUIREMENT: 

-USING THERMAL SIMULATION, IDENTIFY THE OPTIMAL 
LOCATION FOR THE PCB  AND ENCLOSURE DESIGN WITH 
RESPECT TO THE BATTERY. 

-CRITICAL REQUIREMENT IS THAT THE BATTERY CANNOT BE 
CHARGED WHEN THE TEMPERATURE AROUND THE BATTERY IS 
>=45C

OPERATING ENVIRONMENT:

-DEVICE IS IN AN AMBIENT OPERATING TEMPERATURE OF 40 C. 
THAT MEANS THE TEMPERATURE AROUND THE BATTERY CAN 
ONLY RISE FOR A MAX 5C.
 
-3 DC/DC CONVERTERS OPERATING DISSIPATING A COMBINED 
TOTAL POWER OF APPROX.10WATTS.                                                                                        

TITLE:

DWG NO.

SCALE:1:2 SHEET 6 OF 17

A3040421_ConceptA and 
ConceptD Sim Report

Enclosure Design 1: 
Outlet/Inlet Vents
(No Baffle Plate)

3



REAR VIEW

OUTLET VENTS

 150 

 1
5 

BOTTOM VIEW

INLET VENTS

OBJECTIVE/REQUIREMENT: 

-USING THERMAL SIMULATION, IDENTIFY THE OPTIMAL 
LOCATION FOR THE PCB  AND ENCLOSURE DESIGN WITH 
RESPECT TO THE BATTERY. 

-CRITICAL REQUIREMENT IS THAT THE BATTERY CANNOT BE 
CHARGED WHEN THE TEMPERATURE AROUND THE BATTERY IS 
>=45C

OPERATING ENVIRONMENT:

-DEVICE IS IN AN AMBIENT OPERATING TEMPERATURE OF 40 C. 
THAT MEANS THE TEMPERATURE AROUND THE BATTERY CAN 
ONLY RISE FOR A MAX 5C.
 
-3 DC/DC CONVERTERS OPERATING DISSIPATING A COMBINED 
TOTAL POWER OF APPROX.10WATTS.                                                                                        
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SECTION D-D
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OBJECTIVE/REQUIREMENT: 

-USING THERMAL SIMULATION, IDENTIFY THE OPTIMAL 
LOCATION FOR THE PCB  AND ENCLOSURE DESIGN WITH 
RESPECT TO THE BATTERY. 

-CRITICAL REQUIREMENT IS THAT THE BATTERY CANNOT BE 
CHARGED WHEN THE TEMPERATURE AROUND THE BATTERY IS 
>=45C

OPERATING ENVIRONMENT:

-DEVICE IS IN AN AMBIENT OPERATING TEMPERATURE OF 40 C. 
THAT MEANS THE TEMPERATURE AROUND THE BATTERY CAN 
ONLY RISE FOR A MAX 5C.
 
-3 DC/DC CONVERTERS OPERATING DISSIPATING A COMBINED 
TOTAL POWER OF APPROX.10WATTS.                                                                                        
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OBJECTIVE/REQUIREMENT: 

-USING THERMAL SIMULATION, IDENTIFY THE OPTIMAL 
LOCATION FOR THE PCB  AND ENCLOSURE DESIGN WITH 
RESPECT TO THE BATTERY. 

-CRITICAL REQUIREMENT IS THAT THE BATTERY CANNOT BE 
CHARGED WHEN THE TEMPERATURE AROUND THE BATTERY IS 
>=45C

OPERATING ENVIRONMENT:

-DEVICE IS IN AN AMBIENT OPERATING TEMPERATURE OF 40 C. 
THAT MEANS THE TEMPERATURE AROUND THE BATTERY CAN 
ONLY RISE FOR A MAX 5C.
 
-3 DC/DC CONVERTERS OPERATING DISSIPATING A COMBINED 
TOTAL POWER OF APPROX.10WATTS.                                                                                        
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FINDINGS/INTERPRETATION OF SIM RESULTS: 

1.THERMAL SIMULATION OF PCB ASSY LEVEL AT 40 C AMBIENT(NO ENCLOSURE) 
IDENTIFY THE HOT COMPONENTS  ABOVE JUNCTION TEMPERATURE OF 150 C. A 4-
LAYER PCB  WAS USED IN THE SIMULATION RUN WHICH  ALSO REVEALED THE HOT 
SECTION OR AREAS OF THE PCB. 

2.SYSTEM LEVEL THERMAL SIMULATION OF PCB ASSY INSIDE "ENCLOSURE DESIGN 
1(WITHOUT BAFFLE)" AT 40 C AMBIENT(NATURAL CONVECTION) IDENTIFY THE HOT 
COMPONENTS  ABOVE JUNCTION TEMPERATURE OF 150 C.
-HIGHEST COMPONENT TEMP. REACHED 229 C MAX. 

-A 4-LAYER PCB  WAS USED IN THE SIMULATION RUN WHICH  ALSO REVEALED THE 
HOT SECTION OR AREAS OF THE PCB.

-THE TEMPERATURE AROUND THE BATTERY REACHED 67.79 C MAX.

3.SYSTEM LEVEL THERMAL SIMULATION OF PCB ASSY INSIDE "ENCLOSURE DESIGN 
2(WITH PLASTIC BAFFLE)" AT 40 C AMBIENT(NATURAL CONVECTION) IDENTIFY THE 
HOT COMPONENTS  ABOVE JUNCTION TEMPERATURE OF 150 C.

-HIGHEST COMPONENT TEMP. REACHED 220.73 C MAX. COMPONENTS TEMP. 
SIGNIFICANTLY IS COOLER THAN WITHOUT BAFFLE.

-A 4-LAYER PCB  WAS USED IN THE SIMULATION RUN WHICH  ALSO REVEALED THE 
HOT SECTION OR AREAS OF THE PCB.

-THE TEMPERATURE AROUND THE BATTERY REACHED ONLY 44.87 C MAX.

4.SYSTEM LEVEL THERMAL SIMULATION OF PCB ASSY INSIDE "ENCLOSURE DESIGN 
3(WITH METAL BAFFLE/HEATSINK)" AT 40 C AMBIENT(NATURAL CONVECTION) 
IDENTIFY THE HOT COMPONENTS  ABOVE JUNCTION TEMPERATURE OF 150 C.

-HIGHEST COMPONENT TEMP. REACHED 197.36 C MAX. COMPONENTS TEMP. 
SIGNIFICANTLY IS COOLER THAN ENCLOSURE DESIGN 2.

-A 4-LAYER PCB  WAS USED IN THE SIMULATION RUN WHICH  ALSO REVEALED THE 
HOT SECTION OR AREAS OF THE PCB.

-THE TEMPERATURE AROUND THE BATTERY REACHED ONLY 48.30 C MAX.

RECOMMENDATION:

1.ENCLOSURE DESIGN 3 IS PREFFERED SINCE COMPONENTS RUN 
COOLER DUE TO HEATSINK EFFECT OF BAFFLE PLATE BUT NEED TO 
ADD INSULATOR NEAR/ON BATTERY TO MAINTAIN TEMP. AROUND 
BATTERY TO ~45 C MAX.
 
2.ENCLOSURE DESIGN 2 IS NEXT PREFFERED SINCE IT WILL NOT NEED 
ADDED INSULATOR BUT NEED TO CHECK/VERIFY ACTUAL COMPONENT 
TEMP.                                                                                      
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