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1. Objective

Our objective is to find out if TR100 can efficiently extract the heat generated by the latest components, so
we built a system with an Intel i9-13900K and a ASUS ROG Strix GeForce RTX® 4090 OC and put it to the test.
The passing criteria we set was to keep the internal temperature under 41°C while the system is running at

full load, with a AlO 280 installed.
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The equipment we used in the thermal testing includes:

1. Temperature & Humidity Chamber
2. Data Acquisition Device

3. Thermocouple

The Temp. & Humidity Chamber ensures consistency in the testing environment, particularly temperature
and humidity. The temperature was set at 25°C and the humidity at 50% in the chamber.

The Data Acquisition Device helps us to directly collect the data through thermocouples, which is the most
important equipment for our testing. We set up the thermocouple inside the case at various points to

measure the temperature.

We used AIDA64 Extreme and FurMark ROG Edition to push 100% load on the CPU and GPU and tested for

30 minutes.
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3. Procedure

Testing steps:

1. Ready the systems

2. Place the chassis into the Temp. & Humidity Chamber

3. Set the thermocouple at the specified places

4. Set up the Temp. & Humidity Chamber - temperature at 25 °C and the humidity at 50%
5. Turn on the Temp. & Humidity Chamber and start testing (for 30 minutes)

6. Check the data acquired from the Data Acquisition device

7. End testing
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B. Test Configuration

1. Laboratory Equipment
2. Chassis Hardware List
3. Chassis Fan Allocation
4. Chassis Thermal Airflow
5. Chassis Measured Points
6. Thermal Stress Test
7. AIDA64 & FurMark Test
8. Graphics Performance Testing

9. Acoustic Test

7 NO: RS202412160001



1. Laboratory Equipment

Thermocouple Sound Level Meter

Thermal Imaging Camera Temperature Data Acquisition Temperature & Humidity Chamber
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MY thermaltake
(component | wowel |

Chassis TR100
Motherboard ASUS ROG STRIX Z790-i Gaming WIFI

CPU Intel® Core™ i9-13900K Processor (TDP 253W)

GPU ASUS ROG Strix GeForce RTX® 4090 OC 24GB GDDR6X ea.
SN
RREESES 2
RAM TOUGHRAM XG RGB D5 DDR5 6200 MT/s 32GB (16G x 2) SENNSS Z
\‘\\~:‘ -‘;\::::::: X : ~:: n:: ::
SSD Seagate SSD 120G TRESS g

PSU Toughpower SFX 1000W- TT Premium Edition

CPU Cooler TH280 V2 Ultra EX ARGB Sync

Fans AIO:CT EX 140mm x 2 (1800rpm)

%]

1. AIDA64 Extreme ] S— Gr
21000W g ROG il
Software 2. FurMark ROG Edition V0.9.3.0 ’ i Sitzzae )
3. CPU-ZVer.2.08.0 x64 | [ ———— ;
4. Core TempV1.18.1
Fullload 30 minutes Ty ey
Camera FLIR E86 Thermal Imaging Camera GEFORCE RTX

_acam 514090


https://tw.thermaltake.com/toughram-xg-rgb-d5-memory-ddr5-6200mt-s-32gb-16gb-x2.html

3. Chassis Fan Allocation
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4. Chassis Thermal Airflow

Cool Airflow Inlets
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Y thermaltake

‘ Measure

Point

Description

Chassis Left Exhaust

GPU Right Fan

Chassis Top Internal

Chassis Top Exhaust

Chassis Right Exhaust

AlO Top Cover

Chassis Front Internal

Chassis Front Exhaust

Chassis Rear Internal

Chassis Rear Exhaust

PSU Bottom

PSU Rear

Airflow

Intake

Exhaust

Intake

Intake

Intake

Nature

Exhaust

Exhaust

Exhaust

Exhaust

Intake

Exhaust

Thermocouple
Number

101
102
103
104
105
106
107
108
109
110
111

112



5. Chassis Measured Points

M:::r:xtre Description Airflow Thel\t‘lr:;;(:t:ple
1 Chassis Left Exhaust Intake 101
2 GPU Right Fan Exhaust 102
3 Chassis Top Internal Intake 103
4 Chassis Top Exhaust Intake 104
5 Chassis Right Exhaust Intake 105
6 AlO Top Cover Nature 106
7 Chassis Front Internal Exhaust 107
8 Chassis Front Exhaust Exhaust 108
9 Chassis Rear Internal Exhaust 109
10 Chassis Rear Exhaust Exhaust 110
11 PSU Bottom Intake 111
12 PSU Rear Exhaust 112
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6. Thermal Stress Test

Setting up the chamber temperature and humidity
Temperature: 25°C

Humidity: 50%

Recording Data
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6. Thermal Stress Test

CPU- Intel Core i9-13900K
GPU-ASUS ROG-STRIX-RTX4090
Ambient Temperature: 25°C
Humidity: 50%

. T t -D (o
= Ambient Temp. B Load Temp. emperaL;\r:er ise g:::er

We expected to see higher temperature at the exhaust points and relatively lower temperature at the intake positions. The
highest temperature was found at the AIO exhaust, which is reasonable given the CPU was running at full load. Most of
the intake positions recorded a temperature lower than 41°C since they were drawing air from environment. Two critical

positions we were looking at are NO. 102 GPU Right Fan and NO. 106 AIO Top Cover , which were drawing internal air to
cool two of the most important components.
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Y thermaltake

We used AIDA64 Extreme (stress FPU) and FurMark ROG Edition (resolution: 3840 x 2160) to
push 100% load on the CPU and GPU for 30 minutes.

T | -
i 77

REPUBLIC OF
GCAMERS

GPU strecs lest

ADGMon

Furark

E Date 12/13/2024
© Time (HH:MM) 10:19 AM
% CPU Clock 5500 MHz
2 Motherboard Name Asus ROG Strix Z790-1 Gaming WiFi
¥ BIOS Version 0703
= Free Memory 26096 MB
@ GPU Clock 210 MHz
¥ Motherboard 34°C

¥ CPU 35°C
% CPU Package 45°C
= GPU 31°C
= CPU 1802 RPM
& AIO Pump 3284 RPM
= GPU 0 RPM
® CPU Core 1341V
= GPU Core 0.880V
® CPU Package 4753 W
= GPU 13.63 W

= GPU TDP% 3%

Idle

E Date 12/13/2024
© Time (HH:MM) 10:51 AM
= CPU Clock 5200 MHz
¥ Motherboard Name Asus ROG Strix Z790-1 Gaming WiFi
¥ BIOS Version 0703
= Free Memory 25719 MB
® GPU Clock

2 Motherboard

® CPU Package 97°C
= GPU 73°C
= CPU 1802 RPM

&3 AlO Pump 3206 RPM
W GPU 2262 RPM
® CPU Core 1.270V
¥ GPU Core 0995V
" CPU Package 253.18 W
= GPU 499.21 W
= GPU TDP% 100%

Full load



take

N~ therme
We used AIDA64 Extreme (stress FPU) and FurMark ROG Edition (resolution: 3840 x 2160) to
push 100% load on the CPU and GPU for 30 minutes.

GPU THERAK I
\/ ROG-STRIX-RTX4Y090

.. e oc ook

‘THeRNeNal

GPU Temp GPU Pawer od (Sides)

SILENT MODE SILENT MODE USER MODE

L L -
GPU Boost Clock 2610 MHz  tan Speed (Sides) 0 * Power Taget 100 * GPU Boost Clock 2610 MH: fanSpeec(Sides) T2 %

,
, o o

0 [Ria)

[Aizs]

GPU Voltage . 21002 MH:  FanSpeed (Certer) 72 % ‘

21002 MH:  FanSpeed (Conser) @ %
U |

Idle Full load



7. AIDA64 & FurMark Test

0] 10 20
CPU- Intel Core i9-13900K Processor

GPU-ASUS ROG Strix GeForce RTX® 4090 OC

Ambient Temperature: 25°C

Humidity: 50%

Loading with AIDA64 & FurMark M |dle Temp. M®Load Temp. ®mAT

Temperature - Degree C
Lower is Better
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8. Graphics Performance Testing

1 ome — a8 x
N ; “ o i o
~ SDMARK HOME ~ BENCHMARKS ~ STRESS TESTS OPTIONS
Y Graph
% Time Spy Extreme Score & raphica score
’ \ CPU score
‘ Estimated game performance @
Great
Battlefield V .
NVIDIA GeForce RTX 4090
1440p Ultra -
Your score Average Best © 2oo+ FPS
18410 18 082 22545
Showing results frem the same bardware Monitoring
] i
00 i
5 i
g i
3™ i
\ e = 4
‘ R - o Vo !
LOAD SAVE |
A 0. t
% T AT e o e ) we
3 pr——— prT—— P p— G toea ox) o umary g T Cloc Fraquncy VBl G2 Mamary Clock Femqumsry 70 Clac Fraquency i)
- il
System information
GPUS NVIDIA GeForce RTX 4090 cPU 13th Gen Intef Core i9-13%00K Time 2024-12-13 15:45 +08:00
Display #1& WADISPLAY1 (2560 ~ 1440, 100% DPI scaling) GuI v2.30.8330 562 Systeminfo V5.76.1304
Show details
Settings used
GPU NVIDIA GeForce RTX 4090
Display \WADISPLAY1 Generic PnP Monitor
GPU connected to wue
display
Detailed scores
Graphics score 19830 CPU score 13096 Fridsy, Decemper 13, 2024
Graphics test 1 123.01 FPS Average simulation 267 ms FHEESE T gl Swoti
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Y thermaltake

Test Environment : Thermaltake Taipei Office
Test Model: TR100

Test Ambience: 25.0°C(Temperature) / 57% R.H.(Relative Humidity)
Microphone position: 50 cm / in front of PC system
Background Noise : 35.4 dBA.

Microphone position Test Ambience



Fan Speed 600rpm — 35.6dBA

E Date 12/13/2024
® Time (HH:MM) 4:02 PM
® CPU Clock 5500 MHz
2 Motherboard Name Asus ROG Strix Z790-1 Gaming WiFi
 BIOS Version 0703

Free Memory 25439 MB
@ GPU Clock 210 MHz
= Motherboard 45°C
= CPU 44°C
¥ CPU Package 52°C

o

'(ﬂ----------
601 RPM

NN A NN BN N N N
= GPU 0 RPM
% CPU Core 1350V
® GPU Core 0.870V
® CPU Package 54.63 W
= GPU 1238 W
= GPU TDP% 2%

thermaltake

Fan Speed 700rpm — 35.8dBA

E Date 12/13/2024
® Time (HH:MM) 4:03 PM
® CPU Clock 5500 MHz
3 Motherboard Name Asus ROG Strix Z790-1 Gaming WiFi
3 BIOS Version 0703
Free Memory 25366 MB
@ GPU Clock 210 MHz
% Motherboard 45°C
uCPU 44°C
¥ CPU Package 53°C
Vi -
= CPU 691
= GPU 0 RPM
¥ CPU Core 1350V
= GPU Core 0.870V
® CPU Package 53.42W
= GPU 1399w
= GPU TDP% 3%

Fan Speed 900rpm — 36.3dBA

E Date 12/13/2024
© Time (HH:MM) 4:08 PM
® CPU Clock 5500 MHz
2 Motherboard Name Asus ROG Strix Z790-1 Gaming WiFi
 BIOS Version 0703
? Free Memory 25424 MB
@ GPU Clock 210 MHz
= Motherboard 46°C
uCPu 45°C
¥ CPU Package 52°C
.
-
= GPU 0 RPM
¥ CPU Core 1350V
= GPU Core 0870V
® CPU Package 54.43W
= GPU 15.59 W
= GPU TDP%

Fan Speed 1800rpm —43.4dBA

E Date 12/13/2024

@ Time (HH:MM) 4:10 PM

= CPU Clock 5500 MHz

3 Motherboard Name Asus ROG Strix Z790-1 Gaming WiFi
BIOS Version 0703
Free Memory

| ® GPU Clock

% Motherboard
= CPU
¥ CPU Package
= GPU

m------------
[]

= GPU

% CPU Core

™ GPU Core

® CPU Package
= GPU

= GPU TDP%




9. Acoustic Sound Pressure Level Test

CPU- Intel Core i9-13900K
GPU-ASUS ROG-STRIX-RTX4090

Ambient Temperature: 25°C 0 10 20 40

Humidity: 50% .
Loading with AIDA64 & FurMark " Diff ®mLoad dBA M Idle dBA Temperature - Degree C

Lower is Better
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C. Conclusion
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Full Load

250 |$FLIR
Left View Right View Left View Right View

AIDA64 Extreme (stress FPU) and FurMark ROG Edition (resolution: 3840 x 2160) to push 100% load on the CPU and GPU
for 30 minutes.

-INTEL i9 13900K / CPU Temp. (Max) : 85°C (TDP 253W)
-ASUS ROG Strix GeForce RTX® 4090 OC / GPU Temp. (Max) : 73°C

Through the thermal image, we found that the internal heat was effectively directed to designated
exhaustion vents, keeping the system operating at a cooler temperature. This finding validates how
efficient TR100 is regarding cooling performance.
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