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Installation

NOTE: The Corsair Cooling H50 was designed to be used inside a chassis. The performance
numbers and installation instructions below are designed to provide an example of this. It is
important to test the Corsair Cooling H50 inside a chassis. Testing with the components set
up ‘on a desk’ does not provide a real-world measure of cooling performance.

This section covers general installation of the Corsair Cooling H50 High Performance CPU Cooler as well
as chassis considerations to ensure proper airflow and maximum performance. This installation guide
addresses installation and performance testing in typical enthusiast chassis, but any chassis not shown
here can be utilized (provided it has the appropriate 120mm fan mount location) using these principles.
The primary components of the H50 High Performance CPU cooler are identified below:

CPU Cooler / Pump assembly
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4 x long screws/4 x washers

Mounting brackets for Intel LGA 1366 (left) and Intel LGA 775 (right)
(AMD AM2/AMS3 brackets available from Corsair upon request)
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NOTE: To obtain maximum cooling performance, the H50 has been designed to be
installed with the 120mm cooling fan acting as a cold-air intake, NOT an exhaust fan.

Our objective is to obtain maximum CPU cooling. The H50 is designed to draw in cold air from outside
the chassis directly across the radiator, thereby maximizing the delta T (temperate difference between
the radiator and surrounding air) and maximizing cooling performance.

In most chassis the rear 120mm fan acts as an exhaust by default. When installing the H50 the existing
rear exhaust fan should be removed and replaced with the fan in the box of H50, acting as an intake fan
(note the arrows on the fan, which denote airflow direction and fan rotation direction). Changing the
airflow direction of the rear fan may require reversing an existing intake fan to act as an exhaust in order
to balance the airflow.

Simple 6-step Installation procedure

1. Install Radiator and Fan assembly

a. Remove existing 120mm fan from
rear of enclosure

b. Utilizing existing fan mounting
locations, use the included screws
and washers to mount the fan and
radiator assembly. (see Image 1)

2. Install the appropriate backplate to /
the motherboard. & ~

a. Pick the appropriate backplate and
mounting ring, then peel off the
adhesive backing to the ring and
place it on the back of the
motherboard. (see Image 2)
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3. Set the CPU retention bracket

a. Place the appropriate
retention bracket on the
motherboard. (Image 3)

b. Tighten screwsonly ato’: a
turn.

c. DO NOT FULLY TIGHTEN
SCREWS AT THIS TIME.

4. Install CPU Cooler/Pump assembly

a. Remove the protective plastic
shell from the bottom of the
pump, but leave the Thermal
Interface Material (TIM) in
place.

b. Press the pump down through
the openings on the mounting
ring, and then twist until the
tabs are lined up with the

brackets on the pump housing.

(Image 4)

5. Tighten the screws in crosswise order
a. Once tabs are lined up, tighten
the screws in crosswise order
until unit no longer rotates
and feels secure. (Image 5)
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6. Connect fan and CPU Cooler to power

a. Connect the fan power lead to
the motherboard’s CPU_FAN
header. This is important, as
the motherboard’s BIOS will
vary the fan speed for optimal
cooling potential. (Image 6)

b. Connect the power cable from
the CPU Cooler/Pump
assembly to any other fan
power connector on the
motherboard. This single
connector provides both
power and RPM. (Image 7)

Sample Chassis Configurations

In this section, recommended fan orientations in popular chassis designs are shown. While these
orientations will work for many users, it is important for each user to evaluate system performance and
re-orient fans, where necessary, based on overall airflow and components installed.

igl

Radiator

mounted -
with fan as

an Intake

Corsair Obsidian Series 800D Full Tower Chassis
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External 5.25"
5.25" to 3.5" converter drive bay x 5 Side vent

s

s 3 Radiator

Radiator rr_munted
mounted with fan as
with fan as an Intake

an Intake

Exhaust

Internal 3.5" Side Side fan:
drive bay x 5 panel 120mm
Sonata

RC690

Radiator —I[ \
mounted Radiator /
with fan as mounted \/
an Intake with fan as

an Intake

Exhaust

COSMOS S

P180

Summary of Chassis Considerations

It is important to evaluate the overall airflow of a chassis prior to testing with the Corsair H50:

v" Ensure there is a roughly equal amount of intake and exhaust air.
v Orient the rear fan so that it always blows cool air over the radiator.
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Test Software

The following software may be used to stress the system components and record the test results:

CPU stressing software. ‘Prime95’ stresses the CPU by running Fast Fourier Transformations
(FFTs), causing the CPU to operate at its maximum power. Both versions below are multi-
threaded, to guarantee all cores of the CPU are stressed.

a. A 64-bit version can be found here: http://files.extremeoverclocking.com/file.php?f=205

b. A 32-bit version can be found here: http://files.extremeoverclocking.com/file.php?f=103

Data logging software. Everest Ultimate is a data logging application used to record
temperatures and test results. A free trial version is available at http://www.lavalys.com/

Running a Test

1.

Start Everest Ultimate data logging software and ensure data is being saved. This can be done
by going to the FILE menu, choosing PREFERENCES and then LOGGING in the list to the left. Click
“Log Sensor Readings to HTML log file” and choose a location where you will save the files.
Next, choose the appropriate temperatures and/or data from the checkmark list. Hit OK.

Use a stand-alone thermometer or other temperature measuring device to log room
temperature. This is AMBIENT temperature.

Record Data for a minimum of 15 minutes, making sure to record room temperature during this
time. This is IDLE temperature.

Start Prime95.

Allow system to heat up for 30 minutes or until temperatures reach a steady value. This is LOAD
temperature.

a. Check the Everest output file of temperature vs. time to verify steady temperatures.
Once the temperatures reach a steady point over a 5 minutes operating point, they
should have reached their steady operating state.

Close Everest, and open the HTML Log file created and document the temperatures.

Re-launch Everest. This will create a new Log file.

Record Data for a minimum of 15 minutes, making sure to record room temperature during this
time. This is IDLE temperature.

Open the average temperature files.

a. Calculate the CPU temperature increase using Taverage - Tambient = Tincrease

b. The Tincrease, or AT, will be the difference between IDLE and LOAD.

c. Repeat process for additional coolers, document room temperature each time, as room
temps can vary depending on time of day.

d. Compare AT relative to other coolers tested in the same manner, and at similar room

temperatures.
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Configuring the Software

CPU Stressing Software

To properly stress the CPU, download Prime95 (or an equivalent) stressing software. Prime95 stresses
the CPU by running Fast Fourier Transformations (FFTs), CPU-intensive calculations that cause the CPU
to operate at its maximum power.

B — e S
Test Edit Advanced Options Window Help
2 Main thread [oIE&=]
Run a Torture Test ==)

€ Small FFT s [masimum FPU stiess. data fits in L2 cache. Rk nat tested much]

' Invplace large FFTs [masimum heat, porer consumplion, some RAM tested) o
ancel
£ Blend [tests some of everything. lots of RAM tested)

€ Custom
[Dec 513:22) Mersenne number primalit) | b, of oo est ibveads to . [8
B Primeds Torture test selling ===
Min FFT size (k) [128 M FFT size inK): [T024
¥ Fiun FFTs inplace Memory o use Bl [E
Time to 1un sach FFT size fin minutes).  [T6

For Help, press FL NUM A

Figure 1: Prime 95 Startup Screen

After downloading and installing Prime 95, open the program and run and set the test setting to “In-
place large FFTs” to maximize the heat generated by the CPU.

Run a Torture Test @
" Smal FFTs [maximum FPU stress, data fits in L2 cache, RAM not tested much)

' In-place large FFT s [maximum heat, power consumption, some RaM tested) c |
ance |
" Blend [tests some of evergthing, lots of Ak tested)

" Custom

Murnber of tarture test threads o ran: |4

Torture test settings
tin FFT =ize (in K); |1 28 taw FFT gize [in KJ; |1U24

[¥ FunFFTz in-place Memory to use [in ME]: IS

Time to run each FFT size [in minutes]: I'I 5

Figure 2: Prime 95 Torture Test Selection
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The torture test should be run for a minimum of 30 minutes to ensure the computer has reached a
steady temperature.

Data Logging Software

While there are other software choices for logging CPU temperatures, Corsair recommends using
Everest Ultimate (free 30-day trail available at http://www.lavalys.com/) as it can be used to log

temperature vs. time and compute average temperatures.

@ EVEREST Ultimate Edition [ TRIAL VERSION ]

File View Report Favorites

Tools  Help

e Q ljr |EL| 'lwi .EREPOIT a Buy Mow

===

Menu Field Value &
@ EVEREST w4.,60.1500 4 Sensor Properties
4 J Computer i Sensor Type W83627DHG + WB3791D + ADT7475 + ADP3228 (I5A 290h, SME 2...
J Summary @ GPU Sensor Type Analog Devices ADT7473, Volterra VT1165 (NV-I12C 2Eh, 70h)
4 Computer Name & Motherboard Name Asus Maximus Extreme / Maximus Fermula / Rampage Formula
j DMI 2} Chassis Intrusion Detected Mo
3 PMI
[IE Temperatures
@ Power Management 4 Motherboard 35°C (95°F) RN L
-. Portable Computer @ CpU 43°C (109°F) 5
GG Sensor @ CPU#1/ Core #1 39°C (102°
. .48 Motherboard ) fore ) (102°,)
b -4 Operating System @ CPU 2L/ Core 22 32°C (0°R)
1 Server & CPU #1 / Core #3 36°C (97 °F)
o & CPU #1/ Core #4 36°C (@7°
»-@ Display _ cern Temperature
. @, Multimedia i North Bridge 52 °C (126 °F)
2 Storage & South Bridge 50°C (122°R) Readout
> €Y Network 5‘ GPU [ TRIAL VERSION ] i
@ Directx E§ GPU Memaory 52°C (126 °F)
.- ¥ Devices @ GPU Ambient 46 °C (115°F)
-2 Software & GPU VRM 55°C (131 °F)
B Q} Security “e* Seagate ST3120813A5 [ TRIAL VERSION ] -/
{} Config
b ‘53 Database ® Cooling Fans
K Benchmark & CPU 1455 RPM
™ Chassis #2 1140 RPM
7 Chassis #3 1194 RPM
A\foltage\u‘alues
& CPU Core 111V -

& Sensor

Copyright (c) 2003-2008 Lavalys, Inc.

Figure 11: Everest Ultimate Edition Sensor Readout

The Everest data logging feature will save the data to a specified file. It will provide temperatures vs.

time and the average performance. The logging preferences can be found under preferences (File-
Preferences - Logging).
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[y EVEREST, Ultimate Ed|
e e Preferences - EVEREST X
Mend. T @ Preferences Vosara
- @ General
Q EVERES] 8\ Layout @ Log sensor readings to HTML log file:
814 Com & Stabilty
% 3 C:\Corsair HSO Results
.- &4 Report | \Gorsl | LJ
i =) Report File [ |Log sensor readings to CSY log file:
- i Report Look
: H 1) Remarks | I [Z]
i B (3 E-mail
% B % SMTP Log started and stopped processes
" i Summary
R Content Filtering [ ®m@Free Non-Local Video Memory ‘
3-8 Mot £ Custom Components [] ZBattery
# orel | g & Hardware Monitoring [E Temperatures
g Ser = Update Frequency & Motherboard
Displ ¢ Sensor Icons @cru
0; A B¢ 05D @CPU #1 [ Core #1
i PO Lems @ CPU #1] Core #2
g Nety & ] vists Sidebar @0 1] Core #3
Dire "Ml sidebar Items ) ore 4
== Devi @ e 2 GPU Diode
A soft @ o35 < WDC WD7S00AYYS-01RCAQ
Secy <L) External Applications [ @ cooling Fans
Con [l @cry v
Datz Lt
? o] [ Select Al ][ Clear Al J
[ OK J L Cancel J | apply |
< Sensor Copyright () 2003-2008 Lavalys, Inc.

Figure 12: Logging of Everest Data

Choose a file name and easy to find location for the data files for future use.

QOIS EH Do
Menu | Favarites Field
Look in: Desktoy > 5 i
@ EVEREST v4.60.1500 N Senson [ €] D } Q7L
=] 9 ?nmputer Gvser ™ My Documents
3 Summary 2 cp Lb WMy Computer
E;Tputer Mame Mol i Recent @My Network Places
L Deh Documents |5 case & Cooling
% - o < [2)Pictures of David Ross
: o Overclock [E Tempe @ (=) Cooling Data
4%y Power Management S Mo o Pendin
4 Portable Computer Desktop 9
i L Tad @ ‘ery Important Word Documert
< Benser S {52) Sales Trainin
~& Motherboard Scp <) g
¥ Operating System &cr B ()" Torpedio” project
; Music to keep you awake
3 Sgrver § Gpl My Documents © ot
Display :
@, Multimedia W
J storage
9 Network @ Coolin
Directx @cpy My Computer
== Devices 7 ch
B2 Software @ Far ; .
§ Security ﬁ File name: [Corsau H50 Results 7. ] Open
Config Aivoltagl  MyMNetwork  Files of type: [AII files (%) - ] Cancel
B ? Database @ cp =
Benchmark. @133y 3.33%
A5y 4.97v
Az 11,97
@ vBAT Battery 330V
& Sensor Copyright (c) 2003-2008 Lavalys, Inc.

Figure 13: Specifying Everest Data Location and Filename
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After recording temperatures for at least 30 minutes, open the Everest output file containing
Timestamp, CPU usage, and Temperatures. Check this file to ensure the CPU core temperatures
remained steady during the recording period.

CPU CPU CPU CPU
Used Free Gru oru #1 #1 #1 North So

CPUL CPU2 CPU3 CPUA4 GPU Motherboard CPU C.‘

Date Time % % % Py Ila:‘nuofy uo:;ory Mz sl::llar lll;::t;ry oc oC = C:;n c:;n C::o Br:gg. Br!
o |'8C | .oC | 5C

12/5/2008 1:45:55PM 2 4 31 12 2266 1828 602 1296 1107 35 47 39 12 6 I 53 !

12/5/2008 1:46:00 PM 18 24 38 23 2267 1827 602 | 1296 1107 35 47 42 32 36 38 53 :

12/5/2008 1:46:05PM 15 22 7 18 2258 1837 602 1296 1107 s 43 37 32 3% 236 53 |

12/5/2008 1:46:11PM 6 6 30 11 2258 1836 602 1296 1107 35 43 38 32 36 36 53 !

12/5/2008 1:46:16 PM
12/5/2008 1:46:21PM 6 7 29 16 2290 1805 602 | 1296 1107 35 43
12/5/2008 1:46:26 PM 14 9 15 15 2289 1805 602 1296 1107 as 46

53 g
53 1

L ) S | S | S
Coretempsata
steady state

Figure 14: Sample Output of Performance Data vs. Time

If the temperatures maintained a steady-state during the testing period, view the Everest data file
containing maximum, minimum, and average values for performance characteristics and temperatures.

NOTE: If temperatures are still fluctuating, continue running the stressing software until
CPU core temperatures have reached a steady operating state.

Interpreting the Results

Once a steady-state operating temperature has been achieved, compare the average CPU, GPU (if
applicable), and other component temperatures from one cooling system to another. This will provide
an indication of which cooling system is the most effective.

Several points to note...

e When comparing test results, it is important to record the room temperature during each test. If
test 1 results are observed when the ambient room temperature is 25 deg C, and the
temperature rises to 28 deg C during test 2, CPU temperatures during the second test will be
higher than those from the first test. It is important to maintain the same room temperature in
order to have an “apples to apples” comparison.

® |tisimportant to ensure that CPU tests are conducted with the CPU/motherboard installed
inside a chassis, with the chassis side-panels in place. Testing a CPU cooler on a desk outside the
chassis does not provide a realistic, real-world CPU temperature reading.
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® [f you are getting odd results, confirm that the fan power lead has been connected to the
motherboard’s CPU_FAN header. This is important, as the motherboard’s BIOS will vary the fan
speed for optimal cooling potential.

Sample Test Results

85

80 ?ss
75 7
70

65
/S 62.5 _
60 )4 e Corsair H50

"High Performance" Air Cooler

55
50
45
40
35
30 . . 1

IDLE 50% Load 100% Load

s Stock Intel Cooler

LOWER IS BETTER

Figure 15: Corsair H50 vs. Thermalright Ultra 120 Extreme and Stock Intel Cooler in Corsair Obsidian Series 800D Chassis

(*fan used for both coolers was Corsair fan included in H50 bundle)

Sample test results achieved with the following hardware:

e Intel Core i7 965 overclocked to 3.46 GHz @ 1.3V vcore

e Asus Rampage Il Extreme Motherboard (all fan controls turned off)
e 2x ATl Radeon 4870X2s in Crossfire X mode

e 6GB Corsair Dominator GT Memory without Airflow fan

e Corsair P256 SSD for Operating System

e (Corsair HX1000W PSU

Test was performed by using 4 iterations of Orthos to stress the individual CPU cores. Each iteration of
Orthos was balanced on two hyper-threaded virtual CPU cores. All temperatures were gathered by
averaging the temperature of all four cores and are displayed in Degrees C.
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