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LEADTEK GTX 4070 HYPER BRAIN

e pololegalni design GPU s fukarovym chlazenim pro
bézny trh
o NVIDIA si nechava fukarové chlazeni pro drahé
datacentrové karty do systému s mnoha GPU
o Leadtek by tuto kartu nemel pro bezny trh
vyrabet
e moje graficka karta byla puvodné soucasti
prumyslového pocCitaCe se dvema GPU
e hlavni problém : HLUK!
o neprijemny i na volnobeh
o nesnesitelny v zatezi



Potvrzeno inzenyry Leadteku

Hi:
This card does not support Fan Stop.
The Fan Control strategy is shown in the following figure
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Novy chladici system




Novy chladici system

e Vvelikost chladiciho systemu uz neni prioritou
o odstraneni malého turbinoveho véetraku
o instalace velkych tichych ventilatoru
o zvétSeni plochy chladicu

e reseni-> 3D tisk

e Jak na to, kdyz jste programator a nemate
zkusenosti s CAD softwarem nebo s béznymi
programy 3D modelovani ?



PiSeme

3D modely!

-
## logo.scad - OpenSCAD

File Edit Design View Help
Editor X
. S ey
@ W o= P L
1 // logo.scad - Basic example of module, top-level variable and $fn usage =+
3 Logo(50);
-
5 // The $fn parameter will lue all objects inside this module y
6 // It can, optionally, be ridden when instantiating the module
7 Elmodule Logo(size=50, $fn=100) {
8 // Temporary variables
S hole = size/2;
10 cylinderHeight = size * 1.25;
12 ve objects a|
12 difference() {
14 sphere (d=size) ; 3
16 cylinder (d&=hole, h=cylinderHeight, center=true);
17 // The '#' operator highlights the object
18 #rotate([90, 0, 0]) cylinder (d=hole, h=cylinderHeight, a
center=true) ; i &
19 rotate ([0, 90, 0]) cylinder (d=hole, h=cylinderHeight, center= al . s S
omle Y9 AeaD 0% ees (7ol
20 - } Console
T } Compiling design (CSG Tree generation)...
22k ECHO: version = [2015, 3, 0]
23 echo(version=version()): Compiling de_sign (CSG Products generation)...
¥ 2 = i = x Sy < S > > 3 Geometries in cache: 2
24 // Written by Clifford Wolf <clifford@clifford.at> and Marius Geometry cache size in bytes: 725104
25 // Rintel <marius@kintel.net> CGAL Polyhedrons in cache: 0
e CGAL cache size in bytes: 0
26 // Compiling design (CSG Products normalization)...
27" 11/ author (s) have dedicated all Compiling highlights (1 CSG Trees)...
s / 3 & Z 3 Normalized CSG tree has 4 elements
s I rights to this software to the Compile and preview finished.
29 [/ is distributed without any Total rendering time: 0 hours, 0 minutes, 0 seconds
30 //

Viewport: translate = [ -0.00 -0.00 -0.00 ], rotate = [ 55.00 0.00 25.00 ], distance = 140.00

OpenSCAD 2015.03
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OpenSCAD

e popis modelu v deklarativhim jazyce
e Vv podstaté scitani a odCitani jednoduchych tvaru
(krychle, kvadry, valce, kuzely, koule, atd.)
e obsahuje bezné funkce programovaciho jazyka
O promenne
o aritmetika
o komentare
o funkcni bloky
o import z dalSich souboru
e plaintext - verzovani v Gitu
o posilani PR na fyzické objekty!



OpenSCAD - priklad

wheel_with_spherical _sides_and_holes.scad

$fa = 1;
$fs = 0.4;
wheel radius=10;
side_spheres_radius=50;
hub_thickness=4;
cylinder_radius=2;
cylinder_height=2*wheel radius;
difference() {
// Wheel sphere
sphere(r=wheel radius);
// Side sphere 1
translate([@,side_spheres_radius + hub_thickness/2,0]) &
sphere(r=side_spheres_radius);

// Side sphere 2 T %%

translate([0@,- (side_spheres_radius + hub_thickness/2),0]) P
sphere(r=side_spheres_radius);

// Cylinder 1

translate([wheel radius/2,0,0])
rotate([90,0,0])
cylinder(h=cylinder_height,r=cylinder_radius,center=true);

// Cylinder 2

translate([0,0,wheel_radius/2]) 2
rotate([90,0,0]) '
cylinder(h=cylinder_height,r=cylinder_radius,center=true);

// Cylinder 3

translate([-wheel_radius/2,0,0])
rotate([90,0,0])
cylinder(h=cylinder_height,r=cylinder_radius,center=true);

// Cylinder 4

translate([©,0, -wheel radius/2])
rotate([90,0,0])
cylinder(h=cylinder_height,r=cylinder_radius,center=true);




Jde to udelat lepe ?

e jakykoliv objekt Ize vytvofit v OpenSCADu

e s rostouci komplexitou objektu klesa prehlednost
zdrojoveho kodu, ktery objekt generuje

e je tfeba zalit strukturovat kéd do funkci a modulu
pro zachovani prehlednosti
o je to vsak opravdu nutneé?
o co kdyz uz to nékdo udelal za Vas ?



Stylove programovani 3D modelu

e The Belfry OpenScad Library, v2
o https://qgithub.com/BelfrySCAD/BOSL2
e idealni OpenSCAD knihovna, kterou byste si
museli napsat + mnohem vic!
o Srouby, povrchove meshe, kulate rohy, trychtyre,
trubky, draty, kotvy, extruze, ozubena kola, ...



https://github.com/BelfrySCAD/BOSL2

BOSL 2 - priklady

Example 6: Trap placed at the bottom of a screw hole 2mm extra screw hole below the trap

include <BOSL2/std.scad>
include <BOSL2/screws.scad>
$n=24;
screw_hole("#8,1")
up(2) position(BOT) nut_trap_side(trap_width=10,poke len=8);

include <BOSL2/std.scad>

include <BOSL2/screws.scad>

$fn=24;

back _half()

diff()

cuboid(30)

3o position(TOP)screw_hole("#8,1",anchor=TOP)

== position(BOT) nut_trap side(trap width=16);




o0

}

cylinder(h = 20, d=card hole inner diameter, center = true, $fn=fn); =

64 Emodule funnel(a=0, f=0, e=2) {

// main funnel >
fan hole diameter = f!=0 ? f : fan duct diameter-a; <%§%>
union(){
chain hull(){
//union(){
// fan side
translate([fan end x, fan end y, fan end z]) {
rotate([fan end rotate x, fan end rotate y, fan end rotate z]){
cylinder(d=fan hole diameter, h=6, $fn=fn);
}
}
// in between shapes
translate([fan end x-5, fan end y+5, fan end z+15]) {
rotate([fan end rotate x, fan end rotate y+10, fan end rotate z]){
//cylinder(d=fan duct diameter-a-20, h=2, $fn=fn);
cyl(1=10, d=fan duct diameter-a-20, rounding=5, $fn=fn);
} el
// card side \§§;>%f-~‘x
cylinder(d=card side funnel diameter-a-2, h=2, $fn=fn); i s
}
}

module hollow funnel() {
difference(){

// make the funnel hollow
funnel(-funnel wall thickness);
funnel(0, 116, 10);

// clean up the fan face

translate([fan end x, fan end y, fan end z-0.1]) {
rotate([fan end rotate x, fan end rotate y, fan end rotate z]){
cylinder(d=fan duct diameter, h=1, $fn=fn);
}
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Digitalni popis -> fyzicky objekt




Sekundarni chladici modul

e 30 mm vetrak + 4x NVMe heatpipe chladicC




Instalace do PC




Hotovy chladici system




Celkovy pohled




Finalni poznatky

vetraky samostatne pripojené k zakladni desce

o otacky rizené krivkou podle teploty GPU

mimo zatez staci nizkeé, temer neslysitelné otacky
teplota horkeho bodu GPU je v bezpeCném
rozsahu i béhem zatézovych testu pfi zachovani
snesitelné urovné hluku

pri bezném hernim vytizeni je hladina hluku
srovnatelna s beznymi vzduchem chlazenymi GPU
(tzn. bez fukarového chlazeni)

Velmi dobry zpusob jak se naucit kupu véci!



Plany do budoucna

e Chladic GPU
o kvalitnejsi teplovodivy material pod NVMe
neatpipe chladice
o lepsi prostorova rezerva pro hlavni vzduchovod
o zadni “vyfuk” + vetrak vytvarejici podtlak ?
o usmernéni proudéni vzduchu v PC skfini
e Dalsi projekty
o nozicky na KVM switch (hotovo)
o oprava otevirani dveri lednicky (WiP)
o uchyceni serva RC lodée (WiP)




Diky za pozornost! Otazky ?

https://github.com/M4rtinK/gpu-coolin


https://github.com/M4rtinK/gpu-cooling

