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Define
Objectives

Simplify

Model

Select
Algorithm

Tune

Algorithm

Traditional Process /-\ {-\ /\ /\

Interpret
Results

Either:

e Limit Variables

and/or

 Fit Response
Surface Model
(DOE/RSM)

» Gradient search
» Genetic algorithm
* Particle swarm

* Ant colony

» Simulated anneal
* Etc.

» Population size
 # of generations
» Crossover rate
» Mutation rate

» Selection type

* Etc.
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“HEEDS surpasses anything on the market
in‘its ability to help us drive innovation.”
-- Anders Ahlstrom , Scania Truck

Discover Better Designs;\Faster




Driving Innovation Through Design

Exploration

Baseline Design

51% reduction in mass
(0)

Improved Design




Discover Better Designs, Faster — s SIEMENS J
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Virtual Tests

Virtual Prototype

: . : Responses
(CAD / CAE / Costing Simulations)

Design Variable

Design Modifications
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Quadro P5000 MXM module featuring
2048 Pascal CUDA cores, 16GB
memory, 192GB/s peak memory
bandwidth and a TDP of 100W.

Heatsink performance result comparison

Fan selection countermeasure

Heatsink combine Fan performance comparison
System performance test result comparison




Pain point & Countermeasures

EFD
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Heatsink fin height

High side [
fin inset

Low side
fin inset

Heatsink fin thickne

Heatsink fin length
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Variable Name Baseline Range
Heatsink_fin_hight 2745 | 24~32mm
Heatsink_highside Inset 0 0~15mm
Heatsink_length 90 65~90
Heatsink_lowside Inset 0] O~15mm
Heatsink_number of internal fins 35 30~55
Heatsink width 1 0.4~4mm
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Design Search Strategy
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SHERPA Algorithm
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Challenge:
* Find minimal function value in least number of evaluations

Results:

* In 2000 evaluations, SHERPA performed >10% better than any
other algorithm and >30% better than the nearest hybrid algorithm

1,000 | | 1 1 k
: ﬁ ' Fanction - {x =2 x,sinf W || ====GA (Genetic Algorithms)
-1,000 E ' : -' _ :
i | | - S:Gﬁ == 5'9? s===QP (Quadratic Programming)
-2,000 - Minimum -f=-418.9829n
- \ | ! ! s SA (Simulated Annealing)
‘n. -3,0‘01] 1
9 4,000 wwwpS (Particle Swarm)
$ 000 - | ====DS (Downhill Simplex)
6,000 - S HERPA
-7,000 - e COMpetitive Hybnd
| ========= =—Known Optimal
-9,000
0 2,000 4,000 6,000 8,000 10,000
Evaluation Number Average values for 23 opfimizations from random baselines

Restricted ® Siemens AG 2017

Graph showing function for
two variables (n=2)
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Design space points evaluated by HEEDS (SHERPA)
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/\
Heatsink_fin_hight 27.45 24~32mm 27 mm
JHeatsink_highside Inset 0 0~15 mm 10 mm
Heatsink length 90 65~90 70 mm
Heatsink_lowside Inset o) 0~15 mm 10 mm
Heatsink_number of internal fins 35 30~55 53
Heatsink width 1 0.4~4 mm 0.5 mm

Heatsink fin height Heatsink fin height

<_ -
High side
fin inset

Low side o TTEReT I
fin inset Heatsink fin thlt:kne\,_\ma ;o

Heatsink fin length

Heatsink fin length



Heatsink performance chart
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Heatsink Performance

TDP (100W) Extrusion Heatsink

Weight(g) 471 325 lﬂJ
Resistance(C/W) 0.247 lﬂ__) 0.295

@Fan duty 100%

Resistance(C/W) 0.298 l)b 0.319

@Fan duty 50%

Sample fee(NTD) 8,000 3000 g5
Model fee (NTD) 130,000 NA

Through Heatsink flow(CFM) 23 30 l)b

in e

////////,’.’mm
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Brand_A Brand_B

Size(mm) A40*40*28 A40*40*28
Nosie (dBA) 68.3 602 g5
Rated Speed(RPM) 23,000 23,000
Current(A) 1.6 1.2 l)b
Pressure(mmH20) 72.76 86.18 lﬂ_')
Max flow(CFM) 28.28 3062 5
MOQ 500 (NTD) 193 197
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Fan Selection |l

AR (V) WA | BEERPM) | AECM) |BEONE) | WEGBA) | s
BEANDYNMODEL Rated Voltage Bated Current Speed Alr Flow Alr Pressure Mo e
Brand A
PLAO4028B12VH 23000RPM 12 1.60 23000 28. 28 72.76 68.3 B
Brand B — :
- 4 47 JSE4028-U 23000RPM 12 1.20 23000 30. 62 86.13 60.2 Bt
PQ CURVE
90 ———mm e =
o NG e 2000w
m— 5, /SE4028-U 23000RPM
70 PN — = NG = — —
R i s e
1) J R NS
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Heatsink with Fan Performance list > EFD
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Weight(g) 578 432 T 30%
(I;\;esistance(C/W)@ioo 0.247 0.295 t 19%
fla(;O% Nosie (dBA) @ 2 713 63.2 J'} 11%
Fan Flow (CFM) 23 33 ‘I_T‘ 43%
Sample fee(NTD) 8,000 3000 4 62%
HS molding fee (NTD) 130,000 NA

?{'\I‘}%‘;'e MOQ 300 1,610 1,787 A 10%




System test result
o I BAE IR AR B & R

Nvidia P5000(100W)/ Tj=91C Extrusion Heatsink +

\EFD
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Skived Heatsink +

Ta 50°C @Fan 100%,Tj /Tc (°C) (Tj Spec:91)

Fan Brand A Fan Brand B
GPU loading 100% Full loading Full loading
. Tj:84.8 / 80.8 Tj:82.8/ 78.5
o o) (0]
Ta 50°C @Fan 60%,Tj /Tc (°C) (Tj Spec:91) (Tj Spec:91)
Tj:79.25 / 75.25 T:81.0/ 77.2

(Tj Spec:91)

@Fan 60%, noise(dBA)

4028%2+6025* 1 -2} i 5245
@Fan 100%, noise(dBA)
4028*2+6025*1 r2.24 l)b Skl

MVP-6100-MXM Series
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Countermeasures & Result
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https://www.youtube.com/watch?time continue=2&v=1zMBRdcx-Os&feature=emb logo
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