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Objective

1 To do a comparative study of the performance of various heatsink
models and cross cut patterns in forced ventilation and test them

1 Heat sink under study: 150x160x63 mm dimensions with 500 W uniformly
dissipated on the base.

Traditional Bonded fins and
Mechanically Pressed fins:
Pressed Extruded fins
Pressed Sheet fins

Bonded Sheet fins
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Brazedfins - no X-cuts:
Traditional Axial Flow
Impingement
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0 Brazedgain™ 1516 HBG
with X-cuts:
> Standard Model

> New Model with X-cuts on 6 side
fins only
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Traditional Axial Flow

No cross-cuts

Fan used for all simulations and tests:
Papst 4656N 119x119x38 mm
Max air flow: 50 It/s Max pressure: 92 Pa

Pressed or Bonded or %

Brazed Al fins

Heat Source = 500 W —

Dimensions 150x150 mm
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Ambient
Temperature 45 °C




PRESSED HOLLOW FINS
BASE TEMPERATURE

Solution T (C)
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DIMENSIONS: 200 x 200 x 84 mm
WEIGHT: 3.95 kg

Air speed: 2.3 m/s

Rth: 0.077 °C/W
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PRESSED SHEET FINS
BASE TEMPERATURE

Solution T (C)
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DIMENSIONS: 150.5 x 160 x 63 mm
WEIGHT: 1.88 kg

Air speed: 3.5 m/s
Rth: 0.077 °C/W
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BONDED SHEET FINS
BASE TEMPERATURE

Solution T (C)
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DIMENSIONS: 150.5 x 160 x 63 mm
WEIGHT: 1.88 kg

Air speed: 3.5 m/s

Rth: 0.076 °C/W
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BRAZEDFIN
VELOCITY DIST. AT 15 MM ABOVE BASE
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BRAZEDFIN
BASE TEMPERATURE

Temperature
C

80.73386
-: 79.1003
77.4668
75.8333

74.1997
72.5662
70.9327
69.2992
67.6657

DIMENSIONS: 150.5 x 160 x 63 mm
WEIGHT: 1.88 kg

Air speed: 3.5 m/s

Rth: 0.072 °C/W
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BRAZEDFIN
6™ FIN TEMPERATURE

Temperature
C

“— 79.0124

76.2536
73.4947
70.7358
67.9770
65.2181
62.4593

.: 59.7004
56.9416
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BRAZEDFIN
TEMPERATURE AT 15 MM ABOVE BASE
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BRAZEDGAIN no X-cuts
HBG1516

Fan used for all simulations and tests:

Papst 4656N 119x119x38 mm
Max air flow: 50 It/s Max pressure: 92 Pa

Brazed Al fins

Al base 160x150.5x14 — |
mm

Ambient

Heat Source = 500 W — " Temperature 45 C

Dimensions 150x150 mm
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BRAZEDGAIN no X-cuts
Velocity 15mm above base
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BRAZEDGAIN no X-cuts
BASE TEMPERATURE

Temperature
C

79.8041
78.6103
77.4164
76.2226
75h.0288
73.6350
72.6411
71.4473
70.2535

DIMENSIONS: 150.5 x 160 x 63 mm
WEIGHT: 1.88 kg

Air speed: 3.8 m/s

Rth: 0.070 °C/W
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BRAZEDGAIN no X-cuts
6™ FIN TEMPERATURE

TEmperature
77.34m
75.0274
72.7148
70.4021

68.0894
65.7768
63.4641
61.15156
hi.63608
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BRAZEDGAIN no X-cuts
TEMPERATURE AT 15 MM ABOVE BASE

TEmperature

-— 76.2536

72.3469

68.4402
64.5335
60.6268

hbe. 7201

52.8134

.: 48.9067
45.0000
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BRAZEDGAIN no X-cuts
Convergence

lcePak 4.0.8 : Example3
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BRAZEDGAIN

Fan used for all simulations and tests:

Papst 4656N 119x119x38 mm
Max air flow: 50 It/s Max pressure: 92 Pa

RN

Brazed Al fins

Al base 160x150.5x14 mm — |

_ P Ambient
Heat Source = 500 W Temperature 45 C

Dimensions 150x150 mm
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BRAZEDGAIN
HBG1516 with Standard X-cuts

49

g S |

AV AAVID _ _
,?n'q?,, THERMALLOY with APPLIED Thermal Technologies - INDIA



BRAZEDGAIN Standard
Velocity 15mm above base

H
1
1
H
1

"Velocity
m/{s

5.45105

e
ﬂmmm Wi

e f o] |-

IR

1]
w| e} i) far| ae| o] | e ]

e
e

L1

PR LA i,

= =

== =

= =

- 5

= :
-z = ==
E = F 5 | EERCEEY T Nl DOy EES) D5 Er e
E E % T ';'jm[':qaq:::.:ﬂ:::::||'. H

VL AAVID
- 'q;.., THERMAL LY with APPLIED Thermal Technologies - INDIA

19



BRAZEDGAIN Standard
Temperature of the heat sink base

TEmperature

76.9428
76.0083
7h.0737
74.1392
73.2047
72.2701
71.3356
70,4010
69.4665

DIMENSIONS: 150.5 x 160 x 63 mm
WEIGHT: 1.88 kg

Air speed: 3.9 m/s

Rth: 0.064 °C/W
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BRAZEDGAIN Standard
Temperature of 6th fin

TEmperatu re

74.7057
72.4950
70.2642
68.0735
65.8628
63.6520
61.4413
b9.2305
57.0198
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BRAZEDGAIN Standard
Temperature 15mm above base

TEmperalu re

73.2883
69.7523
66.2162
62.6802
59.1442
b5.6081
52.0721
48.5360
45.0000
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BRAZEDGAIN Standard
Convergence Plot

Monitor for solution ID: solidsides3-model00

IcePak 4.0.8 : solidsides3-model; version solidsides 3-model00

Monitor for solution |1D: solidsides3-model00
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NEW BRAZEDGAIN
HBG1516 with X-cuts
Only on last 6 fins on both sides
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NEW BRAZEDGAIN
Velocity 15mm above base
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NEW BRAZEDGAIN
Temperature of the heat sink base

Temperature

c
76.0917
7h.2135
74.3363
73.4511
72.5790
71.7008
70.8226
69.9444
69.0662
DIMENSIONS: 150.5 x 160 x 63 mm
y WEIGHT: 1.88 kg

Air speed: 3.5 m/s
Rth: 0.062 °C/W
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NEW BRAZEDGAIN
Temperature of 6th fin

Temperature
C

74.0099
71.8141
69.6164
67.4226
65.2268
63.0310
60.8353
58.6395
56.4437
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NEW BRAZEDGAIN
Temperature 15mm above base

Temperature

C
72.6900

6h.7675

62.3062
58.8450
5b.3837
51.9224
48.4613
45.0000
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Summary Results

Ambient air: 45 °C
500 W dissipated
on 1502 mm

All the heatsinks, Max | Max Rth Efficiency Fan Rth Rth
except the first, are | Base | AT °C/kW % flow E %
150x160x63 mm. Temp | Sink rate Vol Weight
They have been tested LY | (t/s) °C dnm?® °C kg
with the same fan oC oC | KW /| KW
119x38 mm
Pressed hollow fins 83.7 38.7 77.4 > 8,2 38,1 260 302
200x200x84
Pressed 83.8 38.8 77.6 - 8.5 294 117 139
sheet fins
Bonded s heet fins 83.1 38.1 76.2 - 6.5 294 115 136
Brazed fins 80.74 | 35.74 71.5 0 29.4 108 128
BRAZEDGAIN 79.80 | 34.80 69.6 + 2.7 30.7 105 124
no X-cuts
BRAZEDGAIN 76.94 | 31.94 63.9 +11.9 31.3 96 114
Standard
NEW 76.09 | 31.09 62.2 + 15.0 31.5 04 111

BRAZEDGAIN




Conclusion

d AAVID THERMALLOY NEW BRAZED TECHNOLOGY,
TOGETHER WITH THE PATENTED SOLUTION OF
FAN IMPINGEMENT AND X-CUT FINS, OFFERS:

1 A THERMAL PERFORMANCE FROM 15 TO 25%
BETTER THAN TRADITIONAL TECHNOLOGIES

d UP TO 300 % OF IMPROVEMENT, IN TERMS OF
THERMAL PERFORMANCES, DIMENSIONS AND
WEIGHT, FOR HIGH POWER CONCENTRATIONS

1 BRAZEDGAIN IS THE DIFFERENCE FROM AN
IMPOSSIBLE TO A REALISTIC DESIGN
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