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Heat dissipation as a function of The DC bus, Motor’s current and Ts
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Heat dissipation as a function of The DC bus, Motor’s current and Ts
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Heat dissipation as a function of The DC bus, Motor’s current and Ts
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Heat dissipation as a function of The DC bus, Motor’s current and Ts
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Heat dissipation as a function of The DC bus, Motor’s current and Ts
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Heat dissipation as a function of The DC bus, Motor’s current and Ts
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GTWI Power Dissipation Calc

How to use the Excel? Yellow cells are input data cells.

A B C _ D E ' F G _ H | £ 1] & | K
1 = -
2 [Data Input Ambient Control Interval Duration
3 Results .. .
4| Temperature | | Dissipation (seconds)
5| | DC Bus \ /
6 AN Bontrol w S °C/W
Ambient \ 30 4 PWM \
7 [Temp. Multiplier 1:2 S Tem 3
dc(bus)|Operating | Ts (us) Xp[2]=0.X1 Power Interval No Flat | FINs | Custom
GTWI 6A- current [Smaple | Xp[2]=1.X0.5 |Dissipation | Time /|External| HS HS Hehpt-
50A, (A) Time Xp[2]=2.X2 Watt seconds HS sink
100VDC Amplitude Xp[2]=3.X3
8 Xp[2]=4..X4
9 Interval 1 85 100 3 44 0 30 30 30 30\
10 | Interval 2 85 100 6.0 3o 33 31 31 30|
11 Interval 3 85 100 45 6 02 34 32 31 30‘
12 Interval 4 85 100 2.4 10.0 32 31 30 30 |
13 Interval 5 85 100 D 45 6 0.2 33 31 31 30 |
14 Interval 6 85 00 0 6.0 50 33 31 31 30 l
15 Interval 7 85 00 0 45 6 02 34 32 31 30 |
16 Interval 8 85 100 0 24 10.0 34 32 31 30 |
17 Interval 9 85 100 0 456 0.2 35 32 31 30 |\
18 | Interval 10 85 100 0 6.0 10.0 35 33 31 30 \
Ave PWWM Total time
Am : Seconds) | 390 .
19 (ABs) multiplier ( Thermal resistance of
= / “another” Heat-sink
’ g Average
Interval’s current TS, Sampllng Posier 5.0 Watts
21| [ (Amplitude) time (us) Disslpetion
13 www.elmomc.com Motion Control
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Thermal

How to use the Excel?

J Control Dissipation? The control of the G-TWI consumes 2.5W to
4 W depending on the encoders loading and on the type of
communication (Ethercat consumes more than CAN).

= 1.2W of the Control losses is dissipated via the heat-sink.

= |nsertOor1.2W

= Zero? At low power applications the power conversion losses
are lower than the Control’s losses. Setting ZERO allows
monitoring the “pure” power conversion losses.

" For calculating the exact temperature of the heat-sink,

especially the “No external Heat-sink”, the Control losses (1.2)
must be added

>

GTWI Power Dissipation Calc

C
Elmo
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S GTWI Power Dissipation Calc

 Interval duration. When setting an interval to ZERO duration it is
recommended to ZERO also the Interval’s current. The chart
presents also zero duration power dissipation and it might be

PWM
Multiplier 0 HS Temp 3
Operating | Ts (us) | Xp[2]=0.X1 Power Interval No Flat | FINs | Custom
current |Smaple [ Xp[2]=1,X0.5 | Dissipation | Time |Externall HS | HS | Heat-
(A) Time Xp[2]=2.X2 Watt seconds| HS sink
Amplitude Xp[2]=3.X3
(1Q) Xp[2]=4..X4
5 100 0 22 50.0 48 39 34 30
0 100 0 0.0 50.0 41 36 33 30
5 100 0 22 50.0 56 43 36 kil
0 100 0 0.0 50.0 48 39 35 kil
5 100 0 22 50.0 61 46 38 kil
0 100 0 0.0 50.0 51 42 36 il
5 100 0 22 50.0 64 48 39 kil
0 100 0 0.0 50.0 54 43 37 kil
5 100 0 22 50.0 66 49 40 32
100 0 44.4 66 49 40 32
Total time
2.8 (Seconds) 450.0
Average
Power 1.2 Watts
Dissipation
PWM
Multiplier 0 HS Temp 3
Operating | Ts (us) | Xp[2]=0.X1 Power Interval No Flat | FINs | Custom
current |Smaple | Xp[2]=1.X0.5 | Dissipation | Time |External| HS | HS Heat-
(A) Time Xp[2]=2.X2 Watt seconds| HS sink
Amplitude Xp[2]=3.X3
(1Q) Xp[2]=4..X4
5 100 0 22 50.0 48 39 34 30
0 100 0 0.0 50.0 41 36 33 30
ek 100 0 2.2 50.0 56 43 36 31
() 100 0 0.0 50.0 48 39 35 31
SR 100 0 22 50.0 61 46 38 31
% 0 100 0 0.0 50.0 51 42 36 31
s 100 0 22 50.0 64 48 39 31
o 100 0 0.0 50.0 54 43 37 31
5 100 0 2.2 50.0 66 49 40 32
100 0 0.0 BOI0MN| 66 49 40 32
Total time
2.8 (Seconds) 450.0
Average
Power 1.2 Watts
Dissipation
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GTWI Power Dissipation Calc

Temp. at the end
of the Interval

A B Interval’s Heat |E F G H ! J K
1 2 g c
2 |Data Input dlSSIpatIOn
3 Results
4 3
5 3
6 Control W S °C/W

Ambient 30 P% \
7 |Temp. Multipler 12 HS Temp 3
' Vdc(bus)|Operating | Ts (us) Xp[2]=0, Power Interval No lat | FINs | Custom
GTWI 6A- current |[Smaple | Xp[2]=1.X0. Dissipation | Time External S HS Heat-
50A, (A) Time Xp[2]=2.X2 Watt seconds HS sink
100vDC Amplitude Xp[2]=3.X3
8 (1Q) Xp[2]=4..X4 "
9 Interval 1 85 7 100 0 44 0.2 30 30 30 30
10 Interval 2 85 10 100 0 33 1 31 30
11 Interval 3 85 -50 100 0 34 32 31 30
12 | Interval 4 85 3 100 0 32 31 30 30
13 Interval 5 85 50 100 0 33 31 31 30
14 Interval 6 85 10 100 0 33 31 31 30
15 Interval 7 85 -50 100 0 34 32 31 30
16 | Interval 8 85 3 100 0 34 32 31 30
17 Interval 9 85 50 100 0 35 32 31 30
18 | Interval 10 85 10 100 0 35 33 31 30
ﬁ
Ave
Amp 2 5

19 | (Abs) } (\\\ Total duration
= / (St1+t2+..+t10)

Current RMS (Average of Average

Power 5.0 Watts

Absolute value) Dissipation |

21 | J
16  GiRaEIRBIEESH Total duration Average Power Dissipation e




G-TWI

Thermal > GTWI Power Dissipation Charts

Same 10% duty cycle, same 50A “on” current, same average losses
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GTWI Power Dissipation Calc

How long can the GTWI operate at the same power dissipation?
Setting the average power dissipation to interval 1 can show the
“long term” thermal transient behavior.

llnterval 1 Temperature Transient GOLD Twitter "6A-50A, 1OOV"I ] CO ntlnuous Ope ratlon

with the FINs HS

= 400 seconds with the

e FLAT HS
= 120 seconds with “No
g HS".

0 200 400 < cejids 800 1000 1200
Transient Nol External ====Transient FLAT ====Transient FINs ====Temperature limit
"7
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18 www.elmomc.com Motion Control



G-TWI
Thermal

>

Records Printing & Saving

The Excel printing is set up for one page with all the info
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