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Abstract: The experimental system of liquid cooling equipment for power electronic devices has been built.
By the least squares method, we have built the dynamic models of liquid cooling equipments from one step
model to four step model. The error of one step models is smaller than that of other models, and the precision
is satisfactory for requirement. The experimental system and modeling method can also be used to the study
of the liquid cooling substrates of integrated power electronic modules based on micro-channel.
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Figure 1. The Block diagram of the test system of heat sink
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Table 1. Under 8.45L/min, the data of surface temperature and the
heating power

R 1 KZFRAE 8.45L/min T, HAMRREEE 5N REKEE

P P T T, T
1 22,5 8.7 7.9 8.3
2 336 8.7 8.0 8.35
3 36.6 8.7 8.1 8.4
4 54.4 8.9 8.2 8.55
5 63 9.0 8.3 8.65
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Figure 2. The method of the least squares method
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Table 2. The error of one step

* 2. I BIRRE R K

BN S M i

hd e ] 3 VE iy 5
R I o e O N
17 303.92 10.85 10.78 -0.07 0.60% 0.0043
18 335.65 11.1 11.04 -0.06 0.53% 0.0035
19 355.32 11.35 11.3 -0.05 0.45% 0.0026
20 379.9 11.45 11.56 0.11 0.92% 0.0111
21 412.5 11.75 11.66 -0.09 0.77% 0.0081
22 439.6 11.95 11.97 0.02 0.16% 0.0004
23 456 12.15 12.18 0.03 0.21% 0.0006
24 478.5 12.25 12.38 0.13 1.06% 0.017
25 518.5 12.45 12.48 0.03 0.28% 0.0012
26 542.5 12.7 12.69 -0.01 0.05% 0
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Table 3. The error data concluded from the recursive method
* 3. HBHEKITEGRIRIRERFER
[ — A
B Tl | R R | wes | MR IR7E
B R | BE(C) | B(C) | e | x| PJr
17 303.92 10.85 10.78 -0.07 | 0.60% | 0.0043
18 335.65 11.1 11.04 -0.06 | 0.53% | 0.0035
19 355.32 11.35 11.35 0.00 | 0.00% | 0.0000
20 379.9 11.45 11.56 0.11 | 0.92% | 0.0111
21 4125 11.75 11.77 0.02 | 0.14% | 0.0003
22 439.6 11.95 11.99 0.04 | 0.30% | 0.0013
23 456 12.15 12.21 0.06 | 0.51% | 0.0038
24 478.5 12.25 12.44 0.19 | 1.57% | 0.0371
25 518.5 12.45 12.68 0.23 | 1.85% | 0.0529
26 542.5 12.7 12.93 0.23 | 1.78% | 0.0512
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