T-junction Alignment Experiments

In this experiment, the power loss of T-junctions is examined. Previously, it was found

that the loss is 8.7 dB for the first T-junction , and 3 dB for the following T’s. The power

loss behavior of the second T-junction is of interest when it’s aligned differently from the

first T-junction. To that end, the setup as shown in Fig. 1 was configured in the lab. The

T-junction connected to the C-branch was rotated incrementally. At first it was aligned

in the same direction as of the first T-junction. The power loss profile of the duct system

between B-D gives useful information about the effect of angle on power loss.
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Fig. 1. The experimental setup to evaluate the effect of T-junction alignment on average power loss.

Fig. 2 shows the effect of alignment angle on average power loss. Based on the path

loss model, the expected average power loss should be: -16 (insertion loss)-0.6 (straight path

loss)-8.7 (first T-loss)-3 (second T-loss)=-28.3 dB. According to Fig. 2, the loss is -27.4 dB

when the angle is zero degree ( they are aligned), -29.1 dB when the angle is 90 degree

(C-branch is perpendicular to the ground plane), -28.4 dB when the angle is 180 degrees

(T-junctions are aligned oppositely). The variation across different angles is as high as 4.3

dB, which might be considered as a perturbation effect. But the expectation that the power

loss due to reversely-aligned second T-junction should be as high as that of the first T was

not observed in this experiment. The average power loss difference is 1 dB compared to 8.7

dB.
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Fig. 2. The effect of alignment-angle on average power loss
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