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Abstract
One of the most important new engine concepts is the Geared turbofans. In these engines a gear box allows the decoupling between fan and turbine rotational speeds, due to this decoupling, the separate aerodynamic optimization of both components becomes possible leading to an increase in engine bypass ratios, higher propulsive efficiency and lower specific fuel consumption.
The multi-stage intermediate pressure turbine (IPT) is one of the key parts of the thermodynamic cycle in geared turbofan architectures. Because of the aerodynamic differences with conventional low pressure turbines (LPT), during the characterization of an LPT NGV row, is important to have detailed pressure losses measurements as accurate as possible, this becomes mandatory when the NGV is designed for an IPT. The main error sources are related to circumferential anisotropy, to repeatability of US and DS measurements, to effects of instrumentation in 2D losses and to static pressure measurement in the probe environment.  

introduction
From an aerodynamic point of view, the combination of high Mach number and low Reynolds number (below 105) was considered to be the main challenge in some previous studies [4,5], in these studies it was considered that the potential decrease in aerodynamic efficiency would be close to the benefits associated to higher rotational speeds. However, there is another study (Vazquez and Torre [6]) about the benefits of Higher Mach numbers in row losses comparing two designs with the same loading distribution and different exit Mach numbers: 0.61 and 0.88. They concluded 14% reduction on profile losses and a 7% reduction on overall losses due to the higher pitch-to-chord ratio required in the high Mach number case. Reducing the airfoil count was identified as one of the benefits of the IP turbines due to the aerodynamic losses but also because of weight and cost savings. 
Detailed NGV row characterization at a higher (>0.88) design Mach number could be a good approach to explore the limits of the Mach number at which the detriments are more than the benefits from the aerodynamic efficiency standpoint.

RESULTS and DISCUSSION
In the present job, instrumentation improvements are described as a solution to some of the main error sources when measuring the NGV row pressure losses at high Mach number. From the accuracy and repeatability point of view a 360º rotating case has been designed and manufactured to be able of measure at the same time US and DS the NGV row. Regarding the static pressure measurement in the probe environment a 6-hole probe has been designed and manufactured. To be able of comparing different NGV designs with slight differences between them, the rainbow configuration, different NGV designs assembled in different sections of the same row, joined to the 360º rotating case allows to measure US and DS at the same time in the same condition thus reducing errors coming from repeatability of the test facility and optimizing test time.
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	Figure 1. Detail of rotating case with probes installed
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