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McQuay International, a member of Daikin Industries, is the nation’s second largest provider of
commercial, industrial and institutional HVAC solutions. The chiller division is primarily responsible for
the manufacture and sale of industrial sized machines. They have developed an Inlet Guide Vane (IGV)
system to control the flow of cooling gases through the chiller compressor of these industrial sized units.
The system is composed of the Inlet Guide Vanes, the gear train, and a DC stepping motor. The
motor drives the gear train, which varies the IGV angle to control the flow of gases.
Figure 2.1 shows the basic schematic of IGV system. The team was asked to analyze two models
of the IGV system: the large, model 160 compressor; and the small, model 092 compressor. The model
160 system (pictured below) is an updated version of a previously developed product by McQuay. The
model 092 system was developed to use gears primarily composed of a plastic polymer known as Delrin
510GR. Other than size, this is the only difference between the large and small model compressors.
The VMI CEC team performed an analysis of both the large and small model compressors. As
part of the analysis, the team provided: a gear analysis of all gears in the IGV drive train systems,
utilizing current AGMA standards to evaluate the stresses and loadings on the gears; a review of the
motor torque capabilities, relative to the load torque; determine the weakest link or limiting factor in
each system; determine the life of the gear train; and determine the accelerated life factor for each
gear.

Figure 2.1‐ Schematic of Large Compressor (Model 160)

