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Background/Introduction

Scroll compression has become the prevalent
technology used air-conditioning and
refrigeration  systems. The compression
chamber consists of two spiral shaped vanes
that form pairs of chambers. A crankshaft
Imposes an orbital translation on one of the
vanes, which reduces the volume of the
chambers, thereby compressing the gas
trapped within the chamber. A hole is placed at
the center of the fixed spiral. The moving spiral
will uncover the hole, which serves as an
exhaust port.

This project studies the exhaust flow area as a
function of crank angle. Additionally, the
project assesses the sensitivity of the exhaust
flow area to the defining spiral parameters,
along with the size and placement of the port.

Methodology
Utilized:

with generating radius R, and involute angle, y,,.

X, = V,Rgsin (v,) + R cos(y,)
Ypi = —]/pRgCOS ()/p) + Rgsin(}/p) Il

» Form the outer wall of a scroll vane, T
with thickness, T.

T =6R,

Xpo = VpRgsin (v, + 6) + R cos(y, + 6)
Ypo = —VpR4c08 (v, + 8) + Rsin(y, +6)

acrankangle @.
R, = MR, —R,6
Xm = —Xp — R,,.c0s(0)
ym = _yp - RorSin(Q)
» Create exhaust port of radius R, and center (X, Y,).
X, =Xy + Rpc_os(B)
Y, =Y, + R,sin(0)
> Locate Ypand 6 at intersection of port and scroll vane.

Xpe + RpC?S(Q) =y,Rysin (v,) + Rgcos.(yp)
Y, + R,sin(0) ==y, R cos (v,) + Rgsin(y,)

» The equations an vane wall is based on an involute curve

» Form a mating set of involute vanes Xx,,, y,, positioned at

Conclusions

» Geometry of mating vanes of a scroll
compressor was created from the basic
defining parameters.

» A general method to calculate the exhaust
flow area was generated.

» The next goal for this project is to perform a
study to optimize the location of exhaust
port to reduce volume losses during the
whole exhaust process.

Exposed area

Exposed area

The exposed area with a specific crank angle @.
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