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MAIN GEOMETRIC CHARACTERISTICS OF
THE TWIN SCREW COMPRESSOR

by

Liankang Zhang
Wuxi Compressor Works
A

and
James F, Hamilton
Ray W. Herrick Laboratories, School of Mechanical Engincering
Purdue University, West Lafayette, IN 47907-1077, USA

ABSTRACT

The geometric characteristics of twin screw compressors greatly effect their performance and
efficiency. In the use of computer modeling and simulation methods for the prediction of twin screw
compressor performance, a basic problem is the analysis and calculation of the geometry characteristics.
This paper presents the calcnlation of the main geometry characteristics, such as the compression volume
curve, the sealing line length, the flute area, and the wrap angle factors, and the blow holc area,

NOMENCLATURE
xyz, XYZ: body fixed and inertial reference frames for the male and ferale otors
r: pitch radius for the male and female rotors
R: radius of the lobe for the male and female TOTOTS
i ransmission ratio between the rotors
m: teeth number of the rotors
61: wrhing angle for the male rotor
v volume of the rotor working space
h screw characteristics for the male and female rotors
T: rotor lead for the male and female rotors
Bo1 : angle at the point where the housing cross
Tz ; Wwrap angle of the male rotor
p: pressure
Ir: otor lcngr.h
vd: discharge volume
MNv: volumerric efficiency
fo: flute area of the rotor
cn: flute areq factor |
% wrap angle factor
n: rotation speed
D,: diameter of the male rotor
Avop : occupied volume of the male rotor by the female rotor
vo: flute volume of the rotor
Al parameter variable
v position variable
k: =TRr
1,2: SCTipts referring to the male and female respectively
5,d: SCTIpts referring to the suction and dis¢harge

1. INTRODUCTION

. The twin screw compresser, as a rotary, positive displacemnent compressor, has gained an
Lmportant position in the gas compressor industry, This position has led to the comsideration of different
screw profiles and the development of modern machine processes for their production [1,2]. The use of
corupurer simulation and modeling to predict the performance and efficiency of these different profiles has
been used to speed the development of improved profiles.
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The geometric characteristics are complicated to model in the computer simulation of twin screw
compressors. This paper presents the determination of certain important geometric characteristics which
strongly affect the performance and efficiency of the compressor:

a) compression volume curve
b) sealing line length

¢) flute area factor

d) wrap angle factor

¢) blow hole area

2. PROFILE CONSTRUCTION

A pair of rotor profiles are utilized as an example in the determination of the listed geometric
characteristics. The following table presents the male and female profiles used. The profiles are also
shown in Figure 1. Two scparatc rotor fixed coordinate frames x1,y1 and x2,y2 are used in describing
the mating profiles,

Female Profiles - Profiles mating with
asby pitch circle of 2 a1
baca arc by
cody straight line c1dy
drez arc dyer
eqfs epicycloid curve eif1
faga straight line fig1
Miale Profiles Profiles mating with
aiby pitch circle of Ty asbz
et envelop curve baC2
c1dy envelop curve cody
diey arc daez
e1fy epicycloid curve eafs
fig1 epicycloid curve f282

Table 1 Example Twin Screw Mating Profiles

3. COMPRESSION VOLUME CURVE

The compression volume curve can be obtained by integ;-aﬁng the swepr area along the length of
the rotor, or by employing the principle of virtual work [3]. A third method is presented here which
computes the compression volume curve of twin screw compressors by using the profile functions
directly.

3.1 Principle of Compuration

When an area is enclosed by Two lines (in parametric form),
2,2 % (&) %, ® Y )
= L,*=
L‘ U'__U'ft) A y&aya_’t)
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mcvﬂucofmeamcanbccﬂcuhmdbthgnﬁngbuwmmcﬁms. The area shown in Figure 2
Sabed will be

Sabed = -,f-§ (Xdy-9dx)

Ca
L [Gx-3 Jot + L[ 3 XKy, )dt
2 f‘.,(v"x‘ x,y, T 2 tlgya. 2 2 2

whete t), and 1. are the values of t; at point 3 and point ¢, and 13, and 1y, are the values of 1 ar
point ¢ and point a. ltisgmml!ysimplewcalmﬂnwuncmprmon area in the grooves of the rotors by
employing this principle. .

3.2 Pmofile Funcrions of the Rotors
Before compuring the volume curve, it is necessary t esablish the profile functons for the male

and female rotors, which are based on the rotor fixed frames shown in Figure 3, For cxample, the
functions of profile segment de are for the male rotor

g‘y.,-ff-rzc_a.rt

H st<
Y= ~R st 36 2
and for the female rotor
=1 - t
Xash= RS st etst,

Y= =R s/ =

where 1) and 13 are the valves of the parameter at the pointt ¢ and d. The integration process must be
based on the same coordinare frame and thersfore the profile fonctions for the female rotor are transfered
into the coordinaiz frame of the male rotor. The uansfer relation is as follows,

§ %, - =¥, Cac(Kg) + Y, Sk, ) 4 q Qase
LT1™ K siwKe)+ oy Costikd ]l aging

and the function of profile segment daez becomes
X ==, s (KY) +Reos (£+1g) 4 o cosd)
iz s (kd]-Rsplttkg)- acesy,

Note dxatﬂxmmtwotecthuhngpanin memaﬁngpmessfumewmr.dmleadinglohemdme
trailing Jobe, and that the mansfer relarions used for them are different,

The mansfer reiations for the male ang fernale rotors are as follows:
For the male rotor
27T 277
QQkaJ‘) “\r//‘-}&ma)

Sin %:) QOJ(%)
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and for the female roior 277 )
cos (FE) - sl

gw (ZEE)  Ces &}F'ZT_.

3.3 Calculation of the Compression Arxa

When the lobe tip point az of the female profile reaches the point H, as in Figure 3, the
compression process begins. At this motment the turning angle of the male rotor is P10 and the groove
areas foy and foz for the male and female rowor are at their maximum values.

At a different moment, shown in Figure 4, there is only one point mating between two rotors and
the shaded area is the uncompressed area of the grooves. This area § can be computed using the
principic stated in 3.1,

S=¢(L'+L1+LJ+L+)
where
L,—_FL.F'Q'b'Q.d'Q,’ (=& H
Ly H G Le=9. %8 d:.‘-tbaafpzl

Lines L, and Ly consist of several pieces of profiles for the male and fermnale rotors. Profile segment
a;b; is an example to illustrate the use of this method. This segment has a circular shape with & profile
given by

= t
Y=Y, eef t, et <ty

9= 1 s E

and t,; andty; are paramemic values. The time derivatives arc

X, == VS =
9, = 'ﬁ' cCoy C
The integration function is

. - Lot
';(t):;.L(‘ylx:-Yﬂy') a2 ,/;
It is clear that as the parameter t changes from Ly W0 t1 . the integration of the function will be
Cp P (t -t )
f(t) dt = g(tb')"F(tm) =2 r, - b, -
ta,

hat is, the zrea of a part of the circle with radius 71 and angie (tn1-ta).
Simih:rly. dﬂlmﬂmﬂﬂ fﬂmﬂﬁlﬁ fzfl. fiay, by, cydy . and dlel and lines Lz, Lg, and
L« can be calculated giving the shaded part aress as the summation of all these integrations.
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Since most of the profiles used in the twin screw compressors are circles, straight lines,
epicycloids or the envelope curves, it is not difficult to get the solution of the integration functions for
these curves. For instance, there are 14 functions in total in the examiple rotor profiles and most of them
can be solved analyticaily,

The situation when two pairs of points are mating is shown in Figure 5. The shaded area is the
uncompressed area. The computation of this area is the same as discussed, however, the two contacting
points must be determined first.

After the interlobe contact lines have been completed, the uncompressed area reaches the minimum
and the swept area of the grooves becomes maxitmum, If the rotor continues to rotate, the area between
the lobes can not be further invaded by the teeth of the mating rotor and the reduction of the working
sp?ice in the grooves is caused only by the movement of the interlobe contact lines towards the discharge
end,

The subtraction of the uncompressed arca from the maximum groove area f01+f02  derermines
the swept area during the compression process and is shown in Figure 6,

The compression volume curve is shown in Figure 7. Itis obvious from Figure 7 that the swept
area is increasing from

27
Cplo—_h(ﬂm. = chn 1-‘56‘ + ”,

during which the interlobe contact lines are forming; afterwards the swept area keeps constant from Qg
10 1y, and then it becomes smaller while the mating teeth are losing contct from 17, 1o tiz-

The integration for the lines shown in Figure 2 is the working space volume v($1), which at any
given tumning angle © is

(D)< h | 5,09) 49

3.4 Unreturn Areg

Since most of the modemn screw rotors have a large wrap angle there exists a unreturn arsa during
processing, Le., when the suction process has finished a1 the inlet end of the rotor. There is still a small
part of the female rotor tooth occupied in the male rotor grove and the intake volume for the supply gas
becomes smaller then normal. Itis necessary to deduct this part of the area from the total. The principle
of area compurarion is the same as before.

4. FLUTE AREA FACTOR AND WRAP ANGLE FACTOR
The discharge volume of the air compressor is calculated by

Vi~ %, < nL,07

where the €n and Co are the flute area and wrap angle factors respectively. The flute area factor is

C, = m (£, +£,)/0%

thus, when the factor of ¢, is going to be calculated, the flute area for male and female profile fy; and
foz2 have 10 be computed using the principle of integrating within the closing lines (see Section 3.1).

The angle factor is
(aVo )¢ + (aVe) 4
Cg= 1‘ vo: + ch

where vg, and v, are the flute volume of the male and female rotor, which is the product of the profile
flute area fo; or fy; and the rotor length 1. The volumes

(QVOI )‘ s (A\/Ol)a/



are the occupied volume by the female rotor tooth in ope male rotor w'mcing space at the suction end and
the discharge end respectively, which are calculared using the method described in Section 3.1 When the

occupied volume Avgy has the same value at both the inlet end and the outlet end, the most efficient wrap
angle factor e is obtained which depends upon the wrap angle of the rotor.

5. LENGTH OF THE SEALING LINES

Since they permit the leakage of the compressed gas, the length of the sealing lines and the blow
hole area are important factors effecting the efficiency of twin screw compressors. It is important to
attempt to shorten the length of the sealing lines and decrease the area of the blow holes when designing a
screw rotor profile set. -

When calculating the length of the sealing lines, it is necessary to first determine a set of functons
for the male and female profiles in accordance with the coordinate systetns, and then to find the rotor lobe
surface functions. The general form of such functions is

X = Xo (N)cos® + j. (N sV

Y: FYoWsiwd +Ya ) s &

2= KJ
where plus and minus signs represent right and left twist directions. Adding the contact condition of the
two local surfaces, i.c. at each contact point only sliding movement along the tangent direction is

permitted, the function representation of the contact line or sealing line berween two surfaces is then
obtained,

X = Yo N tovrd * Y, (n)sIn e

Y = 3G SN G + Yo ) Sosd
Z = Kq

The length of the sealing line can be computed from integration along the profile. The differental
form is

ds = 3UX}" +(dy) >+ (c»’z)"1

and the sealing line length is

s Jds

The total length of the interlobe scaling lines is the summation of each section of the contact line of the
respective profile. For example, the length of the sealing line for the profile section ef is obrained

T T \*
o e 2, ]
J ¢¥f 180 ﬁ ol V; t ( 277 ) _
A more detailed presentation of this analysis can be found in Reference {4].

6. THE BLOW HOLE AREA

The blow hole is generated by the non-symetrical profiles maring, which is widely empioyed in
the modern screw compressors for the reason of the high efficiency. there are two blow holes ex:sung at
the ends of the interlobe sealing lines. The shape of the blow holes is an imegular three-d surface and the
calculaton of the blow hole area is quite difficuit. This calculation can be simplified by assuming that the
surface is approximated by a plane, which is generally good enough for engineering design. The
approximate area of the blow hole as shown in Figure 8 is

~ T Tt
SHva = o Hb'ob
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MANUFACTURING SOFTWARE

At present the most widespread method of screw rotor manufacture is single
index machining (milling or grinding), although there is a certain interest in hob-
bing, especially for smaller rotors. The current versions of the programs support
the single index process, from production of the tool to control of the completed
rotor. A similar series of programs for hobbing is in preparation.

In the case of single index milling a mumber of tool blades of identical shape
are fixed to a disk shaped tool body, which is rotated to cut one thread of the
rotor at a time. The TOOL program calculates the shape of these blades. The tool
axis may be placed in different positions relative to the rotor axis, and the tool
blades may be placed at different angles relative to the tool axis. The coordi-
nates of the blades depend on the setup, and some setups will give better cutting
conditions and more even wear on the tool than others, In the computation of
the tool coordinates the positions of the tool axis and tool blade are given by
the user via the keyboard. In addition, a file of ‘clearance coordinates’ for the
rotor is needed as input. This means that the program computes a tool, which
theoretically will cut the rotor with nominal clearances applied. Along the entire
length of the thread a certain profile point will be cut by a certain point on the
tool blade. Coordinate points on the tool will be the points that cut the corre-
sponding coordinate points on the rotor, and they are numbered accordingly. The
program reports the cutting angles (front and side rake) at each coordinate point.
The user can thus experiment to find a setup with optiral cutting conditions. To
improve cutting conditions, one can also make use of two (or more) sets of blades,
set alternatingly in the tool body and at different angles, each set cutting part
. of the profile (‘zig-zag tool’). The program is flexible enough to allow the tool
blades to be set at any position relative to the tool axis and cut any prescribed
part of the complete profile.

Thus the TOOL program computes a tool that theoretically will cut the desired
profile. For various reasons that may not be the optimal shape for the tool. For
example, the tool will wear with use, and to increase the time between regrinds
one may want to add metal to areas of the tool particularly subject to wear. Qne
may also want to compensate for elastic deformations during the cutting process,
or other imperfections in the machining process. This could be done by change
in the clearance specification, but for several reasons this is inappropriate. The
‘clearance coordinates’ should describe the shape of the finished rotor, i.e., they
are design data. Any changes to the theoretical tool shape needed to cut the
rotor shouid therefore be applied directly to the tool coordinates. Consequently
there is a program available to apply modifications to the tool shape whick works
similarly to the clearance application program.

For many reasons a program for geometric simulation of the cutiing process
is desirable. For example, it may be used to see the effects on the rotor profile
of changing any of the parameters in the machining set up, such as the angle
and distance between rotor and tool axes, the location of the tool blade rejative
to the tool body, ete. It can also be used to determine the theoretical shape
of a rotor cut with a tool measured in a coordinate measuring machine (CMM)
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using given settings. Such a program is available. In addition to what has already
been mentioned the program produces ‘sensitivity coefficients’ for all the variables
that influence the form of the rotor, »iz. angle and distance between rotor and
tool axes, rotor lead, tool blade rake angles and ‘offset’ as well as the actual tool
coordinates. These coefficients are given for each point of the rotor, and have the
following meaning: To see the effect on the rotor profile of small changes in all the
variables, multiply each sensitivity coefficient by the change in the corresponding
variable and add together. The result is the distance the rotor point moves in the
direction of the profile normal at the point (presumably the point will also move
parallel to the profile, but for small changes this should have very little effect). One
use of the sensitivity coefficients is to determine which factors influence rotor form
the most in each point; this could be used to determine which points it would be
most effective to check, to find out if a certain setting is within acceptable limits.

TEST Seese 3 EO00 | All pointe
Toe ©ile TEET FTO Famale Back gewneroted ~aktor
Ngmmer of jepes & Dewignion :m magn Fied 580 timew
Simgle 1noex mail'iog Gistnnce rater-tanl 198 95_9 mn
L=ud 340 289 mm Amgle retor-uowl 4@ L53 ocg.
Bockiosh  0.000 deg Frunk ~aMe- 2 @06 dep
Ort set =15,020 deq T: or sveras angle D 200 deo.

Plot of output from cutter simulation program,
showing effect of a slight increase of infeed and cutting angle
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The program is also able to use the sensitivity coeflicients to determine ex-
actly how much to change each setting to correct a given, measured rotor shape.
The measured coordinates are read from a file, and the program then produces a
list of changes to be made in settings to get as close as possible to the desired rotor
shape. The program then calculates the actual shape of rotor to be expected from
the new settings, and the residual errors in the normal direction. The calculation
can be done allowing only certain variables to be changed. For example, normally
one would not want to change the pitch of the rotor! It might also be of interest to
see how close one can get when changing only the machine tool settings without
interfering with the tool shape.

In all these calculations only purely geometric factors are taken account of.
This means that any elastic deformations in the setup will not be accounted for.
This should not matter, however, assuming that profile errors caused by such
factors are small. The reason is that the program calculates corrections from
a measured profile, so that errors from such sources should be automatically
compensated for, as far as is physically possible.

When a rotor is carefully checked in a coordinate measuring machine the out-
put will be a massive amount of raw data. It would normally consist of deviations
from the nominal coordinates of the identification points in all the threads and
in several cross sections along the rotor. These need to be Interpreted to indi-
cate how well a particular rotor corresponds to the theoretical shape. The rotor
checking program takes as input a file from the CMM and calculates lead and
indexing errors, It draws a diagram to indicate how the rotor size varics along its
length, to show errors like tapering or barrel shape, and other diagrams to show
the deviation from the theoretical profile in each thread and each cross section.

Routine checking of rators during manufacturing must of course be done ina
less time consuming way than the coordinate measuring machine offers. A simple
pairing stand and feeler gauges can be used to give a rough indication of the
quality of a rotor pair. To make room for the feeler gauges one would like to set
up the pairing stand with an increased center distance, and also always measure
with contact between the rotors on the flanks opposite to those between which one
1s checking (‘fip-flop measuring’). There is a program to calculate the permissible
gaps at various points along the profile, given the center distance of the pairing
stand and the tolerances in intermesh clearances when the rotors are mounted
with nominal center distances.
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REMARKS ON OSCILLATING BEARING LOADS IN
TWIN SCREW COMPRESSORS

Glynn Adams and Werner Soedel
Ray W. Herrick Laboratories
School of Mechanical Engineering
Purdue University
West Lafayette, IN 47907

ABSTRACT

Oscillating hearing loads oceur In twin screw compressors in the absence of rotor
chatter due to several effects. Among these are the time varying moments and forces
imparted on each rotor during the compression process. Utilizing assumptions which
simplily the rotor profile geomelry, a general method for computing the compression
loads on each rotor is accomplished. A classical model of tooth interaction between
helical gears is then used to obtain the contact forces hetween the rotors. The
subsequent effect of the compression loads on the bearing reactions 1s presented.

NOMENCLATURE

Orr Angle of rotation of the male rotor
A Projected lobe area
ds Elemental length along the lobe line
L Length of compressor rotors along Z axis
r Roter wrap angle
o Helix angle
P Differential pressure across a lobe
P, Pressure in a single chamber, specified as a function of Gay
Pyt Suction pressure
Pirsen Discharge pressure
Ty 1 Inuer and outer radius of lobe
Bm s Pitch radius of the male, female rotor
% Axial component of [orce on a single lobe due o compression
F Tangential component of force on a single lobe due 1o cempression
F Radial component of farce on a single lobe due to compression

.
Fezy Fiy X and ¥ components of F
Foes Fry X and ¥ components of F

Moy Momeuts acting on a single lobe due to compression
A, Chamber area projected onto the radial boundary af the chamber
Cry.- Contacy forces between the mating rotors :

Fojzw-)  Total force loading on the male tolor due Lo comprassion
‘flzpry Tolal force loading on the fernale rotor due io compression
Monirysy  Total moment loading on the male rotor due 1o ¢ pression

Mz, - Totai moment loading on the female rotor dlie 1o compression
ilsg:)  Reaction force at uhe 1 bearing along the X, ¥, orZ axis
m.J Length of male. femaie rotor shait

L; Distaace from plane of rotor contact to the 2* hearing

L Distance from plane of the pressure force resuitant 1o he %+ bearing
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INTRODUCTION

Previous studies mvolving the investigation of Lhe noise characteristics of the twin screw
compressor [1] have shown that the spectrum of the generated noise includes frequency com-
ponents which may be attributed to rotor chatier. As part of the engoing research into rotor
chatter. the rotor loading due to the comipression process and the associated bearing loads is
being investigated. Presented heve is a method for determining the bearing loads due to the
compression process.

The following assumptions are made in performing this derivation.

e The lobes are assumed to be helical planes. This serves to simplify the complex rotor profile
geometry, Due 1o this assumption, the interlobe seal line is approximated as a straight
line parallel wilh the rotor axis. Althongh this affects the magnitudes of the computed
loads. it does not affect the validity of the approach presented and should predicr trends
correctly.

The contact hetween the rotors is modeled using the theory of involute helical gears. The
common normal between the rotors at the point of contact 1s assumed to be constant. Due
to the actual complex profile geometry. this may not be quite true.

o The rotors are assumed to be rigid hodies.

The compression load on each rotor is computed as the summation of the loads on each of
it’s lobes. This compression load on a single lobe is computed as a [unction of the male rotor
rotation angle, ¢y;. The axial, tangential and radial components are computed and resolved into
forces and moments in the X.}" and Z directions. Free body diagrams of each rotor are then
used to obtain the bearing loads.

AXIAL AND TANGENTIAL LOADS

I

The lollowing, is the derivation of the axial ane tangential compression loads on one lobe ol a
compressor rotor as a function of 01y. For this derivation, a lobe is defined using the compressor
end plates and the seal line as boundaries. Therelove, the lobe develops between the suction
plane and the interlobe seal line during suction and decreases between the interlobe seal line and
the discharge plane during compression. The load on a single lobe 15 computed as the differential
pressure across the lobe multiplied by the projected area of the lobe This load is resolved into
axial and tangential force components and moments about the X, Y and Z axes.

The differential pressure across a lobe is the difference in the pressures of the chambers
which the lobe separates. The chamber pressure as a function of 8. is used to determine the
differential pressute across each lobe.

With the assumptiens given previgusly, a rotor plan s zenerated which represents an “uu-
wrapped” version of \le 1otors, see Figure 1. Utilizng this plan. tie elemental projected lobe
avea is defined. The projected lobe aten i somputed as

dA = dr + ds

where
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ds? = (([L)-' + (7‘ (lo)z . (9)

dL = (L/7)db (3)
Therefore
ds = \/(L/T)2 4+ ¢ d0 (4)

This results in an elewental projected lobe arca of

dA =\/r2+ (L/7) drdy (5)

The values of the trigonometric functions of the helix angle ¢ play an important role in
evaluating needed integrals. These values are presented for relerence

I

sing = (6)
/,‘: + (L/.,.)Z

L/~

COS O = e (M)
v+ (L/)?
The load on a single lohe is therefore
2 e
/0 / P (L drdv (3)
1 Ty

with the limits of integration for 0 defined Ly the current value of ;.
The axial component of the loading is determuned by the helix angle o. This component. is

resolved into a force n the Z direction along with moments about the .X and ¥ axes. The axial
force is defined as

P2 1o ——
F,:/ﬁl/r Psing \/r + (L/7)2dr df ‘ o

Evaluating the integral gives
Fe=(1/2) P(ri = +13(02 - 01) (10)

An additional comnonent of the axial load is due to the pressure differential across Lhe ends
of the rotor shafting, which are exposed to the suction and discharge pressures. This componenl
of the forcing is dependent upon the conipressor design. For the case being considered here, this
force is computed as { Pigp — Psuct) x 7+ 2. The loree is in the positive Z direction and rmust
he added 10 the valus of F., computed above,

The moments about the X and ) axes generated by the axial load are computed as follows
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U2 gt
1\rl,=/o / rlsinsing Jrt + (L/r)drd0 (11)

M, = —(l/ij)P(rS—1'?)(c0502—c0501) (12)

02 Fre
M, = —/a / #P cosOsing \fr? + (L/)2 dr dO (13)
1 i

Ay = =(1/3) Pr2 = rd)(sin b = sinth) : (1)

Likewise, the tangential component of the pressure load is defined using the helix angle o.
This load is resolved into forces in the X and )" directions along with a moment about the Z
axis. The tangential load is defined as

F,:/\Prosrrd,-l (15)

as shown in Figuie 2,

The X component of the tangential load 15 deqined as

s pin
Ft.r:/ﬂ / P 50‘5’751“()\/7'3+(L/T)-'([1-([U (16)
Foo = =P(L]T)(r — r)lcos 0y — cos ) (17)

The ¥ component of the tangential load is defined in the same manner as

br i '
Fn,=—[7|ﬂ Peosocosdy/rt + (L/r)2drtl0 (18)

Fyy = —P(L/7){r, — ry)(sin by —sin 1) (19)

The moment about the Z axis due Lo the tangential load is computed as

A, = —-/;02/:” rPeosay/rd+ (L/m)2drd0 (20)

M. = —(1/2) P(L/T)(r} = )02 — x) ‘21

RADIAL LOADS

.

The radial load on the rotors due Lo compresiion is computed as the product of the chamber
pressure and the area of each chamber projected onto the radial surface bounding the chemove..
The total radial load on the rotor 1s the samimation ol the loads for each chamber.

The X and I compouents of the radial load are computed as
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where Hb is the housing crossing line, Hais a screw line created by point ¢;, and ba isa space curve

generated by profile g2f;. Therefore, when the coordinates of the points H,a, b, b are obtained, the
approximate blow hold area can be computed.

7. CONCLUSION
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Fig. 6. Flute Arca Change along with Rotor Rotation
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