U

UNAINGEY HHINNSNHATATNS

AINITUAMAAT UM ARINTTNIATDING)

USayan

AINITUIATDINA AINIIUIATDINA

GARL AV

v [~}
599 mIeenuuuLaznadouiluduvios

Design and Testing of a Scroll Pump

9 v A w 4 a J
HINNIVE HIYITIANU Iﬂf’ﬂu@]ﬂ
ya 4
"lﬂwmmnmwmuiﬂﬂ

da a a ¢ o
owngmlsowInentivugvgn -

] A v
( Aremans113dnGe Ny lue3, PhD. )
c’d’ a a Jd v
TINUSAUINANTINUSIIN -
( A¥iomaninsdive Az lndvg, PhD. )
v Vv a
I
4 a A Aav
( FONMANTITIVIAN NAATYNIT, Ph.D. )

TUNAINGNdy N INAUNEASAITNS SV




a a J
INPIUNUD
A
L1393
ﬂ"lif’]@ﬂLLUULLa%ﬂﬂﬁﬂU‘ﬂﬁJﬁuﬁ@EJ

Design and Testing of A Scroll Pump

Tag

A w 4 a J
weds il Tamtag

LUo

HadNaIneds uHIINaUNEATIANT
4 4 ] a a @ A a 4
ioANuaNYsainvialSyaImnssumansuiuga nIsunToIna)

N.A. 2552



@ a J ¥ a a
I59and Tamiad 2552: myeenuuunaznageviluduves Usaanimnssumans

YN AFINITUIATEING) T1VIFIAINTTUATING AAIVIAINTIUIATDINA

a o

s (=R a A S o Y P a D]
’f)?%']iﬂﬂﬂiﬂ‘]&ﬂﬂ“l/]ﬂ']uwu‘ﬁﬁaﬂ: Iﬂ“lﬂflﬁ"lﬁ@i?%']iﬂwsb'ﬂ ﬂi]“lfulllﬂﬁ,l)h.D. 88 1 H1

k4 =]
QWM’J%EJﬁLLﬁﬂ\‘Iﬂ”li@i’)ﬂllll“ﬂ!tﬁgﬂ?iﬂﬂﬁ@ﬂ‘ﬂmmﬂﬁju‘ﬁﬂﬂ 1uﬂ15i’)®ﬂLL‘U‘ULm$ﬁ%}N
2] 9

[ Y
TiwuudunesldldaunsteuTaamelunazmevsnvesiliihvuuiunes Tasdiuia

1A

andaveuduIdsuuludunesals TUsiunsy SCILAB-5.1 tazas1uuudiiaosiluduvios
Y Y [

aeT1l5unsu Solid Work 91ntiudaih 115 umsdugidrenioadng oNC drws

m3eonuuuLaza’ NyanadeulFtof 1M MINATELUDWIATTIUGATINNTTI

a1ju (J1s B 8301) 1 7.¢1.1990

yw ) 4 v o 1 [V 1% a A
mInagouHIaRuNemMANUFNTUTIL1I198n51MT Ia ANuaY uazdsed@nsam
53w < < ~Aq U Y 1
vosilurhnuanusiseu anusisevnlFlumsnagenlaun 675 750 825 900 975 uag
1 )=} < (Y Y] a A
1,050 ouA0MIA NARaMINageuLaalliiuIsaIms Iva anuau wazlszaniamn
4 :’ A 4 J 1 [V
Yo UAUMOEILNLAUANTOUMTUYUUDINBIADT AIFITAVDIOATING L1
ANuaY tazlszansnin A lanamsnageula iy 195 aasAeUIN 9 psig Ay 22.66

Y]

I <3 J o W £ 1 dya d? A < Y 1 ~
1o Fua MUaIAY FIAUHAINAYUNANNSITOUNINDY 1,050 59UABUIMN FUHANan

E4 v
o A

A o ] 14 9 & A = o e
‘I/mﬂﬁﬁiliﬁ011!3"11’0\1ﬂNﬂi%iuﬂﬁﬂﬂﬁﬂﬂﬂluﬂiQuiJﬂW]'l A9 ANVFULTYIIINNITIIVDIUN

sazANuFIAMUIH I URYUAUANTOU

A A aa A A s (R a a J W
DYUDFOUTH AN FP019150NUTNEIINGITNUTHAEN



Jeerawat Pokanit 2009: Design and Testing of A Scroll Pump. Master of Engineering
(Mechanical Engineering), Major Field: Mechanical Engineering, Department of
Mechanical Engineering. Thesis Advisor: Assistant Professor Phichai Kritmaitree, Ph.D.

88 pages.

This research presents design and testing of a scroll pump. The fixed and orbiting scrolls
mathematical models were used in design and construction of the scroll pump. The coordinates
of the curves along the fixed and orbiting scroll wraps were calculated by SCILAB-5.1 program.
The scroll pump was modeled by Solid Work program and constructed by CNC machine.

The testing facilities were designed and constructed under the Japanese Industrial Standards

(JIS B 8301, 1990).

The testing was conducted to find relationships of flow rate, pressure, and efficiency of
scroll pump and its speed. The tested speed of the motor was 675, 750, 825, 900, 975, 1050 rpm.
The results showed that the flow rate, pressure, and efficiency of scroll pump were increase with
the speed of the motor. The maximum values of the flow rate, pressure, and efficiency were
195 I/min, 9 psig, and 22.66 percent, respectively. These values were occurred at the maximum
speed of 1050 rpm. The water leakage and friction loss between orbiting scroll and casing were

the major reasons of the low performance of the scroll pump.
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-21.3939 31.0233 35 y2=Alpha’ [sin{landaj+{landa-3pi]*cos{landa) ),
_9.5615 38.5123 36 lamda=lamdati0, 1+4pi):
S ShED Tt 37 printf | %6, 4F 56.4F \nT,x2,¥2] ;
38 end
16.2503 42.1591
28.4639 37.5999 JAI
38.3624 29.0178 4
44,5482 17.1z40 | Line:1Comumm:1 | |
47.1239 3.0000
44,7860 -12.0002
37.8856 -26.3796
26.9336 -38.6481
12.8739 -47.4758
-3.0000 -51.8363
-19.1627 -51.1226
-34.0036 ~A5.224%
-45.9872 -34.5576
-53.8117 -20.0364
-56.5487 -3.0000
-53.7503 14.9126
-45.5104 31.9194
-32.4 46 ] bl

a o a
MWHUINA V2 Frod19msleu ldsunsuuazmstseuianavealusunsy SCILAB

Tums@euTdsunsy SCILAB 1 ludmunariianinaninveaduesuIdsve sl

v Y
Fix Scroll ausaeus1dalumsmiuinlaseas 11/l
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Beta = 0.5*%pi;

Alpha = 3;

printf(" \n"):;

printf{(" \n"):;

printf(" Fix Scroll Pump \n");

printf(" Discrepancy of Starting Rolls Angle Beta = %6.4f\n ",Beta);

printf(" Scroll Coefficient Alpha=%6.4f\n ",Alpha);

printf(" \n");

printf(" Inner Scroll\n");

printf(" X y\n");

printf(" \n");

lamdal=3*%pi;

while lamdal <=(6*%pi)
x1=Alpha*(cos(lamdal)+(lamdal+%pi-Beta)*sin(lamdal));
y1=Alpha*(sin(lamdal)+(lamdal+%pi-Beta)*cos(lamdal));
lamdal=lamdal-+(0.1*%pi);

printf(" %06.4f %6.4f \n",x1,yl);

end

printf(" \n");

printf(" Out Scroll\n");

printf(" X y\n");

printf(" \n"):;

lamda=4*%pi;

while lamda <=(7*%pi)

x2=Alpha*(cos(lamda)+(lamda-%pi)*sin(lamda));

y2=Alpha*(sin(lamda)+(lamda-%pi)*cos(lamda));

lamda=lamda+(0.1*%pi);

printf("

end

%6.4f %6.4f \n",x2,y2);
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MIsnnammnnannueaduieu Ideuealy Orbit Scroll ansaesumdalums

Y
' ldaans T

Zetta=input("Crank Angle:");

Beta = 0.5*%pi;

Alpha = 3;

printf{(" \n");
printf(" \n");
printf(" Orbit Scroll Pump \n");

printf(" Discrepancy of Starting Rolls Angle Beta= %6.4f\n ",Beta);
printf(" Scroll Coefficient Alpha=%6.4f\n ", Alpha);

printf(" \n"):
printf(" Inner Scroll\n");

printf(" X y\n");

printf(" \n");

lamdal=4*%pi;

while lamdal <=(7*%pi)
x1=Alpha*(cos(lamdal)+(lamdal-Beta)*sin(lamdal))+((Alpha*(%pi-Beta))*cos(Zetta));
yl=Alpha*(sin(lamdal)+(lamdal-Beta)*cos(lamdal))+((Alpha*(%pi-Beta))*cos(Zetta));
lamdal=lamdal+(0.1*%pi);

printf(" %06.4f %6.4f \n",x1,yl);

end

printf{(" \n");

printf{(" Out Scroll\n");

printf(" X y\n");

printf(" \n"):

lamda=4*%pi;

while lamda <=(7*%pi)
x2=Alpha*(cos(lamda)+(lamda*sin(lamda)))+((Alpha*(%pi-Beta))*cos(Zetta));

y2=Alpha*(sin(lamda)+(lamda*cos(lamda)))+((Alpha*(%pi-Beta))*sin(Zetta));



lamda=lamda+(0.1*%pi);
printf(" %6.4f %6.4f \n",x2,y2);

end

namdalums@eunTdsunsuaiuisamuiIaumaInnavoa 1y Orbit Scroll Hag Fix
4 y A 4 -
Scroll Taen3aguaA1ueayuUn11iIen (Crank Angle, 8) 1oy 0.17 151A8U IUATUTOU
= 3 3/ FY A 9 ) 1 Ay o A 2
Msnyu( 2z o) vesiluhwuuduves Taewah lamsmuammnnaduieuln
e lutaznieuonuee Orbit Scroll 11ag Fix Scroll AdauandlumsamnuIng v1, V2 1ag
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013U

A5 1NUINT V1 uﬁmﬁaaéwwammﬁﬁm&’uﬁﬂumm Fix Scroll

nnaausumealy NN UMEUDN
X y X y

-3.0000 32.9867 -3.0000 37.6991

-8.1970 32.5767 -8.9342 37.2311
-13.3379 31.3415 -14.7941 35.8233
-18.2905 29.2890 -20.4299 33.4878
-22.9241 26.4484 -25.6940 30.2608
-27.1125 22.8699 -30.4447 26.2021
-30.7376 18.6240 -34.5500 21.3939
-33.6925 13.8002 -37.8913 15.9396
-35.8847 8.5053 -40.3664 9.9615
-37.2388 2.8607 -41.8932 3.5978
-37.6991 -3.0000 -42.4115 -3.0000
-37.2311 -8.9342 -41.8855 -9.6714
-35.8233 -14.7841 -40.3050 -16.2503

-33.4878 -20.4299 -37.6866 -22.5693



MS5WUINT V1 (AD)
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Nnadudeumealy Nnagudeumenon
X y X y

-30.2603 -25.6940 -34.0732 -28.4639
-26.2021 -30.4447 -29.5342 -33.7769
-21.3939 -34.5500 -24.1637 -38.3624
-15.9396 -37.8913 -18.0790 -42.0900
-9.9615 -40.3664 -11.4177 -44.8482
-3.5978 -41.8932 -4.3350 -46.5476
3.0000 -42.4115 3.0000 -47.1239
9.6714 -41.8855 10.4086 -46.5399
16.2503 -40.3050 17.7065 -44.7868
22.5693 -37.6866 24.7086 -41.8854
28.4639 -34.0732 31.2337 -37.8856
33.7769 -29.5342 37.1090 -32.8664
38.3624 -24.1637 42.1748 -26.9336
42.0900 -18.0790 46.2888 -20.2183
44.8482 -11.4177 49.3299 -12.8739
46.5476 -4.3350 21.2020 -5.0722
47.1239 3.0000 51.8363 3.0000
46.5399 10.4086 51.1942 11.1458
44.7868 17.7065 49.2685 19.1627
41.8854 24.7086 46.0841 26.8480
37.8856 31.2337 41.6980 34.0036
32.8664 37.1090 36.1985 40.4412
26.9336 42.1748 29.7035 459872
20.2183 46.2888 22.3577 50.4876
12.8739 49.3299 14.3301 53.8117
5.0722 51.2020 5.8094 55.8563



MS5WUINT V1 (AD)

Nnadudeumealy Nnagudeumenon
X y X y

-3.0000 51.8363 -3.0000 56.5487
-11.1458 51.1942 -11.8829 55.8486
-19.1627 49.2685 -20.6189 53.7503
-26.8480 46.0841 -28.9874 50.2829
-34.0036 41.6980 -36.7735 45.5104
-40.4412 36.1985 -43.7733 39.5307
-45.9872 29.7035 -49.7996 32.4733
-50.4876 22.3577 -54.6863 24.4971
-53.8117 14.3301 -58.2934 15.7863
-55.8563 5.8094 -60.5107 6.5466
-56.5487 -3.0000 -61.2611 -3.0000
-55.8486 -11.8829 -60.5030 -12.6201
-53.7503 -20.6189 -58.2320 -22.0751
-50.2829 -28.9874 -54.4817 -31.1268
-45.5104 -36.7735 -49.3228 -39.5433
-39.5307 -43.7733 -42.8629 -47.1055
-32.4733 -49.7996 -35.2432 -53.6120
-24.4971 -54.6863 -26.6365 -58.8851
-15.7863 -58.2934 -17.2425 -62.7752
-6.5466 -60.5107 -7.2837 -65.1651
3.0000 -61.2611 3.0000 -65.9734




MSHUINT V2 UAAIAIDE1INAVBINNAIFUIABUE Orbit Scroll YuTI1IB 0 151A0U

Nnadueumely Ninadudeumenon
X y X y

1.4817 62.7173 1.4817 67.4297
11.0283 61.9669 11.7655 66.6213
20.2680 59.7496 21.7243 64.2314
28.9789 56.1426 31.1182 60.3413
36.9551 51.2558 37.7250 55.0682
44.0125 45.2296 47.3446 48.5617
49.9922 38.2297 53.8046 409996
54.7646 30.4436 58.9634 32.5830
58.2320 22.0751 62.7138 23.5313
60.3303 13.3392 64.9847 14.0763
61.0304 4.4562 65.7428 4.4562
60.3381 -4.3532 64.9924 -5.0903
58.2934 -12.8739 62.7752 -14.3301
54.9693 -20.9015 59.1681 -23.0409
50.4690 -28.2473 542814 -31.0171
44.9229 -34.7423 482551 -38.0745
38.4853 -40.2418 41.2552 -44.0542
31.3298 -44.6279 33.4691 -48.8267
23.6445 -47.8123 25.1007 -52.2941
15.6275 -49.7380 16.3647 -54.3924
7.4817 -50.3801 7.4817 -55.0925
-0.5904 -49.7457 -1.3276 -54.4001
-8.3921 -47.8737 -0.8483 -52.3555
-15.7366 -44.8326 -17.8760 -49.0314
-22.4519 -40.7186 -25.2217 -44.5310

-28.3846 -35.6528 -31.7168 -38.9850



MSWUINT V2 (AD)
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Nnadudeumealy Ninadudeumenen
X y X y

-33.4039 -29.7775 -37.2163 -32.5474
-37.4036 -23.2524 -41.6024 -25.3918
-40.3050 -16.2503 -44.7868 -17.7065
-42.0581 -8.9524 -46.7125 -9.6896
-42.6421 -1.5438 -47.3545 -1.5438
-42.0658 5.7912 -46.7202 6.5284
-40.3664 12.8739 -44.8482 14.3301
-37.6083 19.5352 -41.8071 21.6746
-33.8807 25.6199 -37.6931 28.3898
-29.2551 30.9904 -32.6273 343226
-23.9821 35.5294 -26.7520 39.3418
-18.0875 39.1428 -20.2269 43.3416
-11.7685 41.7612 -13.2247 46.2430
-5.1897 43.3417 -5.9268 47.9961
1.4817 43.8677 1.4817 48.5801
8.0796 43.3494 8.8168 48.0038
14.4432 41.8226 15.8994 46.3044
20.4213 39.3475 22.5607 43.5462
25.8756 36.0062 28.6455 39.8186
30.6838 31.9009 34.0160 35.2331
34.7426 27.1502 38.5550 29.9201
37.9696 21.8861 42.1683 24.0255
40.3050 16.2503 447868 17.7065
41.7129 10.3904 46.3672 11.1276
42.1809 4.4562 46.8932 4.4562
41.7206 -1.4044 46.3750 -2.1416



MSWUINT V2 (AD)

Nnadudeumealy Ninadudeumenen
X y X y

40.3664 -7.0490 44,8482 -8.5053
38.1742 -12.3440 42.3730 -14.4834
35.2194 -17.1678 39.0318 -19.9376
31.5943 -21.4137 34.9264 -24.7459
27.4059 -24.9922 30.1757 -28.8046
22.7722 -27.8328 249116 -32.0316
17.8196 -29.8853 19.2758 -34.3671
12.6788 -31.1205 13.4160 -35.7749

7.4817 -31.5305 7.4817 -36.2429

MNVoYAaMINNUINT V1 taz v2 shimsdredwmriiannanini lannmsaom

Tagviyuunu lAdwriay 45 09 99z ladnvazaeans i lduaasdaninnuini u3
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AI9ENINIAMUIMMINNIAYATIUVD Orbit Scroll

TumsAuIanI9any U3 Orbit Scroll d11150MIA1 lAINMIMIAITZoE 1A

Inagauazaalndgavesmanasuiivesly Orbit Scroll Tasazudaslumsiawuani u3

d‘ o A Y
M31wuIndl 3 Msdanganiszes Inagauazszez Indagainga (0,0)

NUBIM ANANIND 19D 378ZH191NYA
ywi’fam%m X y (0,0)

0.00 47.8755 45.4243 65.9957
0.1pi 48.7425 46.6169 67.4460
0.2pi 49.1985 48.0188 68.7481
0.3pi 49.1990 49.4932 69.7862
0.4pi 48.7438 50.8956 70.4721
0.5pi 47.8776 52.0886 70.7495
0.6pi 46.6851 52.9556 70.5960
0.7pi 45.2830 53.4116 70.0239
0.8pi 43.8086 53.4121 69.0800
0.9pi 42.4064 52.9570 67.8435

pi 41.2132 52.0907 66.4227
1.1pi 40.3463 50.8982 64.9496
1.2pi 39.8902 49.4962 63.5697
1.3pi 39.8897 48.0218 62.4282
1.4pi 40.3449 46.6195 61.6530
1.5pi 41.2112 45.4264 61.3345
1.6pi 42.4037 44.5594 61.5111
1.7pi 43.8057 44.1033 62.1614
1.8pi 45.2801 44.1029 63.2088
1.9pi 46.8240 44.5581 64.6368

2pi 47.8755 45.4243 65.9957
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o da “ da y
MNANTNNUINT U3 Yanitiszes Inaga Ao (47.8776, 52.0886) azganiiszes Indga

D (41.2112, 45.4264) FIAWNTORHUAALUUNY x LAZUNY y AWAAITUANHUINT 4

A v

(1)(47.8776,52.0886)

N //

/ X (#)(x4,4)
L7
/ (¥ )77 1
\ r - // } |
\ /6 i /
(5)05.98) ¥ F =7 = ===

N /
X Z4 7 X
- = ! >

MNEUINT U4 memiﬁmummummu X Uagtni y Lﬁ@‘l’ﬂ%ﬁ‘l’ii{l‘u"lﬁ]ﬁ Orbit Scroll

{ o . Yo 1 J {
VINMNHUING V4 E115DAIUINHWIYANYUVDY Orbit Scroll 1aasasil Taghya

Audnaravesnnaniamiy

(X,,Y,) = (44.5444,48.7575)
r=4.71237 wuw.
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NTUNTNNAY

2

(x=%,) +(y=va)" =r
(x—44.5444)" +(y - 48.7575)" =r?
x* —89.0888x + y? —97.5150y + 4339.29094 = 0 22

MIAYY 6 90

@ = tan ‘{iJ
y

o_ tan‘1(52'0886j
47.8776

6 =47.4121° 23

VINTUMSIFUATY Yy =mX+b

A1 m = tan(47.4121)

m =1.0877

' Y
gﬂgmmmﬁumn&’umqﬁmuﬁ;@(0,0) wldn y =mx auivaumaduasamny
y =1.0877x 24

v 1 Y
1A NN (xg, y3) Tagmsunusiaums 24 Tuaums 22 vz ldaums 25

x? —89.0888x +(1.0877x)* —((1.0877x)97.5150) + 4339.2909 = 0
2.1836x? —195.1805x + 4339.2909 = 0 25

Aimsudaumsez ldgadadiuau 2 miaunin

X, = 47.8775
X, = 41.5054



81

@ona X, unualuaums 24 9 1dgada (x,,y,) Iaum (41.5054,45.1560)

MsKIsees 1, 910

I1 = \/(Xl - X3)2 +(yl - y3)2
I, =9.4162 wu.

NNANMT 23 0 = 47.4121° 99 (X,, Y, ) Hauminy

X, =1, cosé 26

y, =l;sin@ 27

MINauMs 25 1az 26 92 1aga (x,, v, ) Iaumiy (6.3722,6.9326)

MIMAYN 6, 91N

0, =tan™ y_j
X
9 — tanfl yl B y3
' X; = X3
1 52.0886 —45.4264
6, =tan
47.8776-41.2112
6, =44.9718°

A1 m, = tan(6,)

m, = 0.9993

NAMANUFUVOIAUMTFUATIVZTAUNIT

(6.9326-y,)

=0.9993
(6.3721-x,)
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L AUMILFUATINA NI
y, = 0.9993x, +0.5644 28

Mmsngasannauidmue (x,, ys) Taemsudaums

J(6.9326 -y, )? +(6.3721— X, )* =9.4247 29
unuaauns 28 luaums 29 az'1d
1.9987x2 — 25.4726x, —7.6675=0 30

udauns 30 a2 laaumnu

Xs, =13.0385
Xs, = ~0.2042

unue xg Tuaums 28 agldan y, sy 0.2704
1999 (X5, Y5 ) Hawmny (—0.2942,0.2704)

9
[

i1 91UV Orbit Scroll azliAMMIAY (X,, Y, )

X, +X
x;% 31
+
c:)/4 Ys 10
2

INAVNIIYANHUVDI Orbit Scroll HAWNINY
X, =3.0389
y. =3.6015
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NNANITNATDITATINT THAMIAY 160 I/min LAZANUAUNINY 9 Psi 1NA1A9UD9

o aA 1w
1y NNNHHHUAUNTINY

Whp = QH,
273
Whp - 9.60x6.2052
273
= 0.2183 Kw

s Iihds iy 1,120 Kw iflesnndsz@ninmaigavesuemesinimus,
SOUNFY 1450 58UADUT DAY 85.0% udiilewinlsz@ninmuswemaiazana
iioANuE1591aAA4 (Brook Hand Book) Soiy aunsosmualiszansamueawemos
TR 85.0% Faviu 139v09dufEa (Bhp) T 1.12050.85 = 0.96 Kw

[ Y
Mnlszansamvesiludunny

7= WP 100
Bhp

y— 0218 o,
0.9600

n,= 22.7396 %

[+ Y
galszansnmvesiliniuudunestiauniiu 22.7396%
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