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Abstract

As the power output equipment of the Organic Rankine Cycle (ORC) system, single screw expander
plays a vital role. Previous research has found that it is more difficult for traditional physics tools to
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solve the problem of the changeable rule of expander efficiency and expansion ratio, so we need to
simplify the problem with mathematical tools. Regression analysis is a data analysis method based
on the quantitative relationship, which is suitable to solve this problem. Using SPSS software, se-
lect the internal volume ratio, expander rotational speed, intake pressure and volumetric effi-
ciency as the characteristic parameters, by investigating a large number of single screw expansion
experimental literature as the sample space, the multiple nonlinear regression analysis of the sin-
gle screw expander with a screw diameter of 117 mm, obtained the regression model of the ex-
pansion machine efficiency and expansion ratio with the characteristic parameters, and verified
the rationality of this model. The verification results show that the proposed model has high cal-
culation accuracy and small error, which can react to the changeable rule of efficiency and expan-
sion ratio in single screw expander.
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“ROkIE” BB COBON T RN B AR, ShFRE BRI T R R R e IR AL A FR B T R
771 . AERR E IR EE R R eI RE BB (KRR, W E AR O RN RS . R 2 RETR A
FIEA S, IR R NI E G K AR A 2 oA TS MR . R A LA S 1 130 7%
Wi %, BIRNLES 2 REENEM. R H TR 28N RGN B8R R, KRN,
B IR A BE A BER T 20 B B R I A S . S. H. Kang 5[ 1] H] R245fa T J5i 4 A ML B 18 1 3k
ITHETL, BIRNUNRIE T, IEIRPLACRE N 76%, BZAK LN 2.62, 428 KI5 FIA B B 43 5l 77°C I
44.5°CH}, RGAEHA TN 5.05%, SERRFIFH R 30°C A 4. Claudio Campana %5[2]K F R245fa 1E
NIRRT R WKL, Fl A RSN, XML ISR R R 78 REGHAT T 1P . TRENY
KBy 45%, IZAKEL )y 3.54, M R RN LRUR, HRRGMEIAPEFEN 3%, Fengfan Hu 55[3]
W50 T RUBAT IR ALLEAS R T B R Ee v G sRiid 2R IRk bl 2.3, AR HLAE AR 61.7%. &5
REW: IR R, SRR, AR R AR, Desideri 5[4 SES36 X 11 kW
() FR BB AT I R ATL AT B 9, 6 ¥ Bl B PN 2 Ui B2 43 ) 4 27.5°CF 108°C, S R I IEZIK MR 64.78%,
RGRCEN B I 2519 9.8%H1 7 kW. WANG Wei 5[50 BLBEATF A K 3 I HLEEHLIHEAT T3R50 L,
K P i B W S S I I IR ML SR I B d TS 5 RER W, WARHLA H 2h% 5 kw, HESIRE N
—45°C, BZRKRALIE RTH 1IE 2208 31 62°C , 1IF B B AT B2 I AT LA 5407 PR A Ao 1 R B L5 2« Biiao e
LE[61R A R123 Tt A HLEA S 13 RS0 1 SR FT RZ IR MUV REREAT TR ST,  SEIRAR KR
RO, SRR BT M 8.35 KW, 56%, 73%F11 83%, JigtH 129%~17% A AL 40 L Th il #E
MR E T, B RER RN 7.98%, WAKEE N 8.5, 2 EMNIFALLE G, SRAKPLIII 124 K 5h 11
M REABAR T- X RUEAENLII K, I H K Z ALK LE#B LU UG, (A3 IR IR P REI A 58 4 R
RN S, HRF 7 T O R AT, SR Em, AKILECR, KA 55, e/ ORC
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FgAT Wik, @I SCERE BRI, [B1UE 507 53 2 R T2 ML FE4E NS5 77 TAREAIEH . 1sil Yazar
SE[TIVEAS T BIRIAS R A R SRR WL o 45 e 0, ARk (1] VS A 78 (1 258 0 AR i i o T
BB LU 2R AR S A 288, 1T EL I ol Sl 2 P [ VA B A W DAAR 28 5 b o2 45 PR ZhATLZR Y . B T S0 B A1 41,
T FEA EL s T [B] VAR RS 1 g . Orkisz AT Stawarz [81F & 1 —Fh B T30 & S LAD i e ML 1 O ME 2,
ARG TR AL R SIS IS AT B AL, OB Bz A AE T i S 4 B =T 47 ORI B
BRI R B/MNCEE[9TF B g 5 AR i A 45 & 0 ik, it 2 JodRge v |5 2 i 13
HH A 2 2 R M AR L PR 10100 T S INAER L TR eI TR R sr A SR, R T AR
PRI AT IR 4 Zh A BRSO 72, G577 ShASFREE T (A A 256 2% B 248 PR SR8 B 55 Zh 28 ik
ROHAT TR RV T BN 2, B2 T RENSISSEAERE R, @l selxtth, U 7
PINEAG R . MSCERIARFSE R T LUE 1, B AL sl 7 LA B & 1RGP, HL
JELRME AR T O A AL 25 BATIR, R T [RAHT vEAE s ) TAER R, AR Sl o) g
FERZIRHLI) & S HOHAT VAL, 73 300G TE IR LA R K LU BB REAE 2 BB ) 22 e AR 2t [B] S
XGRS AT G BRIE IO UEANAS T O VR N 32 2007, AR ER 23 A AN S Ok B4 (L B0 JE R AR AR AR AR

2. BESHIENMERE
2.1, EBUFES

[ )443 #7(Regression  Analysis) & iff 7248 & 2 [W/E H % R —Fh G it 2z oA 7 vk, HIEARAH Al —
M) EZRES —NEA)ERE. B R B R AR —E ST TR N E AR X
RIS RO % 2, BRI S R . 5 L AR ENZ D, W3y —EHME Tk, #
[T R IR BUE AR, 7T 2 2 ol A AR LA 1] 5

AT, S AR R RHE S BRI B AF N SRR AT IR LR U, B AR A5
ZH PMSHEN TS H, KBS T EOFRT ER. NEBE. Bl ZBRNEE, Dtz
HEEARK R TS, W TR RGEE. MRS, TSR EERFEAHULT . Sl PR
. FRBISHW A T SOME RNABARGE T2 2%, X T EARN 117 mm § SIS EZIKHL, A5
W T NERLE . ZIRHLE . 2R 7T PR B R R R E S 4
22. BAER

ZH3)) )] TARSURBISCHR, Isil Yazar SE[7]45 H FE2R M [ VARY i 285 20 R o BB 2 Tl 028 g b 2 e A
RUEEAR, H RIBIEREL) AIC (Akaik {5 S AR HE)E A A%, &) H T Fl Y s A i . RIA SR AT 2 70
FELAE R8T, AN AR, RIS 3k D A BRI NRES L RS MR IESHe
Py e VAT P =SV E A vamey qEIE Y Eith

y =a+bx +cx, +dx, +ex, + fx2 +gx2 +hxC +ix; 1)
Arb: BE X, %, X, X, 2 AIREABERLL, B, #HSUET). AR, AR y REREZIKEAMEK
PFLANZE: ab,c,d,e, f,g,h,i 75l el AR ey N AR B0F ) 2R 5
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AT EE B /N AR BB 78 LA, 23252 R FRMEAT IR AR AL 25 e 2 it i) A 1%, PASCHR[11]
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[12] [13] /I SE B B AE e A 2= 0], R SPSS 8 A4 73 5l LA K ELANRZ K ATL P8 2805 R IR AR & 3T 2 o0 Ik
FH, 2R

Table 1. Parameter estimates with the expansion ratio as the dependent variable
= 1 UKL ARTERNSHEEE

95% . {7 [X [A]

ZH % PRAER R

MR LR
a -1 0.5 —25 0.01
b —4.872 4.05 —13.035 3.291
c —0.002 0.004 —-0.01 0.006
d 16.147 2.011 12.095 20.199
e 22.845 19.199 —15.848 61.538
f 0.664 0.518 —0.38 1.709
g 4.49E-07 0 —1.04E-06 1.94E-06
h —6.404 1.008 —8.435 —4.372
i —15.817 11.642 —39.279 7.645

ne 1 pros, UK HONBRAR & 0 280 i S R 2 LBV HAt AR RIS R EERE T 1, H9Ikt
R el ) 485 R o K R BN B AR A5
&=-1-4.872r, —0.002n +16.147 p,, +22.8457, +0.664r +4.5%107"n* —6.4p% —15.817n7 @)

X, e MEARLE, © AWNEREL, noEE, p, WEESUERT, p NERRCE.

Table 2. Parameter estimates with the expander efficiency as the dependent variable

2. MR AR ENSHERE

95% & 15 [X [A]

ZH fiti%E PRUEEE IR
MR LR

a 0.12 0.025 0.012 0.225
b —0.595 0.179 —0.956 —0.235
c 0 0 0 0

d 0.576 0.089 0.397 0.755
e 2.681 0.848 0.972 4.391
f 0.075 0.023 0.029 0.121
g 1.99E-08 0 —8.57E-08 4.59E-08
h —0.264 0.045 —0.354 -0.174
i —1.648 0.514 —2.685 —-0.612
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e 2 Fras, DABRKAL PR3 S BRI AR 5 0 2 B0 AR B 2 LU EvH AR B G R T 1,
B AT [ 25 SR o K R AR [T VAT e 45 41 -
n, =0.12-0.595r, +0.576 p,, +2.687, +0.075r; +2+10°n” —0.264 p, —1.6481; ®3)
Kb, g, WKL, o AAARLL, noREE, p, WIESIES, p WERBRGE.
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Figure 1. Comparing the regression data with the experimental data at
different speeds
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4.2. FNME ST

KR R R IR 2, BLLAFES BN ARG . KL 3ESUE 77 AR SRR R s
R, I E SHOEIAT 7 B I LE R Z KL A R0 i) A2 e A
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2 FR.e

M 2 WTLLE S, BEE SR SRR, K EE S B RS 8N . AR EE BN ML e
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Pk RIS . HHERUE J1 N 1.25 MPa i IR AL Bk B K AH 6.7

DOI: 10.12677/app.2022.1210065 556 I EEY/BEH


https://doi.org/10.12677/app.2022.1210065

KL A

Kk

fig

—A—A-a_ - - 0. 60
A - P el te.
A a
A / N
/ /l A 0
L 0. 58
/A /I \A D
S L
. S
rava - kL L0560
/ ' A pikbsack |70 5
Jd =
=
N

.
\
W

0.4

T T T T T 0. 50
0.6 0.8 1.0 1.2 1.4

LS (MPa)

Figure 2. The change law of the efficiency and expansion ratio under different in-

take pressure
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Figure 3. The change law of the efficiency and expansion ratio under different vo-
lume efficiency
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Figure 4. The change law of the efficiency and expansion ratio under different
speeds
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