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Similarity Design of Collecting Eggshells and Eggshell Membranes
Device and Development of Design Program
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(1. College of Engineering, Northeast Agricultural University, Harbin 150030, China
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Abstract; The device collecting eggshells and eggshell membranes is used to collect separated eggshells
and eggshell membranes from their mixture. At present, the device collecting eggshells and eggshell
membranes has been studied and designed in the laboratory. A perfect collecting effect was achieved,
and eggshells and eggshell membranes were collected separately after separation. Aiming to have the
research results universally and save the design time while being applied in factory, based on the
similarity theory and the researched device collecting eggshells and eggshell membranes in the laboratory
as the model, a similarity design method of the device collecting eggshells and eggshell membranes was
proposed. The collecting fluent processes were simulated respectively in the device designed by the
similarity design method when the solid load was 6 kg/s, 12 kg/s, 18 kg/s and 24 kg/s. And
furthermore, a device of which scalar was 1. 2 compared with the model of the device collecting eggshells
and eggshell membranes was designed. Both simulations and experiment verified correctness and
feasibility of the design method of the device collecting eggshells and eggshell membranes. A software was
programmed by application development of CATIA and AutoCAD based on Visual Basic 6. 0, which gave
direct access to 3D models, 2D drawings and working parameters of the device collecting eggshells and
eggshell membranes. The efficiency of design was improved, and the cost was reduced. And then the
rapid design of the device collecting eggshells and eggshell membranes was realized.
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Tab.1 Parameters of developed cyclone separator
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Tab.2 Physical parameters of solid phase particles
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Fig. 12 Human-computer interaction interface
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Private Sub CommandButton2_ Click()

Dim CATIA As Object

On Error Resume Next

Set CATIA = GetObject(, "CATIA. Application”)
If Err.Number <> 0 Then

Set CATIA = CreateObject ("CATIA. Application”)
CATIA.Visible = True

End If

On Error GoTo O

End Sub

(a) CATIAFR M LA

Private Sub CommandButton3| Click()

On Error Resume Next

Set myAcadApp = GetObject(, "Autocad.Application”) 'HEAutoCADEEEEFTFT
If Err <> 0 Then i85+

Err.Clear

Set myAcadApp = CreateObject("Autocad.Application™) FJFCAD

If Err Then

MsgBox Err.Number & ":" & Err.Description "FTFF5EMH

Exit Sub
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13 JH s

Fig. 13 Startup code
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Private Sub CommandButton!_Click ()

If Trim(TextBox2.Text) = “* Or Trim(TextBoxl4.Text) = “" Then

MsgBox "FHA S

Else

(/3
TextBox3. Text = Val(TextBoxl.Text) * 5 * 0.00217 / Val(TextBox14. Text)

TextBoxl. Text = (Val(TextBox2.Text) / 1.5) ~

TextBox5. Text = Val(TextBoxl.Text) * 0.08
TextBox6. Text = Val(TextBoxl.Text) * 0.19
TextBox7. Text = Val(TextBoxl.Text) * 0.1
TextBox8. Text = Val(TextBoxl.Text) * 0.05
TextBox9. Text = Val(TextBoxl.Text) * 0.05
TextBox10. Text = Val(TextBox1. Text) * 0.4
TextBox11.Text = Val (TextBoxl.Text) * 0.35
TextBox12. Text = Val (TextBox1.Text) * 0.11
TextBox13. Text = Val (TextBoxl.Text) * 0.09
TextBox16. Text = 3.1

End If

End Sub
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Fig. 14  Parameters relations

il 1ok g FE 45 4 98 3 CATIA K AutoCAD ) 2 i
PRAE  F T X0 1 AR AR

Hay AR G B MURE S - DRI RTS8, 24 b
R T R R BRI R A R R PR
A e A TS, T e £ Sk 180°, (LA & vh LA
Be bih e A i g s o B o, 23 N H RS AL R A Y
fo OWE L0 B3R kA AR, #1745
Befro

9 5N 29 5% A IR S TE W I e XL 23
5 i 45 F 2 B IR B B — 1l SHE R 2 7 AR R A
HERL. 7 A H 2o 4 B2 U AN IE W, 24 RF S 40
R IR B I A A I S, A2 BB R B AN ] 15a i
71 3 2G5 K 2 B0 A H A i SR A R AR AR
e 15b iR o

B o e e m
5 €00050e NOREDIA%Oe

P 5 wumx ./

E = A
D p—

BB e 3

2204, a0 2 6p BASE NISLS;R00EE B B4l e S 113 T A—
(a) IEBARLTY
;;:::m o rENT WuEK /- B €90eE0s AAREIATAN
" Y
o 4 e a
H
1
D200, 80 9 6P BAGE XTINL;EP00E B EES S S(iEANEO g
(b) HEIRHEA
B 15 [ 3l A B

Fig. 15 Automatically generated models

20 ) 2 TR AR B 4R A L A PRI ME 2 ] SR
il HE L2 Koy = . LR B, A 3 AR R
YRR, 16 B .

......

K16 [ 3l AR s A%

Fig. 16  Automatically generated drawing

(1) 38 3 AR DL B 8 2 57 1 X8 3 e B 3 1k 4 7 1Y
SEAS AR AL HE I 5 2 B AL 2 B, 15 2 0 C1 3 B KUK



£ 10 3] BRGSO ST R R T A 389

RiAR A RO B 7 22 45 SRR R AR B SE 1 or 12 ) AR ARAY D RE, SC L TR HE 5 M 0 0B e A R
BB, LB S R B R . Et

i I HE A S B R, S5 1R E e I ) ik 2 (3) i o 7 SC A AR ABL s 3 7 vk B e A Y
BB 7 I B IE S PR S AT AT BRI T T 1 AN ) 75 SR bR B8 3 4 8 5 IR o) 1

(2) FI A Visual Basic 6.0 X%t CATIA AutoCAD ¥ JF 8 T/ES 8k T3 EMN T LR H.
PEAT OOV RS T AIBOH R, R TR A [k e AT O e X o3 ek G Al 7 AR R A R BIF 5T B
SR RGE R SRR A E R RS 2%

2 £ x W

(1] BIE ., 254 .5 e, 5. SESBEIENKX MR EM R[] LI, 2019,50(8) :339 -350.

CHI Yuan, LI Mengfu, YANG Yuebin, et al. Cyclone device collecting eggshell membranes and eggshells separately from
eggshells mixture[ J]. Transactions of the Chinese Society for Agricultural Machinery,2019,50(8) :339 —350. (iin Chinese)

(2] BUE, L0, 250, 5. XE BB & N RUEFET]. RALAUMEER, 2017,48(9) :359 - 368.

CHI Yuan, WANG Yong, LI Mengfu, et al. Influence factors of separating egg membrane from eggshell by mechanical stirring
[J]. Transactions of the Chinese Society for Agricultural Machinery, 2017,48(9) :359 - 368. (in Chinese)

(3] BiE, hx4, P, 45 AH RIS 7E oh bl sh g BT ST [T ] &23h 0 TR, 2022,43 (3T 1) 199 - 102.

YANG Heng, SHEN Shuangquan, GUO Cong, et al. Application research of similarity theory in impact test[ J]. Nuclear Power
Engineering, 2022 ,43 (Supp. 1) :99 —=102. (in Chinese)

(4] SBEZ WAL AV, BT UG IC AR SR AR RIPERT ST ] PEHE DAL K= 2448, 2021,39(5) 11150 — 1157.
GONG Junjun, FU Wei, ZUO Yuanhao, et al. Research on the similarity of vibration characteristics of naval gun bracket based
on similarity theory[ J]. Journal of Northwestern Polytechnical University, 2021,39(5) ;1150 — 1157. (in Chinese)

(5] skt XUakig, 222445, JET A )38 00 BB HUR 6l R A8 TR T 5T (1], MM AR =4, 2022,58(7) :
309 -316.

ZHANG Jiantao, LIU Zhifeng, LI Yansheng, et al. Research on displacement deformation of the heavy-duty CNC machine tool —
foundation system based on similarity theory[ J]. Journal of Mechanical Engineering, 2022,58(7) :309 —316. (in Chinese)

[6] JIANG Wang, XU Xiangyu, WEN Zhihui, et al. Applying the similarity theory to model dust dispersion during coal-mine
tunneling[ J]. Process Safety and Environmental Protection, 2021,148.415 —427

(7] KR EMR SRR MBS, PEGEES, P EER LR, % S =02 FEKE #2308 (B
[M]. deat: s itk 2020.

(8] BUMEAR RAEHE, WRA L, 55, BEXUSr BE48 N U T B AR VAL 20 (D W3 2451 ]. AT 24T, 2010,61(9) :2265 -2273.
WEI Yaodong, SONG Jianfei, CHEN Jianyi, et al. Similarity analysis on modeling of gas phase flow field in cyclone separator
( 1) Flow parameters[ J]. Acta Chemologica Sinica, 2010,61(9) :2265 —2273. (in Chinese)

(9] RAEAE, ottm, MRl 5. BRI B 4% A AR L 3 B9 AR LB AL 20 i (TD RS S48 T]. fb T2 4R, 2010,61(9) :2274 ~
2279.

SONG Jianfei, YANG Guangfu, CHEN Jianyi, et al. Similarity analysis of modeling of gas phase flow field in cyclone separator
( I ) Size parameters[ J]. Acta Chemologica Sinica, 2010,61(9) :2274 —2279. (in Chinese)

[10] w8t BEM o B A AR S A UL e A [ D] b st i B Aok &, 2016.

GAO Rui. Numerical study on the flow fields in cyclone separators based on the similarity analytical method[ D ]. Beijing:
China University of Petroleum, 2016. (in Chinese)
[11] ONTKO J S. Similitude in cyclone separators[ J]. Powder Technology, 2016,289.:159 - 162.
[12]  ERF. IR i i B E R 5 BIepF s [ D], AR . AL HOR K2, 2021,
WANG Qi. Thermally driven turbulence: direct numerical simulations and theoretical modelling[ D ]. Hefei: University of
Science and Technology of China, 2021. (in Chinese)

[13] AN, MFHH B, %, T CFD 1A R M7 B R B R ORI [T ] AR AL - 4l , 2023,54(1) 2351 -
356,439.
WANG Chuanqing, NI Xiunan, WEI Min, et al. Cooling effect of plastic greenhouse with different ventilation modes based on
CFD[J]. Transactions of the Chinese Society for Agricultural Machinery, 2023,54(1) :351 -356,439. (iin Chinese)

[14] FERS A C AR L E. FEX S g 455080 Bt A TR N 0 [ M. 2 488, 0 AL, 39 bt 42 Tolk i it ,2004.

[15] )70 AARIELE SHRANLEG [ M. B Bl e L, 1990.

[16]  Fhsimil, B, 2. ST ANRIEE IS 0 KL PR B BE & PO Oy vk [J]. P E % 2Pk, 2021,31(3) 13 - 18.

SUN Ruishan, CHEN Xiong, LI Chongfeng. Prediction method of actual operating landing distance based on similarity theory
[J]. China Safety Science Journal, 2021,31(3) :13 —-18. (in Chinese)

(17] @A, mHe . AR e e K B s P R [T ], Al R 224 ( A AR BEA R L 1990,14(2) 233 -39.

JIN Youhai, SHI Mingxian. The application of similitude theory and modelling theory for cyclone separator[ J]. Journal of the
University of Petroleum ( Natural Science Edition) , 1990,14(2) :33 —39. (in Chinese)
(#5415 Tn)



