2.5 Pacuer NHEBMAaTHY€CKOI'0 BHICEBAKOLIEI0 annapara

HEJIb PABOTBI. O3HaKOMUTBCS C MCTO,HHKOﬁ pacdcTa ITHCB-
MATHYCCKOT'O BBICCBAIOIICTO aIlllapara.

OBOPYJOBAHME. KaHHeHﬂpCKI/Ie IMPUHAIJIC)KHOCTH, CHCTHAA
MalllHa.

COJEPKAHUE PABOTDI. I/ISqu/ITB O6H_II/IG TCOPCTUYICCKHC I10-
JIOKeHMs. PaccuuTaTth OCHOBHBIC IMapaMCTpPbl TIHCBMATHUYICCKOI'O
BbBICCBAIOLICT'O allllapara.

OBINME TEOPETUYECKHME ITOJIOKEHUA
I[OCTOI/IHCTBO allliapaTa THCBMATUYCCKOI'O THUIIA — IIPOCTO-

Ta KOHCTPYKUUH, O0JIbIIasi YHUBEPCAITBHOCTD U MIPAKTUYECKOE
OTCYTCTBHUE IPOOJICHUS CEMSIH, XOPOIIIEE KAYECTBO pacIpeese-
HUS CEMSIH IPHU MOBBIIMIEHHBIX CKOPOCTSX, HCKIFOUEHUE HEOOXO-
JUMOCTH B TIIATEIIbHOM KAIMOPOBAHUU CEMSIH Ha (DpaKIUH.

[TpuHIMT pabOTHI TAKUX aNapaToOB 3aKJIOYAETCS B Clie-
ayromeM. [Tox nelictBueM BakyyMa ceMEHa MPUTATHBAIOTCS K
OTBEPCTHUAM JAUCKA, HAXOIAIIETOCS B 30HE Pa3psKEHUs, U YHO-
csiTCs U3 3a00pHOM KaMephl kK MecTy cOpoca. Bo Bpemsi nepexona
U3 30HBI PA3pSIKEHUS B 30HY aTMOC(EPHOTO JTaBJICHUS CEMSI OT-
AeNseTcsl OT AUCKA U MaJaeT Ha IHO 00po31bl. B BepxHeil yactu
3a00pHOM KamMephl YCTAHOBJIEHA BUJIKA, COEUHEHHAS C pblUa-
rom. [lepemenienrem nocieaHero no mudeposIaTy peryaupyroT
MOJIO’KEHUE BUJIKU B 3aBUCUMOCTH OT BUJIa U pa3Mepa CeMsiH
TaK, 4YTOObI HA OTBEPCTHUH BBICEBHOIO IMCKA OCTABAJIOCh TOJIBKO
ITHO CEMs.

Kak ycTraHOBII€HO, 3aXBaT U BRIHOC CEMSIH MPOU3BOUTCS
Y3 BEPXHETO CJ10s1, TOJIUHON PaBHOM IBYM pa3MepaM CEMsH.
[TosTOMy OKpy>Karoiasi CKOpOCTh AUCKA HE AOJIKHA MPEBHIIIAThH
0,35 M/c, T.K. @ MPOTUBHOM CJIydae HaOII0Aat0TCS MPOITYCKHU.

JIist yaep:kaHusi CEMEHU Ha OTBEPCTUM JUCKa TpedyeTcs
ONPEAECTUTh CTATUYECKOE JABJICHUE, KOTOPOE U MPEIONPEAEIISET
CKOpPOCTb BO3/1yXa B OTBEPCTUU JIUCKA, & TAKIKE €T0 PACXO/I.



KoHCTpYKTHBHBIE U PEKUMHBIEC TTAPAMETPHI BHICEBAOIIETO
arapara, OnpeIelSIIoIIMe JUaMETP OTBEPCTUS BBICEBHOTO JIUC-
Ka BBIOMpAETCs] TaKUM, YTOObI UCKIIFOUUTH MPOUCXOXKICHHUE Ye-
pe3 €ro OTBEPCTUE CEMSH IPHU NMPUCACBIBAHUHU, T.€. JIOJKHO CO-
OJIFOaThCS YCIIOBHE

do < dp, (1)

rae g — ImaMeTp OTBEPCTHUS IHUCKA, M;
dr — cpenHereoMeTpUYCCKHI pa3Mep 3epHa, M.

d,, = Yabe, 2)

r7e @, b, C — COOTBETCTBEHHO JITMHA, TOJIIIMHA U IITUPHHA 3epHAa,
M.
- 3a/1aBIINCh KOJIMYECTBOM OTBEPCTUHM HA JUCKE, PACCTOSI-
HHAEM MEXIYy HUMHU U PACCTOSIHUEM OT IIEHTPA OTBEPCTHUSA JO Te-
pedepun nucka onpeaensieM AMaMeTp BHICEBHOTO JIUCKA

ny(dy + 2a)
D= 00 T 4 48 ’ (3)

T

rae D — nnameTp aucka, m;

dy — nmameTp oTBEpCTHS IHCKA, M;

Np — YMCJIO OTBEPCTHUM HA JUCKE;

a — JJINHA 3€pHa, M.

®opwmyina (2) BeIBEJIEHA U3 YCIOBUM, UTO PACCTOSIHUE ME-

Ky sT9eKaMu 1 OT LIEHTpa sYeeK 10 nepudepun IucKa paBHO
JIBYM JUIMHAM CEMSH a.

- Hacrora BpauieHus qucka

30v,
nq = nog ! (4)



I7ie 0. — CKOPOCTh CCSUIKH, M\C; MpUHHMaeM 4 — 8 KM\d;
| — ppair Mexxy cemenamu, M; npuauMaeM 0,1 — 0,3 m.

- CKOpOCTh BpaIllCHUS JUCKA

n/inqg
Vo= "0 (5)

[Ipu pacdyeTax HEOOXOAUMO BBITIOJHUTH ITPOBEPKY YCIO-
BUS: OKpPY)KHAsi CKOPOCTh JIUCKa JIOJDKHA OBITh MeHbIe 0,35 M\c

Vg < 0,35 m/c, (6)
- YacToTa BpalliCHUS KOJICCa CCAJIKH

30v,
= Tk (7)
rie Ny — 4acTtoTa BpallleHMs Kojleca CesIKU, 1/c;
Dy — nuameTp kozeca cessiku, M. (00b1aH0 Dy = 0,5 M).
Torma nepeaTouyHOE OTHOILLICHUE ONPEICTUTCS

N
= ®

Jl

- Crarudeckoe aaBiieHUE (pa3psHKEHUE)

N3 ycnoBust paBHOBECHS CUJI, JEUCTBYIOIIUX HA CEMS, Ha-
XOJSIIEECS Ha OTBEPCTUM U MpeHeOperask BEIUUYUHOMN LIEHTPO-
OCKHOM CHJIBI B BUIY MaJIOM €€ BEJIMYMHBI (JIMCK BpaIlaeTcs
MEJIJICHHO) OMPEJACIUM CTaTHYECKOE JaBJICHUE, HEOOXO0IUMOE
U1 Y AEPAKAHUSI CEMECHU

4mg



rie AP —nepenan naBinenus, I1a;
M — macca 3epHa, Kr;
1 — kodpdunmeHt pacxona so3ayxa, i = 0,7 —0,8;
f — ko3 duHeHT TpeHHs 3epHa O MIOBEPXHOCTH JIMCKA.

B npaktuxe AP noabupatot Tak, 4ToObI MpHcAChIBAIOIIAs
cusia OblIa B IECSTKU pa3 OOJIbIIIE CHIIbI TSXKECTH CEMSIH.
- CKOpOCTh BO3/yXa B OTBEPCTUH JIUCKA

2AP

V= ry (10)

rae V, — CKOpoCTh BO3ayXa, M/C;
p — IVIOTHOCTb BO31yXa, p = 1,2 Kr/M”.

- Pacxon Bo3myxa yepe3 OJIMH anmapar CEsIKH

Q1 = foVaNo, (11)

rne Qi — pacxox Bo3myxa, M/c; )
fo — TuTormane oTBEepCcTHS AHCKa, M”.

- MOIIHOCTH Ha NMPUBOJI BEHTWISATOPA

APQn,
- —=, 12
- (12)

rae N — momiHOCTB, BT;
n — K.IL.J. BeHTuisATopa, # = 0,5 — 0,6;

N, — YKUCJIO amlIaparos.



Taomuia 1 Pusznko-MmexaHnyecKue CBOMCTBA CEMIH

Pasmepsl, MM o .
No Cemena s 18218 o
n. S lE E|GE|EEl
o = H o 9 =280y
1 = & |2 188/ 8 g5
X |Hat |2 ¥
1 CaxapHas cBeKJa 50 [ 45 | 20 | 15,8 0,49
2 Kykypy3a 14 | 5,5 | 3,2 | 360 0,36
3 Cos 8 6,5 | 6,3 | 16,0 0,32
4 [ToncomHeynuk 12,02 16,25 |4,07 | 74,5 0,35
5 Knemesuna 11,48 | 7,69 | 5,2 | 300 0,45

COJAEPKAHUE OTYETA

OTtuet opopmisieTcsi B COOTBETCTBUU C U3JIOKEHHBIM I10-
PSAJIKOM BBITIOJIHEHUS paOOTHI.

1 )Pe3ynbTaThl pacy€ToOB CBOJAATCS B TAOJIMIBI 2 U 3.

Tabnuua 2 PacueTHble mapaMeTpbl BHICEBAIOIIIETO anapara

KyJbTypa

[TapameTpsl nucKa
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Tabnuua 3 PacueTHble mapaMeTpbl MTHEBMACUCTEMBbI

Crartucruue-
CKO€ JIaBJIE-
nue, AP

CxopocTh
BO3/yXa B OT-
BEPCTUM JHUC-

ka, V,

Pacxo BO3-
qyXa yepes
amnmapat, Q

MorHocTh Ha
IPUBO/I BEH-
Tunaropa, N

BoeiuepuuBaetcst pparMeHT AUCKa (PUCYHOK 1).

PucyHok 1 ®parmenT nucka




ITPUMEP PACYHETA

1. OnpemenuM cpeJHEr€OMETPUYECKHN Pa3Mep 3€pHa
d. = Yabc

Jl1st ceMsiH cou (B35ITO U3 TaOIMIBI 1):
Jlnuna — a = 8 MM; mMpuHa 6 = 6,5 MM; TOJIIIKHA ¢ = 6,3 MM

d. = ¥8-65-6,3=68um

2. IlpunumaeM u3 ycnoBus (1), nmaMmeTp OTBEpCTUSI IUCKA
do = 5mMMm = 0,005 M

3. OnpenensieM guamMeTp IUCKa

ng(dy + 2d)
_|_

T

4a

KonnuectBoM oTBepcTHii 3amaercs Ny = 20 mt

20(0,005+2-0,008)
= 214 +4 - 0,008 = 0,166 m

4. OnpenensieM 4acTOTy BpallleHUs JUCKA.

30V,
Na= ngye

[TpuarMaem ckopocts cestiiku V. =7,2 km\a = 2Mm\c.
WuTepan mexay cemenamu | =20 cm = 0,2 m.



30-2 .
Ng = 20-0,2 =15 muH

5. HaXOI[I/IM CKOPOCTDb BpallICHUA JHUCKA

TCDnd
Vg = 60 °

314-0166-15
Va= 60

= (0,26 M\c

Ycnosue (6) Vy< 0,35 m\c codmomaercs.

6. OnpeaennM 4acTOTy BpAIICHUS KOJIECa CESIIKH.

30V,
M= Dk

Juametp koneca cesyiku, npuauMaem 0,5M

30-0,26 B
nk - 3,140,5 — 4,968 - 5 MHUH

7. Onpeaenum nepeaTroyHoe OTHOIICHHUE
= n,

15

5 = 3



8. Onpenenrum cTaTUYECKOE JIaBieHUE (pa3psHKeHuUeE), He-
00X0IMMOe IS yACPKaHUS CEMEHHU Ha JIUCKE

4mg

AP = u - edaf

3aaeMCsl 3HAUECHUSIMU.

Macca cemenn, m = 0,00016 xt (Tabnumna 1). Koadgduiu-
eHT pacxona Bo3ayxa u = 0,8 (9). KoadpduiueHnt Tpenus 3epHa o
OBEpPXHOCTH Jucka (Ttadmuna 1) f = 0,32.

4.0,00016-9,8
0,8-314-0,005" -0,32
9. OnpenenuM CKOPOCTh BO3/TyXa B OTBEPCTHUSIX AUCKA.

AP = =312 1la

2AP

Vn:\ 0

[TnotHOCTB Bo3ayxa p = 1,2 kr\m®

2-312
Vo= 15 = 228wk

10. Pacxom Bo3nyxa yepe3 OJIMH anmapar CEsIKH

Q1 = foVy - g,
rae fo— mromans oTBepeTHs, M.

314-0,0005
fo — 4

= 0,00002 m



Q; =0,00002 - 22,8 - 20 = 0,009 m°/c

11. MomHOCTS Ha TPUBOJ BEHTWISATOPA

APQqn,
N = N

KonunuectBo annaparoB Ha cesiike CYIIH — 8; n, = 8.

Koaddunment noneznoro aeiicteus BeHtmwisTopa 7 = 0,6

312-0,009-8

N = = 37,44Br




