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TOIMIINUPHUK Nel
Mag3y: HACOC KYPMJIMACUHUHT TYJIA V3ATHIII

BAJTAHJIMT MTHU AHUKIJIAIII BA YHUHI" UIII TAPTUBMHUA
KYJI®AK EPJAMUJIA BOILIKAPUIII

1.1. (HamyHnaBuii Macaa). ['eogesuk cypum Oananamuru hg=3,9 u O6yaran

nacoc kypuimacn Q=7,9 u’/c cysum Gemarmcu VII.C.C=475m mactku cyB
carxugan oenrucu VFO.C.C=50 m roxopu cyB carxura nuametpiapu 0;=0,9
d>=1,0m, ds=1,2 m, ds=- m, /]=1,3 m, y3yunuknapu Li=4 m, L,=3,0 m, L3=6,9 u,

L,=2,4 m, 6¥nran TpyOONIpOBOATIap OpKain YrKapud oepmoraa (1,a-pacm)

[TacTku Ba roKOpH Oeb(Iapaarn OKUMHUHT KOHJIM KECUM to3anapu @, .~20,5

M Wp..=3,70 M° Tewr.
Tama0 >tunany :

1. HacocHuHr Tyna y3atum OajaHUIMTMHUA aHUKJIAL.

2. Ya4oB acGOGIApHHMHT KypCATHIIM OMIAH HACOCHMHT TYNia Y3aTHII
OaJTaHJIUTUHUA TEKITUPUIIL.

3. Hacoc kypunmacu cytkacura 21 coarman iunmura 100 xyH wmmaranma
capQuaiiiuran 3JeKTp YHEPTUACUHUHT 0aXOCUHM aHUWKJIAII (HACOCHUHT (hormanu
uti kodddurmentu 77,—88 %, aBuratenHuHr Gorganu Ui KodGOUIMEHTH 77),—95

%);

4. Bocumiu TpyOomnpoBOIaru cypma Kyidak KUCMaH TYCUJITaH1a HACOCHUHT
KyBBatu a=23 %, 6ocumu 6=31 % oprca Ba ®.N.K. c=15% xamaiica, yHUHT

KapIIWINK KO3QQUIUEHTHHH &, BA OUMKIINK J1apaKacCMHU aHWKJIALl;

5. bocumnu Tpybomposaaaru cypma Kyiadak KucmaH tycuiraiaa Ne2 Yiuos

acOOOWMHUHT KYpCATHIITMHKA aHUKTAII [6].
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1-pacM. Hacoc KypuaIMacHHUHT TypJid XOJAaTAard YPHATUIIUII TaCBUPIIAPH:
a-HACOCHMHT VKM IMACTKHU CYB CaTXUJaH OalaH//1a Ba FOKOPH CYB CaTXUIAaH
nactaa; 0-Hacoc VKU MAcTKU Ba IOKOPH CYB caTXJIapuiaH OanaH/a; B-HACOC

[V

VKM AaCTKU Ba IOKOPU CYB CaTXJIApUIaH MacTAa.



Euwin ;

1. HacocHunr tyaa 6ocumunm (1) popmyiia Ouian aHMKIamI

2
H = H2 + Zhw + Vlo.cz_ Vn.c ’ (1)
g

oy epna, H.=VIO.C.C.-VII.C.C.=50-47,5=2,5 m

Maxammuii Ba y3yHIMK OyinMya THApPABIMK KaplIWiIMKiIapra OocuMm

I/ICpO(i)HapI/IHI/I TOIIHNII YIYH Xap XHWJI KCCHUM ro3ajlapaari OKUMHHUHIT TC3JIMKIIApUHHU

aHUKJIaMM3:
V 2 2
vV, = Q79 0,39 m/c; Vie (0397 0,0077m
‘" w, 205 29 19,62
V 2 2
v, = 79 139 w/e; Voo 139" _ 4 008
' ®,. 97 2g 19,62
) V? 2
v=2R 4TS 59 My 2
d? 31413 29 19,62
. V7?2 12,47
V1=4Q2= 47’92=12,4M/C,' e I
m?  314-09 29 19,62
: vV, 107
v, =294 10 ey Lo =5l
? 3141 29 19,62
: V}? 6,98
v, =29 - 4T3 698 i
a2 314-1,2 29 19,62

Cypum TpybonpoBoauaary 00CUMHUHT HcpodaprHu aHuKIaiimus3 [8]:

2

o \Y
1) xac-uyn yuuioBuu nawxkapa yuyn:  h,, =¢&,.. 2 =0,245*0,0077 = 0,002
g

TyprOypuak kecum 1o3anu Yy3akiaapu Kanuniura o6=0,6-/ cm, yJmapHUHT

opanuru  b=5 cm, xKuanmuk Oypuarm =60° OynAraH Xuc-yynm YIIJIOBYU



NMamKapaHUHT Kapmuiuk kKodhdumuentu &, Kyhdumaru ¢dopmyna OujiaH

tonunaau (1-umosa):
S 4/3 1 4/3
San = 'B(Ej sina = 2,42(gj sin 60° = 0,245

Hemax, h,,=0,2450,013=0,0032 u

DecaaTMa: y3akiap opanuru b Mapkaszman kouma Hacociap yuyH b=(1/30)/],
Vkuii Hacocnap yuyH b=(1/20)/] xkabyn KunuHaau (/[-HACOCHUHT WUIIYM FUIIUparu

JTUAMETPH ).

by epna f-y3akHuHr makiura OofiMK Kodpduuuent Oymub (1-umosa),
KUppai y3aK yuyH f=2,42, cwumukianrad y3ak y4yH [—=1,57, 1oMaJlOK KECUM

1031 ¥3aK yuyH =1,79 ra TeHr KalOyJ KWIMHAJIH.

2) Kuprofu yTKUp KyBypra OKUMHUHT KUpUIIH YuyH (1-uoBa):

2
Np= Kup[zV—g] =0,55,9=2,95 u Oy epna: &,,=0,5 (1-unosa)

3) Kouysop yayH honeéron (‘é—sgj =0,32*6,96=2,23 11;

a° —d 13-12 ) . —
YYHKH tg? = ﬂ2L4 E "4 =0,02: =2 40’6ynraupa, &,,,=0,04

(1-unoBaman) KaOys1 KUJIMHAIH.
2

V.
4) Oypuuni yuayH h,, =&, é =0,088-0,36 = 0,031x;

yynku R=2d; Ba §°=60 °6ynranzga ¢,,,=0,088 kaOyn kununaau (1-uaosa)

5) y3ynnuk |3 yayH: h —/15-\/—42—0089-2'036—001M
y3y 3 yIyH. I d, 29 23 ,

Oy epna, A-wmkananum kod(dunuentu, PeitHombac conm R, ra OOFIHK.
6



PeitHonbc conn R, kuHeMaTuk ENUIIKOKIWK Kodpduumentu v=0,0115 emélc

(t=15<C), 6ynranna,

Re=Ya Ui 698120 ,o00/08. 2320 Re.
y 0,0115 !

Jlemak, OKUMHHMHT TypOyJIEHT XapakaT/ii TapTUOU YUyH

: 1 1
h= (1,8lgRe - 1,527 B ([1,81g7283478 —1,52)1%2 9
6) Kondysop 2 yuyn

2

hK()H2 = §KOH2 \2/_3g = 0104 215 = O,l]‘/l ' quKI/I

Cypur tpybonpoBoauaaru 60cuM ucpodaapu HUFUHIUCH .
2Nws=han N HNio, NGy i =
=0,0032+2,95+2,23+0,03+0,01=5,3m

Bocumiu Tpy6omnpoBoaaru 60cuM ucpodiapuHu aHUKJIAUMU3:

1) cypma Kyndak yuyH:

2

V
hm = g:m -1 -0,07-78=0,55m
" 2g

Oy epna &,,,=0,07 - KyndakHu Ty1a OUMK X0JIaTH yayH onuHaau (1-unosa).

2) Ukkura Oypumuii yays (a=60 9).
2

V
hﬁypZ = hﬁyp?: = é:ﬁyp g = 010435 7,8 = 0,34M

Oy epaa & 4,-0,0435 xuitmat 1-unoBanan o=30 °Ba R=2d; kuitmaTnap yayH

KaOyJ1 KWIMHTaH



L, V> 4
3)y3yHiuK Ly yayH hy, =4 2.1 =19.—.78=659 m
) Y3y T 09
By epra
a | 1 1
1= 1,9

“(elgRe—1,52¢ ([1,81g7283478 —1,52)]12

v, -d : o
Uynkn Re=-2—2= 6(??)1112; =7283478>2320=Re,, Oynrannurun cababnn
v :

OKMMHUHT XapakaTu TypOyJeHT TapTuoaa Oyiaau

4) muddysop yayH: m;

¢° d,-d, 1-09
YYHKU tg?= oL = 5.3
2

=0,02 Ba #=2,40"; 6ynranga 1-unoBamaru

& 0up=0,04 Kabyn KUIuHAIU.

5) TpyOOnpOBOAHUHT YUKUIII KUCMH YUYH:

_ (Vz B Vm.c)2 _ (3564_1’8)2
2g 19,62

h

YUK

=0,173m

Bocumnu TpybonpoBoaru 6ocum ucpodiaapu HUFUHIUCH:
2hw=hyy, + 2 hgy + iy + hyupthy,,=
=0,074 + 20,048 +0,44 + 0,121 + 0,173=0,904 m.
Hacoc kypunmacuaaru ymymuii 0ocum ucpodiapy WHFUHIACH:
2hy=2hys + 2h=0,221+0,904=1,125 m
JleMak, HacOC KypUJIMACHHUHT TYi1a 60CUMHU

2 2
<H:fﬁ+§7M+E%TZ%:31+U25+QU7—QM3:3L%ML
g



2. HacocHuHr Ty1a 6ocumunu (2) ¢popmyia OWIaH TEKIIMPHUII

V2 -_V?

H=h_+h, +Z+ : (2)
29

Man

1). N1-y140B acOOOMHHUHI KYPCATUIIMHA aHUKJIaiMU3. ByHHHT ydyH macTKu
cyB carxunaru |- Ba macoc yxumaru Il-1I kecumnap yuyn 0-O Texumcnmkka

Huc6aran /J[. bepHyuu TeHrIaMacHHH Ty3aMu3:

2 2
i+\£=&+V—3+d—3+hS+ZhWS (3)
y 2n y 29 4

P-P P ) V
“ = - =h,, 1e6 benrunad, BaKyyMMETPHH KyPCATUIIMHHE aHUKIaHMHU3
Y Y
d. Vi-V?
h@aK:hs+zhws+—3+u (4)
4 2g

Neu=4+0,221 + 0,525 + 0,411 - 0,013=5,18 m.

2). N2 ym40B acOOOMHHMHT KYPCATHINNHU aHUKTaiMU3. ByHUHr ydyH Hacoc
Vkunan ytyBunm |l-1I Ba roxopu cyB carxumaru |ll-l11l kecummap yuyn O-O

TEHIJIAIITUPUIN TeKucaurura Hucoaran [[.bepHyim TeHriiamacu Ty3aMus:

2 2
&+\i+ﬂ+0,3=i+h+hx+2hwx (5)
y 29 2 y 29
P-P P o
OyHllaH < = =}  ned Oenrunad MaHOMETp KYpcaTUIITU
Y Y

KyWuJarnya aHuKJIaHaIu:

2 \y2
h,wan = hx +zhwx _%_0,3+\M

. ©)

2 2
h =27+0,904—0,85-03+ % —25.85M

MaH
2

Oy epna hy -reoxe3uk xaiman OanaHIATA

9



h,=VIO.C.C - (VIL.C.C + hg)=53-(22+4)=27 m
Bocumnap ynuain HyKTanapu opacujaru OaiaHajivK

Z = %+ 0,3—- % =0,85+0,3-0,525= 0,625 Mm.

bynnan tamkapu V,=V; Ba V=V3 KaOyn KWIMHaIM.

AHUKIaHTaH KuiiMatnapuu (2) gpopmynara Kyinb HACOCHUHT TYla O0OCUMUHU

TEKIIUPUO KYypaMus:

2 2
H =5]18+2585+0,625+ % =32,20 m

9

Hemak, (1) Ba (2) popmynanap OWIaH TONMMITaH HACOCHHUHT Tyjia OOCHUMH OUp

XWJ1 KukiMmatra sra (H=32,25 wm).

3. Hacoc KypmiIMACHHMHT cap(JiaraH 3JeKTP IHepPrusicu 0aXoCMHU
aHUKJIAI
bup #iunaa 210 xyH cyrkacura 20 coariaH uUUIaraHaa Hacoc KypHJIMacu
capdraraH JIEKTp YHEPTUICU MUKAOPU Kyruaaru ¢popmysia OuiaH TOMUIaAM:

E=N, 7= p_ 9811033225
) 77]-177()877_))3773/7_7}1 0,88 : 0,95 . 1 . 0,99

-4200=15219890k8T.coar,

Qnektp sHeprusicu 6axocu A=FE -S=15219890 - 0,25=3804972,5 cym

Oy epna, S=0,25 cym - 1 kem.coam dIEKTP YHEPTUICUHUHT HAPXHU.

4. Cypma Kyja¢ak KHCMAH TYCHITAHAA YHUHI KAPIIWJIMTHHUA AHUKJIAII

Macananu maptu Oyitnda Kyndak KUCMaH TYCWITaH[a, HACOCHUHI KyBBaTH

a=22 % ra, 6ocumu 6=38 % optagu, ®.U.K. c=15 % ra xamasau.

10



HacocHunr BaJlnJaru KyBBaTu

9.810H
o= 7
1, ()

N =

Kyndaxk tycunranaa (7) dopmyiara Kyduaara y3rapuiil KAPUTHIAIN:

9,810 -138H
9810, -1,38H (8)

1,22N =
0,857,

FOxopunaru (7) Ba (8) hbopmynanapaan

9.810H 9810, -138H .
T]H 0’85 ’ 771{

1,22

1,22:0-085 122103
0, = 1222085 122103085 _; 5,3,
1,38 1,38

Hacochunr cyB xaWpgamm Yy3rapumu OuilaH cypuimr  Ba  OOCHMITH

TpyOomnpoBoiapaaru 6ocuMm ucpodaapu KBajapaT KOHYHHUST acoCHza Yy3rapajiw,

ABHU
h, _(QY
e onja
- [QJ y Xonza ,
Q) 7,73Y
S hly=>h,| 2| =022 =0124 m
Q 103
i 7,73
>ohl=>"hi, —hl, —(Zhwx { J =(0,904— 00735)(103j =0,8255-0,564 = 0,465
M
Oy epma Y hl, - cypma Kyadak KapIIMIMIH XUCOOJIIAHMAaraH XOJIard

6ocuMIT TPYOOTIPOBOHUHT OOCUM UCPOdIapy HAFUHIAUCH.

Cypwma Kyndax KucMaH Tycuiaranaara 6ocum ucpodiiapu HuFuHIACH
dhl=>h +>h,=>h, +>hl +h  =0124+0465+h =0589+h

11



Macananu maptTura acocaH HAacoC KypUJIMacHHHHI OOCHMHU KyHuaarmda

udogaranamu:

_ (i) (. )
138H =H, + > h) + 7

2 g2 2
138H =H, +0589+h. , + —(V’”-" V"-").(&J
29 Q

2 _ 2 2
h =138H-H, _0,589_(\/fo-c—vn-c). Q
Y 2 29 Q

hl, =138-32,25-31-0589—(0,177-0,0128)-0,564 =12,92 - 0,092 =118 u

y A
Ulynnait ko, hl,, =&, (21—9) Jiecax,
| h,.29 118

fxy/l(]) =

o (QAT 0592

| ,=19,98 kuiimar OVyiimua |-wioBagaH Kya(pakKHUHI OYMKJIMK

Tomwmran &,

JapaxaCMHM aHukKaimus [8]:

h

= 0,252; h=0,252 d,=0,252 -1,7=0,48 m
Il
I =
- -
el — - -:!
ST K
T
2-pacm

12



5. bocumuin TpyGonpoBoaiaru cypmMa KyJagak KUCMaH Tycuaranaa Ne2

Y140B aCOOOMHMHI KYPCATHIIMHM AHUKJIALI

o Cod L LYW
h/m”_hx+ZhwvX 21 0,3+ 2 1) _

- hx +Zh\|/|vx +h;|<m _$—0,3+M_(%J2 _
, S 5 2 5

=27+0,465+13,01-0,85-0,3+ (0,1 77— 1,05)- 0,564 =39,24-0,498 =38,83m

Hemak, Kyndak KucMaH Tycuiranga Ne2 MaHOMETPHHUHT KYpPCATHIIN OpPTaau

spHU:  hl >h (38,83 > 2585 m) Oynann.

MaH MAaH

13



TOINIIMPUK Ne2

Mag3y: Kyayk Hacoc KypuJIMacHHUHT TypJiiy BapuaHTIapAaru
xucobsapu

2.1. (HamynaBuii macaja). KyaykauHr Kydunui xoiugan 500 M Hapuaa
YKOMITAaITaH pe3epByapra KyAyKIaH CyB YMKapuO Xaimgad OepHin ydayH KUX03J1ap
TaHJAlll y4YyH UWMKOH BapUaHTIapHU KYypuO YWKUII Kepak. bepuiran
MabIyMOTIap: cyB y3atumm Q=180 m%/coat éxu 50 11/c, KyIyKHHHI CONMIITHPMA
neoutn qe=15 M°/coar, yaaT KyBypHHUHT auaMetpu D,=250 MM, pesepByapaaru

CYBHHM caTX¥ 74 M Ba KyJyKJard CyBHHHT CTaTHK caTXy V= 42 M.

Ky#innaru Mmucosia skMx0o3JapHUHT TYPT XWJI BapUaHTIapU KYpUO YUKHUIIT
MyMKUH: apTe3uaH (A €ku ATH Typu) Ba cyBra OOTUPUITYBYH AJIEKTP HACOCTApH
(BB Typu), spaudT Ba rupo3J1eBaTOP-HACOC KYpUIMACH (CYB COUYBYHU HACOC
OumaH).

1 BapuanT. UYyktupuiran (apre3uaH ) Hacoc xuxo3u (2.1,a yuzmacu).

HacocuuHr xucobuii 0ocumu:

180
H,=H, +x + Y hy =32,0+ 15 +1,05- 5,67 - 0,542 = 47,23 u,

6y epna: H=VY IOCC -V cm = 74-42 = 32 m-cyB KYTapHIMIINHUHT I'€OE3UK
OanmaHmIINTH;

@ 180
x=9 =15 =12 m; Q Ba(y -KyAyKHUHT cyB cappy Ba COMMIITHPMA JEOUTH;

> hw=1,05iL,,=1,05- 0,0059" 544=3,37 M 60cUMHU HYKOIMIIIH;

Oy epna, 1,05-maxamnuii Kapruinkiapaa OOCUMHU MYKOJMIIIMHU XHUCcOoOra
OJTyBYM KO3 (DULIUEHT;

L,,p- KyBypHUHT y3yHIIUTH;
L,,= HAx+L=32+12+500=544 m

L,,,=0,544 kM — Kynyk arpoduparu HaCOCHUHI OocuM KyBypuHH Dy= 250 mm
XucoOra oJiraH XOJIJIard Y3yHJIUTH.

1 Kynugarnya udoiaaraHaam:
Y ® i=Q%/K?=0,05%/0,65?=0,0059

14



6y epma, Q - HAacOCHHHT CyB Xaiimaum, m>/c, K- KyBypHHHT CyB capdu

koddunuentu: K =Cao'+/R =5259.0,049-,/0,0625 = 0,654;

2 2
- KYBYPHHUHI KECHUM 103aCH, MZ; W= s = 314-0.25 = O,O49M2,
YBYpP 4 4
C - llle3n korppunmentu: C = Lpue__1 -0,0625"° =52,59

n, 0,012
N4 - KYBYPHUHT Faqup-Oyaupiuk kodddurmentu (mynat yayn n,=0,012);
R- KyBypHUHT THAPABINK PATAyCH, M;

rR=9_025__ 0625
4 4

2. .

244'-}3;['

\@4&7"‘7 I |

w W AW ma | zﬂa* a0 300 700 Qs

l'vitl 4 y
T =t

5 E 7 8 70 !2 14‘ !E Zﬂ 3!2 »?II Jﬂ .711 }M Ril 70200 Qn]c

2.2-pacm. A Ba ATH Typunaru HacoclapHUHT TaBcu(iapu

ATHI14-1-3 HacOCHHHI JHI SKMHM CyBra 4YKTUPWITaH apTe3uaH
HacocJaapHUHT TaBcuduaaH (2.2-pacMm) aHuK1aHaau. by Hacoc OViinua kaTajaorjaH
Oarapcun MabmymoTiap onuHamM, Oocumu 47 M OynraHma  Kydugard
KypcaTKhwiapra sra:

Q=200 m*/coar, KyBBatu 55 kBT, ®UK=69%, ABIII-55H »nekTpoaBurarenu,
aitnanum couu 1475 aitn/muH, HacocHUHr maccacu 207 Kr, ypama KyBYpHUHT
nuametpu 400 mm.

15



HacocHUHT uilluM KUCMU KyJIyKKa Tyjia TYIIUPUIUIIN KepaK, JUHAMUK CYB
caTxyaaH nactpok, €ku 30,00 m Oenrugan nacta.

75,00
7 ==

2.1-pacm

16



2BapuanTt. CyBra O00TUpUIYBUM 3JEKTpHacoc Kypuiamacu (2.3,0 yusma). Cysra
OOTUPUITYBYH HACOCJIIAPHUHT TaBcuduaaH (2.4-pacM) aHUKIaHAAW, OU3HUHT X0JaT
yu4yH OSHr aKkuH mnapamerpiaapra OIIB -12-160-65 nacocu anuknangu. CyB
HACOCHUHI CyB KYTapyBUM KyBYpHMHI juametrpu 150 wmwMm, OupuHuymn
BapuaHtaaruaek 250 MM sMac, IIYHHHT Y4yH XHCOOWi Oocumra Yy3rapTHpPHII
KUPUTAMH3:

H,= H,+x+1,05(hy1+ hyy);

180
H,=32,0 + 15 +1,05(5,67- 0,5+76,6- 0,042)=50,34 u,

6y epna: H=V IOCC -V cm = 74-42 = 32 u- cyB KYTapHIMIIMHUHT T'€0JIe3HK
OaJaHIJINTH;

@ 180
x=8=15 =12 m; QBa(y -KyJyKHHHT CyB cap(u Ba CONUIUTHUPMA IeOUTH;

1,05-maxamnuii  KapmuiaukiIapaa OOCHMHU —HYKOJIUIIMHUA —XHcoOra OJIyBUH
K03 pULEHT;

5,67 M- KyBypHUHT | KM y3yHnurura 6ocum ucpodu;

OyHza 1, Kyhnaaruda udogananim:
i,=Q%/K*=0,05°/(0,164)*=0,093
6y epaa: Q - HACOCHHHT CyB Xaiimamm, y°/c;

K- xyBypHUHT cyB capdu kodhpuimeHTu:

K =Caw’' VR =48-0,0176-,/0,0375=0,164:

/ 2.
@- KyBYpPHUHI KECUM 103aCH, M";

_ad?  314.0157

—0,01761°;
4

w

C - lle3u xodpdunenTu:

C= L RY6 = L-o,03755“6 =48
n, 0,012
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N, - KyBypHUHT Faaup-Oyaupiauk koddduruentu (myaat yays n,=0,012);

R- KyBypHUHT TUAPABIUK PAIAYCH, M;

Rzg:%:0,0375ﬂ4
4 4

S hy2=1,05i, L,=1,05- 0,093 47,5=3,46
S hya =iz, =5,67- 0,5=2,83

L.,,=0,544 xm — KynyK arpoduaarun HacocHUHr OocuMm KyBypuHHM D,= 150 mMm
XucoOra oJiraH XOJIJJaru y3yHJIUTH.

L,- KyBYpHUHT Y3YHJIUTH:

L= Hy,+x+L=32+12+3,5=47,5 m
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2.4 -pacMm. D1IB Typuaaru HacocIapHUHT TaBcudapu

“Ol1B12-160-65 nacocHunr O6ocumu H=50 M Tenr Oynranma ‘“Hacocsl

NOrpyXHble CKBakuHHBIE s Boawl” (benropon,1976) A-364-76 annbom
Karajorura MyBouk (2.4 -pacMm) Kyluaara KypcaTKudjiapra ara:
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Cys xaiinamu Q=210 MS/CoaT, kyBBatH 35 kBT, ®UK=62 %, [12]18-45-270
AJIEKTPOJBUTATEINHH KyBBaTU 45 KBT, anexkrpHacocHunr maccacu 400 kr, ypama
KyBypHUHT nuamerpu D, =300 mm.
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3 BapuaHT. DpnudTt KypuiMacuHu xuxo3znapu (2.5,B uuzma). DpnudtHu
®UK Hacocra Hucbaran mact OynraHu ydyyH Ba (akaT BepTHKal KyAyKJapia
UIUIAIIMHA MYMKUHJIMTUHUA XucooOra oiund, 74,0m Oenrura CyB MKKH MOFOHAIH
ycynl OunaH uyukapuwiaau. bupuHuM noroHa-’piaudT, €p yCTUlIard KyIyKHU
onauaaru 0OKKa CyB y3aTuO Oepamau. XucoOmjam ydyyH acocwil Kypcarkuwiap 1,B
YU3MaJla KeJITUPUIITaH.

Kyprnvann  wmmmam  npuHmunu — Kywuparuda. Kucmnran  xaBo
KoMIipeccopsian 14 KyByp oOpkanmu Kyaykka Oepuiamm, Oy epma 13 Oammak-
dopcynka opkanu 10 cyB KyTapuin KyBypura TyImIaaud Ba CyB OWJIaH apanammoO
oKopura 17 XaBo axkpaTkuura KyTapwiaan. XaBo arMocdepara YMkKuO KeTaau Ba
cyB 16 Ookka kyihunamau. Iy epman yau 15 mapkaszgan kouma Hacoc 6 KyByp
Oyinab pesepByapiapra erkazu0d Oepamu. Kyitmpa mry KypuiamMaHU TaxXMHHHM
XUCOOU KEeNTUPHUIITaH.

1. Kyinnui catxunan GopcyHka-06ammMakHu OO THPHIIHILIN:
H=kh;=2,20- 34=75 m
Oy epna: k=2,0..2,2- popcyHkanu 60TUpHIHII KO3 HUITUCHTH;
h;= 34 M-kylnauin OeNTUCcHIaH JMHAMUK caTXurada Oyirad macoda.

1 >xanBan
dopcyHKaHu OOTUPUIHII KOIDPUIUMEHTUHU KYTapHIll OaTaHIJTUTUra OOFIUTIIUTH

Kyrapumr <15 15...30 30...60 60...90 90...120
OaJIaHIUTH
hl,M

dopcyHkaHU 3...2,5 2,5...2,2 2,2...2,0 2,0...1,75 |1,75...1,65
OOTHUPIIHII
qyKypauru, K

OpauTHUHT 0,59 0,57 0,53 0,5 0,4
THIPABIIUK
OUK, 7,,

2. CyB KyTapyBYH KYBYPHHU Y3YHIIUTH:
Hi= H+ 5,,+2=75+2,1+2=79 m
Oy epaa 2 M- OKUMHH TypFYHJIAII Ba KypUJIMaHU HOAHUKJIUK 3aXUPAaCH;
50~ Oammmax y3yunuru (3 xauBan);
3. KyaykHUHT 4yKypJIUTH:
S=H\-(Y H,,-V E) +V H=79-(64-62) + 3...5=80...82 u,

Oy epna ¥ H =3...5 M-xucobaru Ba YpHaTUILard HOAHUKJIUK 3aXUPACH;

4. DpnudTHU UILIIAIT YUyH 3apyp OYIraH XaBO MUKIOPH:
20




Qz=VoQ=

8, Q _ 34180 _
23n55lghy (K~ 1) +10 0,53 g (34 (22-1)+ 10)
10
710Mm%/coar= =11.8 Mo/MUH
Q 710

B
Vo= 0 =To =3,95

OpmudtHunr rtugpasauk OUK  #,,=0,4...0,59 Y3rapubd Typanu.
OMynbCHUSl WIIKAJIAHUIN, XaBO MydakdajapuHu cu3u0 yTuin (cuitranuo),
dbopcyHKanaH XaBO CU3UO YMKHUILU, IMYIbCUS XapaKaTUHU TE3JIaHUIIU, CYB
KYTapyBuUd KyBYypJard OSMYJbCUSHM OKUO UHUKHUIIHM, CYB KyTapyBYU
KYBYpJlaH SMYJIbCUSIHU KYTapUJIUIINUIa OOCUMHU MAaCcalMIM XUcoOura XaBo
nydakyalapyuHl KEHTaWWIIuMga WCCUKJIMKHU Yy3ura TyTHO OJMIIIaH
apaudTaa acocuit 00CUM PHEPTUACUHUA UCPOPU XOCuI OYIau.
bocum ucpodunu xucoOsam KUMMH OYJIraHu ydyH, amajaui Makcaajiap
y4yH 10Kopuaa kypcaruwirad runpasink OUK ¢oiinananum MyMKuH.

5. KomnpeccopHUHT XaBO Xaiiamiu:
Q= @a,Q,

Oy epla a; Ba a, — XaBOHM XapopaTura Ba JIEHIM3 caTXura HucoOaTaH
JKOUIaHUI OalaHJJIMTUHU KOMIIPECCOPHUHT Xailpammura OOTJIUKIUTU
koahumenTnapu. AManuéraa ypraya mapoutiap y4uyyH (CyBHU OKHO
KETUIIMHU Ba OOIIKaJIapHM XucoOra ojiraH Xxojiaa Kyuaaru dopmyna
Oyiinya KOMIIPECCOPHUHT XaBO XAl alllMHA aHUKJIAIl MyMKHH:
Q.=1,20Q,=1,2: 11,8=14,2 »*/mun
6. KommpeccopHUHT XucoOUid O0CHMH:
IOprusumaaru P,=0,01(H-hy+2)=0,01(75-22+2)=0,55 MIla;
Niram P1=0,01(H-hy+5) = 0,01(75-34+5)=0,46 Mlla
Oy epma 2 Ba 5 — XaBo KyBypwjaaru O0ocuMm HCpoUHH aMaluii KaOyi
KWIMHAAUTaH Kuiimatiaapu (m). Maxcyc dopmynanap €paamuaa 6ocum
ncpodHA KHHMATHHU aHUKIaI1a Qo ariaHriaim.
7. DOpnudTHU CUKWITAH XaBO OWJIaH TabMHHJAIIAA MabIyMOTHOMA —
Karajmorjan 2Tta KysramxyBuaH kommpeccopiap OK-9M kabyn kunwHamw,
ysatnmm 9 m>/muH Ba Gocmmu 0,6 MIla xap Gupu. Ysarma cudarmia
KyBBaTu 75 KBT A2-92-6 snextpoasuraTenu Kyianuiaand. Kommpeccop Ba
spaudT opanuruga pecuBep YpHATWIMIIM KepaK. YHHUHI CUFUMU
KOMIIPECCOPHH y3athmi 30 M°/MHH KaM Oyirania Kyimmarsn Qopmyiia

OwWJIaH aHUKJIAHAIU:
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vpeczzw!fQ_k =2»§E2=7,5 M

XO03upru BakTAa Tal€piaHaJuraH pEeCUBEPIApPHUHT PYWXATUHH XucoOra
OJITaH XOJIIa SHI SKUH KaTTa Xaxmiin 10 M° pecuBep kabyin KWIHHAIH.

8. Dpmudtu ruapaBmuk OUK oprrupum ydyH, KyTapuin OanxaHJINTU
karta OYnranma (30..40 M kaTTa) CyB YMKApyBUM KYBYPHU JIUAMETPUHHU
y3rapyBuaH KWJIWII KepaK. DHT TEKAMKOp IpJIU(THA UIUIATUIL TaXpubacu
IIYHU KYpcaTaauku, CyB €KW CYIOKJIMKHU TE3JIUTU KyBypAaH ¢opcyHKaraya
1..2 m/c 6ynumm kepak, popcynkana 3..5 M/c Ba Kyiunumiaa 6..8 m/c. XaBo
KYBYPH CYyB KyTapruu KyBypHHU TalIKHCHUAA (TaIllKH, apajjies TApMOFH) Ba
nunaa (Mapkasui, M4k TH3uM). OXHpru Xonaraa CyB KyTapHIll KyBYpHU
JAAMETPU KaTTajalaad. XaBO XalJgauJuraH KyBYPHH HWYKH JIHAMETPH
TaBCHS STUITAH XaBO TE3JIUTH V,,,=8..10 M/C Kapab XucoOIaliMu3. V,4o,=9M/C
ne6 kabyn Kuiub, KyBypHU WYKU JTUAMETPUHU Kyiuaaru gopmyia Oyitnda
aHUKIJIAHA/IU:
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KyBypHu Ttamku nuamerpu 83 mm 1e0 kaOyn Kuigamu3. XaBO KyBYpHUHHU
MapKa3uil JKOWJAIIyBUHU TaHIaliMu3. Apu(pMETUK XucoO0 KHUTOOJapUHU
KHCKapTUPHUILI YYyH CYB KyTaprud KyBYpHU XaMMa Y3YHJIMKJIapu Oyinya
WYKU TUaMeTpu Oup Xul OynraH BapuaHTHHH KypuO uynkamus. CyIOKIUKHA

ypraua Xapakar Te3NMWrd Oyinudya JUaMEeTPpUHU XHUCOOJaiMmu3,

XaBO

KYBYPUHHM KYHAQJIAHI KECHUMHHHM KUCWITAHJIUTHMHU XHCOOra OJIraH XoJaa

TaBCHS dTUJITaH KyHUJIUII TE3JUTH V,,;,= 7 M/C:
D,,0 ==0,227 m

Oy epaa d=0,083 m — xaBO KyBYpPHHH TaIlIK{ JHAMETPH.

I'OCT 8732-70 ra MmyBo(UK CyB KyTaprud KyBYpHH TalllKd JUaMETPUHU

D=273 mm xkabyn KuiaamMu3 (IEBOPHUHT KAIMHIWTH 7 MM), Ypama KyBypHH
Taiku guamerpu D=325 mm (neBopHUHTr Kanuuaura 10 mm).

9. 2 Ba 3 xanBajuiapja Kypwirad 3pJu(T KypuJIMallapuHU aMalluid KUiiMatiapu

KCIITUPWJITaHW OJIMHI'aH HATHZKaJIap OuiaH 6axonam Y4yH

10. UkkuH4M KyTapuiaui Oyiinya HacoC TaHJIAILL

H,=H,,,+h,+h,=11,0+1,0+2,4=14,84 x,

Oy epna H.,,=

Oananamury; h,= 1,0 - maxammii 6ocum ucpohu

V 10.c.C-V H;,=74,0-63,0=11 M- MaKCUMAaJI T€OIE3HK Ky TapuIIl

2 ’KaJBal

KyByp nuamerpunu (mm) spaudTHUHT Xaiaamm Omian OOFTUTIIUTH
VY3aTumm CyB XaBo Vpama Dy | Cys XaBo Vpama Dy
Q, 1/c KYTaprud | XajoBuu KYyTaprud | XaiJ10Buu

D d D d
1..2 40 12 100 - - -
2...3 50 12...20 100 50 12,5 75
3..4,5 63 20...25 150 63 20 100
4,5...6 - - - 75 20 100
6...9 75 25...30 150 88 25 125

24




9...12 88 25...30 200 100 30 150

12...18 100 30...38 200 113...125 | 38 175

21...30 125 38...50 250 150 50...63 200

30...45 150 50...63 300 200 75 250

45...60 175 50...63 350 - - -

60...70 200 63...75 350 250 88 300

XaBo XaBo bammakHuHT Karopnarm | Katopnap | Temuknap
KyBYPUHHU Y3aTUIN | Y3YHJIUTH, MM TEIIUKIIAP COHU TAAMETPH,
TAAMETPH, 11U, COHU MM

MM m°/coar

h,=iL,, =5,67- 0,5=2,84 m- KyBypHUHT y3yHiuru Oyitnda 6ocum ucpodu.

Mapkazian KouMa KOHCOJUIM HacOCHapHHHT TaBcudura kapad (2.6-pacm)

katanorgadn K-160/20 HacocHM TaHIaWMHU3, HWITYU FHIJUPArdHA WYHUIIWAIAH

KEHMMH HACOCHUHT KypCaTKU4iIapy KyhWujaruya:

Q=180 m*/coar; H=14,84 m; n= 78 %; & h,,,=4,5 M.

Hacocuunr kyeBatu 13 kBT, Nn=1450 ait/mMmun A2-61-4 snekTpoBurarenu

OwsaH ypHaTUiIaau. ArperaTHUHT Maccacu 365 Kr.

3kanBai

OpnudTt KOHCTpyKUMsIapy OYiinda acoOCHi MabIyMOTIap
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19 30 1490 6 20 4
25 60 1490 8 20 4
32 100 1490 8 20 3)
38 200 1490 8 20 6
50 400 1490 8 20 6
65 700 2075 12 30 6
75 1 000 2075 15 30 6
100 1500 2075 22 30 6
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2.5-pacm

2.5-pacm. Kynykaan cyB KyTapuIll KyprJIMaJapUHUHT TaCBUPJIAPH:
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2.1-pacm- ATH 14-1-3 apresuan nacocu; 2.5- DB typumaru cysra 6otupwiran
AJIEKTPHACOCH; B- 3piaudT KypuimacH; 1- ypama KyByp; 2- TypOuHanu (apTe3uraH)
HAcoCH; 3- TUHAMHUK CyB CaTxu; 4- CTaTHUK CyB CaTXH; 5- TPaHCMHUCCHUS BaJlld
0ocuM KyBypu; 6- 6ocum KyBypH (4, =250 mm, y3ynmuru 500 m); 7- ABII- 551
AIIEKTPOJIBUTATENH; 8- CyBra OOTHPHIITaH 3JIEKTPOABUTATENb; 9- CyBra 60TUpUITaH
Hacoc; 10- cyB kyTapyBuu KyByp; 11- iiurma remup-0€ToH KyayK; 12- BeHTUISAIUSA
KyBypu; 13- Oammak; 14- KOMIIpECCOpHMHTI XaBO Xaiijam KyBypu; 15- cyB
XalgoBun Hacoc; 16- kaOyn kwiyBuM Oak (CyB Xaljalill HAacoC CTaHIUSACH
pe3epByap Owmitan Oupraaukaa OYaIum MyMKUH); 17- XaBo YMKUO KETaTUroH KO,
19- cyBHUHT KyHuIuIl caTtxy; (Oenruiap Ba yiagamiap).
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2.6-pacm. K Ba KM Typuaaru HacocnapHUHT TaBcupiapu

4 Bapmant. ['mzaposneBarop — HAcoC KypWIMAaCHHH IKUXO3JIapH.

['uaposneBatop — HaCOC KypWIMAacMHU KyIyKJAaH, MOJIBajJiaH, KOTJIOBaHJIap/laH,
28



HAaCOCHM HIUIATHIIAAH OJIAUH CyB OWIAaH TYJIAMPUII YUyH, KypUJIMaHU CYpPHII
OaJlaHIMTUHUA OPTTUpPHILIA uliaTwiaau. ['uaposneBaTopuu oaauii cxemacu 2.7-
pacMia KypcaTuiraH, KOHYCCUMOH HaW4aHW >KOWJIAHUIIM MapKa3uh. XO03Upru
BakT/Aa, ruaposneBatopun DUK rokopu KkypcaTkuunapra sra  Mypakkad
KOHCTpyKUusiIapyu umad yukwirad. Kyaykka YpHaTHITaH THAPO3JIEBATOPIIAP
UKKH KyBYpJH Ba y4 KyBypiu KwinO Oaxapuianud. VKTHCOAMI KUXaTAaH 3HT
KyJlail UKKH KyBYpJaurd. ['uaposneBaTOpHU XUCOOJIANIN Ba MILIAIIA YYYH 3apyp
Oynaran HAaCOCHMHT OOCHMM Ba CyB XaWJallMHUA aHUKIAMMHU3Aa 4 KaaBaija
KEJITUPWITaH MabiyMoTiapaan ¢oinananamus. Kyitnaaru 6enrunap Oepuiras:

3.
Q ,-UIlIYM CyBHU y3aTHII (MKEKTPJIaHTaH), M /c;
3.
Q,-IKeKTpJIaHraH CyBHHU y3aTHIIL, M /C;
Vs - KOHYCCUMOH Hail4aJjaH YMKHILAArd CyBHUHT TE3JIUTH, M/C,

V2 pa Vs —apajanryB kamepaaard WKEKTPJIaHyBYd OKHMHH OOIIKIAard Ba YMYMHIA
OKUMHHU OXUPHUIATU TE3JUKIIAp;

V3 -apamanryB kamepaHu OOIIMIAryd XapakaT COHUTa Kapad yprada Te3IuK;
Hem-THApOdeBaTOopHU cratuk DPUK, oxumuanmu HacocHW OakapaéTrad
dbolinanu UIIMHU MapKa3JaH Kouma Hacoc OakapaéTraH WIIWra HUCOATH;
hew- apanamrrpma KaMepa KUPHUIIUIArH CYPHII KyBYPHU CTaTHK OOCHMHHU
ucpodu;

h,,- cyB xyTapum (apanamrupma) KyBypHHU Oomuaara 00cuM.

4 xanBai. ['uaposnieBaTOpHU acOCU KYpCcaTKUWIApUHU Y3apo OOFIaHUIIN

U=Q,/Q, | N=volvs | V3, Vs Vayo Vi Q(h+h)
Nem=
0,5 0,398 5,808 4,303 |2,311 |7,56 0,2591
x75 0,4536 |[5998 [4,443 |2,721 |8,459 |0,2715
1,0 0,4908 |6,279 |4,651 |3,082 |9,47/8 |0,2818
1,4 0,531 6,543 4,846 |3,474 |10,84 |0,2921
1,5 0,5388 |6,744 5,069 |3,687 |11,58 |0,2577
K8 0,5586 |7,013 5,194 |3,917 |12,59 |0,2532

ALL
/N
aJBaija HMHACKC )0 KEITHPWITaH TE3JMK OepWIraHIMIMHU KypcaTaju,
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XaKUKUH TE3JTMKHU aHUWKJIAIl y4yH JKajBajjaru OepuiraH KuWMaTIapHH
KynalTupuIn Kepak. 4-xanpainga Oepwira MabiyMoTiIapAaH QoiinanaHuo
TUAPORIIEBATOP KyPUIMACUHU XUCOOU OaXkapuiaiu.

1. Craructuka IIyHH KypcaTaauku, U Kuitmatu 1 skuH Oyniranpa,
TUAPOAJICBATOPHU UIIUTAIIM UKTUCOAUMN SHT KyJai Oymap skaH. IIlyHuUHT
yayH kekiua koddounuentuan U=Q,/Q, =1 kabyn kwiamu3. YHzaa
Q.= Q,=180 a*/coam= 50 n/c.

2. VDKeKkTOpnM OKAMHHM TE3IUrd V2 =7 m/c Ba YyHAArd KapIIMIHK
kodpoumentu & =0,108 maptunan kean® 4ukub® CYpuIl KyBypuaaru
CTaTUK O0CUM HUCPODUHU aHUKJIAUMHU3:

p3

Heoe =(1+ &) 29 =(1+0,108) =2.77 m

3. T'uapossieBaTOpHUHT  YMKWII  KECHMHUJArd  CYBHMHT  OOCHMUHU
AHUKJIaNMU3:

h,,=H.+1,05(hy+hy,2)=(74-
30)+1,05(69,6: 0,0325 + 5,67 + 0,5 )=49,35,

Oy epna, hyi-y3ywmurn 32,5 m D,=200 mm Q= Q,+Q,=100 /c 6ynran
CYB 0J1M0 KETyBYM KyBypJaru (yCTyHaaru) 6ocum ucpodu;
hwe —y3yrmurn 500 m D,=250 mm Ba Q=50 s/c Gocummu cyB onubd
KeTyBYH KyBypJaru 00cuM ucpodu.

4. Apanamrtupma kamepaHu Ba Tu(dPy30pHU KapIIWIUK KO3()PUIUEHTHHU
&3=0,35 kaOyn kwimO, apanamTMpMa Kamepajaard yprada Te3TUKHU
XUCOOJIauMU3:

r . _
- _J(#9.35+277)135-1962= 5, ,

5. KonyccuMoH HaluagaH YUKHUIIIAru Te3TMKHU aHUKJIaiMu3:
vy =u(Vz-V2 cos @z )+ Vi =1(37,2-7- 0,9)+37,2=68,2 m/c,

Oy epna, U=1,0-mwxekuus kodhpureHTy;
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CoS &z =0,9-mKxeKTHUpIaHyBYM OKUMHH KUPHUIIIATH KOCUHYC Oypyary.

Texmmpys:  4-xanBaira  MyBopuK, V;,=9,478 wm/c. Jlemak,

——
v, = ViV 149 35+2,77=9,478 52 12—684M/C

Oy
OJIAUHTHU XI/ICO6JIaHFaH KI/II/IMaTFa ncyz(a SAKHWH.
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2.7-pacm

2.7-pacm. ['mapoaneBaTop- HAcoc KypwiIMacMHH Ba  THIPO3JEBaTOpIap
KOHCTPYKUMSJIADUHU TacBUPJIAPU; a- THUIPOSJEBATOP- HACOC KypUIMACHUHU
TacCBUPH; O- UIIIYHM Ba CYB KYTapyBUYH KyBYpPHH €H OOIINAA KOWIAIITaH Y4 KyBYpJIU
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TUAPO3JICBATOPHUHT KOHCTPYKLMSICH; B- CyB KyTapyBUM KyBYpHU MapKazuid
YKOMIIaITaH THUIPODJIEBATOP KOHCTPYKIMACH; I'- UKKU KYBYPJIM THUIPOIJIEBATOP
KOHCTPYKIUSCH; |- 3JIEKTpOABUTATElb; 2- KYI CEKIUSIU HAacoc; 3- 00CUM KyBypHU
(4, =250 mm, y3ynnuru 500 Mm); 4- ypama KyByp; 5- CyB KyTapyBuH KyBYyp; O-
CTaTHK CyB CAaTXW; 7- JUHAMHUK CyB CaTXH; 8- OKMMYaIM HACOC (TUAPO3JIEBATOP);
9- pesmnamu 3wunarnd; 10- muddyszop; 11- apamamma kamepacu; 12- yaimk
(corno); 13- treckapu knamnas; 14- ¢punsTp; 15- ypama Ba cyB KyTapyBUH KyBYpJiap
opanuruja cyB xaiaan; (Oenruiaap Ba yiadamiap M).

6. Konyccumon Haituagaru xkapmmwiik kodddunuentunu ¢=0,108 xucobra onraxn
X0JiJa, KUiMaThra Kapad YWIMKHUHT OJIIMJArd WIIYM CYBHUHI 3apyp Oyirax
OOCUMUHM XUCOOTaNMHU3:

5% () 4 gy 682
hg = 24 $1)= 19,62 '(1 + 01108) = 262 u

7. HacocHuHr 3apyp OYIraH KeITUPUIITaH KYTapuIll OalaH JIUru:

=hp - =hp -+i=262-32,5+0,12- 32,5=233,4 um,

Oy epaa i1=0,12-cypuin KyBypHUHI aijlaHMa XyAyAdard COJHIITHPMA
KapIIAJIUTH;

=32,5 m —cyB 01110 KeIyBYM KyBYPHH Y3YHJIUTH.

8. HacocHuHT TYnHK 60CUMH:

ki

H=- - (Y pes-¥ H.V) - = 233,4-0,5-(74-62,5)-(5,67- 0,5)=218,6 .,

oy epaa =0,5 m -Hacoc KypwiIMacMHU KOMMYHHUKAIMsICUJIard OOCUM
ucpodu.

9. KoHycCMMOH HallYaHUHT JUAMETPHU:

AQy_ [005-1 _
dy=v 7% 43,14-682 00,0306 M=3,06 cm

10. KonyccumoOH Hailuajgaru 4YnKuil KECUMUHU FO3aCH:

md? 3,14-3,06 _
fi=24 = 4 = 7,35 cm®

11. VkexTpiu OKUMHH OTMO KEJHII yIyH 103a:
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f,=71,5 cv®
12. Apanamtupma kamepa OOIUTAHUIIIAIATH F03a:
f3, =f, +f ,= 7,35+71,5=78,85 Cm *

13. Apanamtupma kaMmepaHu OONUTAHUIIIUIATH TUAMETP:

N _ 178854 _
ogy= 7 v 31a 10 cm

14. byru3 KECUMHUHH F03aCH:

Qp+0Q; 0,05+0,05
3 d, 33,58 =0,00298 M?=29,8 e’

9, = - 4,651v49,35 + 2,77 = 33,58 w/c.

15. byrus nuametpu:

-4 2984
ds=~ T =+ 314 00029 12

ApanamrapMa KaMepaHW OOIUIAHUINM YUJIMKHAHT YUKW KECHMHMJIAH
I,=1,5d,=1,5" 30,6=46 mm Macodaja sxoimamTupuIaad. ApaiamTapma KaMepaHu
y3yHiauruau 8dz= 8 61,6=490 MM TeHT Kb KaOyJ1 KUIaMus3.

b y30pHUHT Y3YHIUTH:
loug =7(ds-d3 )=7(210-6,6)=1040 sm,

Oy epa, d, =210 MM —cyB KyTapum KyBypHHHI Wuku auamerpu D, =200 mm
oomad (219 4,5mm I'OCT 10704-63 6yitnya).

bocumu 218,6 M Ba cyB Xaiaammm 50 j1/c y4yH KYT TOFOHAJIA HACOCIAPHUHT

taBcudaapugan (2.8-pacm) [THC180-255 Typunaru HacoCHU TaHJIalMHU3, OOCUMU

250 m Oyaranga 180 M°/coar CyB XaWJallMHU TaMmuHianaurad. HacocHuHT
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kyBBatu 305 kBt, OUK 74 %, kyBBatu 400 kBt Oymram Al12-32-4
ANIEKTPOABUraTENN KaOy KUIMHIH.

Hacoc wucrepMon Kuna€TraH KyBBAaTHH KaMaWTHpUII yYyH HWIIYH
TWIIMPaKHUA WYHUII yCyJid OuiaH Oa)kapuill Kepak.

['mpposnesaropuunr ctatuk OUK:

Nem.o=

Hacoc —ruaposneBarop kypuimanu OUK:

! ,..,=0,173- 0,199=0,145

KyayKHUHT 9yKypJIATH:

S=V E-V J[+1,,, + |, +1,,=62-30+1+3,5+3=39,5 u,
Oy epna, l,,. =1 m-Ka3um 9yKypinrH,

l., =3,5 m- cypum Mocimama OwiaH OWprajvKAard THIPOIICBATOPHHHT
y3yHIurH, l,,, =3 m-3axupa.
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2.8-pacm. I1H Ba IIHC Typumaru HacocaapHUHT TaBcudiapu
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TeXHUK-UKTUCOANN TaKKOCTAITHN Oa)KapuiraHgaH CYHT KyIyKIaH
CYBHU OJIMII KypUJIMAaHU 3HT KyJlaii BADUAHTHU aHMWKJIaHaIu. byHna kanurai
Ba WWUIMK XapaxkaTjiap XucoOra ojiMHaau, OyHU HYMra amapTu3aiusi Ba
KOBPUI TabMUPJIALI XAPAKATIAPU, UIIYU YPUHIAPHU OWJIMK MAolUIApH Ba
aekTpodHeprus capduapu kmpamu. TeXHMK HYKTaW HaszapJaH CyBra
OOTUPUIITAH JIEKTPIN HACOC, UKKUHYM BAPUAHTHU SHT OJIUNA XUCOOJIaHAIH.
by xonna nHacoc crannus >HT tokopu @UK sra 6ynanu (3 Ba 4 BapuaHTra
HucOaTaH) Ba IOKOpU MycTaxkaminkka (1 BapuanTra Hucbaran).

3-macana.To3a cyB uymkapaérran HacocHUHT y3atuimu Q=2001/c, 6ocumu
H=45 m, DUK n=75 % 0O¥ynca, y KaH4a KyBBaT Tajaad dTUIINHU aHUKJIAHT.

Eunm:

~9,81-0,2-45
0,75

N =118«xBm

4-macana. 3uwmrn p=1200 Kkr/M° J0HKa CYIOKINKHH YHKapaéTraH
HacocHuHT y3atumm Q=110 n/c, 6ocumu 120 m Ba n=70 % O¥ynca, yHHHT
KyBBaTHHU aHUKJIAHT.

Eunun:

_ pgQH  1200.9,81-011-120
1000-7 1000-0,7

= 222xkBm

S-macaJjia. Arap HaCOCHMHI MINYM Fuiauparu nauamerpu D, =270 MM Ba
KupHIn KueMu auameTpu Do = 100 mm, 6ocuvu H = 90 M Ba aifraHuI 9acTOTacH n
= 2900 aii/mMmuH Oyica, yHMHI Oypuyakjiy 3WWIall KUCMU THPKHUIIUAAH KaWTHO
YTYyBUM OKMMYa MUKJIOPUHU aHUKJIAHT.

Eunm: Oypyak Te3nuru

poZN_314:2900 o001
30 30 c

Nuryu Funinpak ainaHummaaH Xocu 0yinyBun 6ocumiiap dapku hopmyna:
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AH,, =2~ (R, -RO)_%(O 135% 0,053 = 17,5 .

Jemak, 3uunaruyjgara 6ocumiap (papku TeHr:
AH =90-175=725m
bypuaknu makmgaru 3uwiarmd yayH pu=0,4 Ba S=0,3MM kaOyn Kuiuo,
YHIard OKUMYa MUKJIAPUHU TOTIAMU3:
q=u
F J29AH =0,4-0,000123/19,62-72,5=0,00184x° [ c =184/ ¢

6- macaaa. Murum ruguparn quamerpu D,= 2050 MM Ba KHpPHII KACMH
auametpu Do =1580 MM, suunmarmu kucmu guametpu Dy =1700 mm, runopu

muamerpu d, =350 mMm OynraHn B Typaarn HacOCHMHI Bajuaard YKUHW Ky4dHH

anukiianr. HacocHunr aimannm yactoTacw m =250 ai/mmH, 6ocumu H =30 M,

KUPHII KUCMUJIaTd BAKYyM 3 M CYB YCTYHHUTa TEHT.

Euum: Oypuak Te3nuru o = m _314.250 26i

30 30 cex

Hacoc yku Oyiinya Tabcup 3TYBUM KYUYMHU aHUKJIAUMU3:

2
=9806-3,14-30(0,85° —0,175") — 98063 24926

[(1L0252 —0,175%)? — (1,025° —0.,85%)] +
+9806-3,14-0,85*-3=578750H =0,57875uH

Jlemak TUApABIMK VKWW KyY KyJa KarTa MHUKIOPHU TAlUKWI 3Taad S’bHU
P;=578750 H =59 T ra tenr. Tyna yxuil Kyd MUKIOPMHM aHMKJIAII y4yH ymoy

KUMMAaTra MII4u FUIAUPAK Ba BATHUHT OFUPJIMK KYYMHU XaM KyLIWJIa]Id.
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7/ —macaua. CyB xaiiganm Q:6M3/C, KO3 KaBuTarus 3axupacu Ah,=14 m
ra tedr 0ynran 1200B-4,3/100(52B-11) 6enrugaru Hacoc CyFOPHII TAPMOFUTA CYB
YUKapuIlra MyJpKkajulanrad. ManOaiaru cyB CaTXMHMHT aOCOJTIOT Oenrucu
VIIBCCrin =120 M 6¥aran xoJa Hacoc YKUHUHT YPHATUIUI OCTUCUHUH
AHUKJIAHT.

Eumm: karta BepTHKaJ BaJUld Hacocjapra CTaHAApT IIAKIJArd CYpuIil
KyBYpJIapu YPHATWITAHJIUTU ca0a0Jid YHUHT THAPABIMK KAPIIMIIUTU KaBUTAIMOH
XapaKTepucTHKacuaa dbtuoopra ommHagy. [llyauar yuyn ZXh,=0 KaOyn
kunuHaau. Cyropuill CyBMHHHI Xapopartu t=20° kaOynm kunHca, hg, =0,24 M ra
TEHT.

Hemak, hg kuliMaTHM KyHugarnya aHuKIaHaau:

h H,—h

soe = H, —h; . —Ah —>hw, =10-0,24-14=-4,24n

Hacoc ykuuunr ypHatmwmmm a6comor Oenrumen v H.Y.=vITBCCpin
+h, ,=120-4,24=115,76 m.

8-macana. Mapkaszgan kouma J16300-80 (24HJI.) Oenarmmaru Hacoc
Q.=1,5M"/c,.xapoparu t=50°C G¥iran CyBHHM AeHrH3 caTxuaaH. v 1440 M Gamanmia

Koilalmrad cyB MaHOacHJaH IOKOpUra y3aTHilra Myipkajuianrad. HacocHuHr

AHC
64K

BaKyyMMETPHUK CYpHIll Oanmanaiura H =3,8xu, cypruun quamerpu, D =800 MM Ba
CYPHII TAPMOFH THAPABINK KapUIMIUKIapu iuruHancu Xhys=0,5 M ra TeHr Oyica,
YHUHT T€OJE3UK CYpUIl OalaHJJIUIM Ba YKUHUHT YpHATUIUII OENrMCHUHU
AHUKJIAHT.

Eunur: Hacoc cypruunaard CyBHUHI TE3JIUTH

Voo 4.15

© T ml T 314.087 293l e

Xapopati t=50 °C Tenr cyB yuym he=1,25M ra TeHrIMruHM BTHOOpra

0710, TeOe3UK CYpUIl OaTaHJIUTUHU aHUKJTANMU3:



JlemMak, HAaCOCHMHI CYpHIl OallaHJIMTH HOJra TEHT, JEKUH HAaCOCHU
IOPTU3UIIIAH aBBaJl CyBra TYJIAUPHIL 3apypIUTrUHU 3bTHOOpra onuod, hg, = -05 m
KaOyJ KuiamMu3. Y X0J/1a HacoC YKUHUHT YpHATUII OENrucu:

v H.YV.=v I[IECCin +h,,.=1440 - 0,5=1339,5 m

9-macana. Cyropulll TU3MMUTa CyB y3aTyBUHM HACOC CTaHIIMS cyTKacura 24 coar
nmwtad, 1,5 oit (45 xyr) Q=2,2 M/c , 1 oit (30 xyr) Q,= 4 m*/c Ba 2 0it (60 kyH) Qs=5,6
MY/c cyB ysatamd. VWi HaBOMHZA XM3MATYWIADHHHT WIN XaKd 15 MIH cyM,
amMopTHU3alUA aXpaTMacu 28 MJIH cyM, €F-MOI MaTeprauiapy Ba OOIIKa Xxapaxariap 7
MJTH STHHU kabMH 60 MJTH cyMHU Tamkw 3taan. Hacocmapauar yprada 6ocumu H=80
M I TeHT 6¥Iica, HILIHK IeKTp SHeprusi capdy Ba y3aTHIAIUraH Xap OUp M° CyBHHHT
TaHHapXUHU aHukJIaHr. Hacoc kypunmacnanar @K n=0,7 ra Tenr

Eunu:

1) iinyuiik  oiiaIaHuII JaBPUIArH y3aTHIAAUTaH CYB MUKJIOPH:

YW =(Qt, + Q;t, + Qit,)-24-3600=(2,2- 45+ 4-30+5,6-60)- 24- 3600 = 4795200Q°;

2) MK capIiaHaIuTaH dJIEKTP SHEPTHS MUKIOPH

9,81Q,H 9,81Q,H 9,81Q,H 9,81H 9,81-80
= 2 T+ 2 Ty + > T, = (Q1T1 +Q,T, +Q3T3):

1 7 1 n 0,7
(2,2-45-24+4-30-24+5,6-60- 24)=14933621 xBm.coam,

XE

3) amekTp SHeprus yuyH capdaaHagurad MaOar:
A=2XE-5=14933621-60=896 man cym
4) ik GoraaaHuII XapaKaTiapu
2C=A+50 man=946 mau cym.
Xap 1 M CYBHMHI TaHHApXHU

6
_ 2C _ 946-10 =197 CS'/M/M3;
W 47,952-10

w
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10-macana. Cypum kyBypu auametpu d=300 mm, y3ynmuru L=20 m Ba
reoMeTpuk cypuin Oamannmurud hg=3,5 M ra TeHr Oyirad Hacoc KypuJIMacuHH t=5
MHUH [JaBOMHJAa  CyBra TYJJHPHUII YYyH BaKyyM-HACOCHHUHI XaBO CYpHILIU
MUKJIOPUHM aHUKIaHT. HacocHuHr uiruu runauparu auamerpu D,=0,5 M Ba sHH
B;=0,2 M.

Eunm: Cypum KyBypaaru xaBo Xaxmu

7Z'd2
°cT 4

~ 314-0,32

w L

-20=1,41i 3

Hacoc KO6I/IFI/I nypgaru XxaBO Xa>KMHWHHU TaXMHUWHAaH Kyﬁﬂ):[amqa AHUKJIal MYMKHWH:

7D} _,:314-05°

W, =(2...3) 1 :2,57-0,2:0,“13

BakyyMm - HACOCHHMHT XaBO CypHUIIU

o - (We +Wi )-K-Ha _ (1,41+01)-10 105~051 */i8i
t(H, —h,) 5(10-3,5)
Xocun KHIIaJUTaH BaKyyM MHKJIOPHU

Hpa=hsth, . t2h,=3,5+0,8+0,1-3,5=4,65 m;

Oy epna hy,.-HacocHM VKHIaH KOOMFUHHUHT IOKOpH HyKTacurada oamanmmry (0,8
M); Xh,,— BaKyyM - Hacoc cypui KyBypunaru 6ocum ucpoduapu Xh,=0,1hs spHu
hs mukgopuman 10 % kaOyn kwimHagu. Jemak, xaBo cypum mukgopu Q,=0,5
M°/MuH Ba BaKyyM XOCWJI Kuiauil gapaxacu Hgy,=4,65 M OyiaraH Bakyym-Hacoc

TaHJ1a0 OJIMIII 3apyp.

11-macama. CyB KyHWauIm caTxyjaH CTaTUK CyB caTxu hy=20 M Ba
nuHaMuk cyB catxu H;=30 M uykyp >koinamrad Kynykaan Q=80 M>/coar CyB
y3aTaaurat 3pAuGTHUHT aCOCUN U KYPCATKUWIAPUHU XUCOOIaHT.

Evum: ®opcyHkaHu AMHAMUK CYB caTXura OOTHpUIMII KO3(hPUIIMEHTH
K=2,5 Ba ®UK=0,57 kabyn xkumamus. Y xonma (HOpPCyHKaHU OOTHUPHIIUII
qyKYPJIATH

H=K-H,=2,5-30=75 m.

Komnpeccopuunr xaBo caphu
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QH 80-30

23:17,,,19 h+10 " 57931 (72=30)+10

=4130% | mun

Qxa 60

Komrpeccopar XaBo Xaiaain MUKIOPH:
Q=1,2Q,450=1,24,13=4,95 M /mun
KommpeccopHu uiira couIara 00CUMH;
P1=0,01(H-hy+2)=0,01(75-20+2)=0,5 mlla=5,7 Kke/em?
KoMIpeccopHHHT HITYH OOCHMHU:
P,=0,01(H-H+h,,,)=0,01(75-30+5)=0,57 mlla=5 Kke/em?
WKkM TIOFOHAIM KOMIIPECCOp YYyH coyuinTupma KyBBaTHH No=0,94 kBT
KaOysI KMIUO, YHUHT BaJMIard KyBBaTHH aHUKTaAHMU3:
Nk=No'Qx'Py=0,94- 4,95- 5=23,3 kBT
Kommpeccop 31eKTpoaBuratein KyBBaTH:

N,, =k e = 233 11 26xBm
0,98

7,5

Oy epna, ny,- TacManu y3armanuar GHK (0,98);

K-3axupa kod¢pdpurmentn (K=1,1)

12- macana. Kynykman £ =500 M y30K1a »oiamran 00CUMIN MUHOpara
CyB 4yMKapu0 Oepuiira MymkajlaHran cyBra Ootupunagurad J1B Hacoc TypuHH
tanjam tanad stunanu. Kyiinnaru Masiaymotiap Oepuiras: cyB y3arumu Q, = 50
m/c, éxu 180 M°/ coar, KyIyKHHHI COIMIITHpMa neOuTH q = 15 M°/coar, mymar
KyByp auametpu /{ = 250 mMm, 6ocumiid MUHOpaZaru cyB catxu Oenrucu v bM =
74 M, KyIyKIara cTatuk cyB catxu oenrucu v C =42 wm, ep 1o3acu Oenrucu v
E =62 m.

Euni:

Ky,uyxz(am CTATUK CYB CATXMHUHI' JMHAMHUK CYB CaTXH4a MacamuIlm:;

BRI
: " q 15

HacocHunr TS,’JIa Irc¢oC3uK y3aTHUII OaJIaHJINT U
H]: hp1+ h]jg =vbhM-v(C+ hpg =74 -42 + 12 =44 m.
Kynykaan MUHOpa Tarurava KyBypJIapHUHT YMYMHA Y3YHJIUTH:
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L=C+hr;+hp, =500+32+ 12 =544 m.

KyBypnapnaru 6ocum ucpodutapu Y h, Kyinnaru GopMyia OUIaH TONMIAIH:

Sh, =1,14LQ

Oy epma, A commmtapma Kapmwimk; 1,1 — Maxammii 6ocum ucpodIapuHu
Xxucobra oyBuUM KO3 PUITUEHT.

ConumtupMa KapIiwiMK A HUHT KHMMaTU KyWHJard rujipaBlIdK XucoOap
acocujla aHUKJIaHA U

- nactinad ruapaiauk paguyc R, kecum o3acu W, Ille3u koaddurientu C Ba
COJMIITUPMA KapIIWJIUK A KuilmMaTiapu Kyhujgard ¢Gopmynanap OuiaH
XHUCcOoOJIaHaIN:

n_D_025
4

=——=0,0625n
4

W= 0.785 D?= 0,785 -0,252 = 0,049/

c 1r% -1 00625%-485:
n 0,013

K =WC+JR =0,049 - 485./0,0625 = 0,55 1/ c .

JEE ST
K° 0,55

Oy epma, n= 0,013 — mymar KyBypHUHT Fagup OyaypJIUK KO3 (HUIICHTH.
KyBypnapaaru 6ocum ucpodiuapu:
> h, =11-3,34 -544-0,05* =51u
HacocuHunr xucoOuit 6ocumu:
H.=H;+Xh,6 =44+51=4911}

Xucobuit 6ocumu H, = 49,1 M Ba cyB ysatmum Q, = 180 m°/coar
KuiiMaTiiapu Oyiimda skamutanran rpadukinapman  JI[B12 -210 -55 Oenrwmm
MapKka3/JaH KouMa apTe3uaH HACOCHHU TaHiald ojlaMu3. YOy HACOCHMHI KYyAYK
WYuaary cyB kytapuil KyBypu nuametrpu d = 150 mm <250 MM Oyiraniauru yayH

0, =VE-VC+h,,-V62-V42+12=32n y3yHJIUTH y49yH OocuM wucpodrapu

KANMAaTUHY KalTagaH XUCOoOIaHaIu.
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Oxopunaru  dopmynamapgan d ;= 150 mm yuyn R; = 0.0375 wm,
o, =0,01761 %, fi, = 415, K =0,166 43 A =46,4 KuiMaTIapy aHUKJIAHA M.

Juamerpnapu Ba y3yniukiaapu: D =250 mBa Li=512 M, d=150 mm Ba £
1 =32 M KyBypJap yuyH 0ocuM ucpodiapu Kyiuaaru hopmyiia OuiaH TONUIAIN:

Shiw =115 (AL + A, €1) Q°=1,05 (3.34-512+46,4-32)= 9,65,

Xwucobwuit bocum:

H* =H+¥h', =44+ 9,65 =54Mm.

ApTte3uaHn Hacocnapu karraiorugan 6ocumu Hy =55 M 6Ynran DLBI12-
210 -55 HacOCHUHT KyWHJaru TEXHUK KypcaTKuwiapu €3u0 ojlaMu3: CyB y3aTHII
210 M/ coar, ®UK 62 %, HACOCHHHT KyBBAaTH 35 KBT, 5JeKTp ABHTaTen TypH
I[19]1 8 -45 -270, nBuraten KyBBaTu 45 kBT, maccacu 400 kr, KyAyKHUHT ypama
KyBypH nuametpu D= 12-25=300mm.
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