<y | Electrical Delivery

chvong 1| CHUONG I

PHU TAI BIEN VA CAC
smyta | PHUWONG PHAP TINH TOAN

DIEN
VA CAC
PHUONG
PHAP TiNH
TOAN




Ky | 2.6 Phan tich danh gia phu tai

v' Can phai phan tl'ch‘dén‘h gia cac thiét bj tiéu thy djén va
phan ,Ioai theo: yéu cau vé do tin cay CCD, cdng suat, dién ap,
vi tri lap dat, dang dong dién...
CHUONG I A ) B
v" Phan nhém phu tai theo
= Nhom cac thiét bi dac trwng: nhom may coéng nghé co
kKhi, nhom thiét bi nhiét, nhédm chiéu sang, nhom théng

PHU TAI gio....

DIEN = Nhom thiét bi CL‘mg yéu cau vé do tin cay
VA CAC = Nhom theo vi tri lap d‘at ’
= Nhom theo day chuyén san xuat
PHUONG

o v M&i nhém dwoc cung cap tir ta dién (thanh cai, thiét bj bao
PHAP TINH | v&...)( Main board , Distribution Board ....)

TOAN v' Vidu
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2.7 Céng suat dinh mirc cua thiét bi
va nhém thiét bi 3 pha

CHUONG I

PHUONG
PHAP TINH

PHU TAI
DIEN
VA CAC

TOAN

Céng suat dinh mirc clia cac thiét bi tiéu thu dién
phai quy doi vé ché dé lam viéc dai han a%= 100%

0 01 thiét bi > >
Sdm :\/pdm +qdm

qdm — pdmtggpdm : 5
Sam \/pdm T4 i

]a’m_TB — =
0 Nhém thiét bi J3u,, U,
P, = . _ 2 2

n g \/ p2 . Qz
Qdm — qdmi [, = = d dn
iZII: ’ ” \/gUdm \/gUdm




BK 2.8 Cong suat trung binh cua thiét bi
L va nhém thiét bi 3 pha

EWH&H%W%M%E

301 thiéet bi
qtb — Sdem — sdpdmtggﬁ

CHUONG I — %
b = Nsa Pam B 2 2
S b \/p th + sz
PHU TAI ANhom thiét bi
PIEN n
VA CAC Ptb — Z ksdpdmi ZZI:delqa’ml _Z ksdlpa’mztggpz
PHUONG -
PHAP TiNH >
) . 2 2 \/sz + sz
e S th \/Ptb th 1y, =

\/7Udm \/7Udm
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2.9 Coéng suat tinh toan cua thiét bi ’
va nhém thiét bi 3 pha

CHUONG I

PHU TAI
DIEN
VA CAC
PHUONG
PHAP TiNH
TOAN

301 thiet bi . .
qtt o qdm ptt o pdm

2 2
Syt _ \/ptt T 4

Stt :Sdm — \/pt2t +QZ2t ]ﬁ_TB — \/gU o \/gU
dm dm

ONhom thiét bi

0, P40

[ =
S, =\ P> +0;

' \/gUdm \/7Udm
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2.10 Dong dién dinh nhon cua thiét bi

K . , SRy b=
’. va nhom thiét bi 3 pha
QMO thiét by
Dong dién dinh nhon xuét hién khi khéi ddng déng co — con goi
cHUONG 11 | 12 dong dién m& may.
) Ikd = Imm = kmmIdm
QONho6m thiét bi
PHU TAI
DIEN Idn,nh(’)m = Ikd,max + (Itt o ksdIdm,max)
VA CAC
PHUONG | Tkamax - dong khdi ddng Ién nhat trong nhom.
PHAP TiNH | ldmmax-dong dién dinh mtrc cla dong co' c6 dong dién khoi
i dong I&n nhat
TOAN

k.4-hé so s dung clia ddng co co dong khai déng Ién nhat
l,, -dong dién tinh toan cua nhém
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BK Bai tap
a@wm’w% .
Cho nhém 8 thiét bi st dung dong co’ 3 pha véi cac thong so
sau, dién ap dinh mdirc 380V; hé s6 mé& may la 4. Xac dinh:
1. ~ X N h > ~ « K . N > , « K .
CHUGONG i glloocr;gs)suat trung binh cua twwng thiét bi va cua nhom thiét bi
2. Hé s0 cong suat trung binh nhém thiét bi
3. SO thjét bi hiéu qua cua nhém thiét bi
. 4. Hé so cwc dai cua nhom ’Ehiét b|
PHUTAL | 5 Xacdinh I, cta nhém néu biét 1,=99.63A ?
BIEN Sé P, (kW) |k C
S\ o I sd 0S¢ | M a
VA CAC thiét bi
ArlLAOIE 3 45 (06 |08 (0.8 |1
PHAP TINH 2 30 |06 075 |0.75 |1
TOAN 2 75 |08 |08 |08 |1
1 14.2 04 0.8 0.85 0.75




Bai tap

CHUONG I

PHU TAI
DIEN
VA CAC
PHUONG
PHAP TiNH
TOAN

1. COng suéat trung binh cla trng thiét bj va ctia nhom thiét b

(P.q,s) ,

2. Hé s6 cong suat trung binh (0.615)

3. S0 thiét bi higu qua cua nhom thiét bi (6.59)

4. Hé so cwe dai cua nhom thiét b (K,,,=1.46)

5. | 4, n€U by 1o =91.63A? (190.56A)

So thiét | pym (kW) | dgm L Pto Qto

bi (kvar) (A) (kW) (kvar)

3 5.625 4.21 10.68 3.375 2.53

2 4.0 3.53 8.1 24 2.1

2 9.375 7.03 17.8 7.5 5.62

1 14.47 10.85 27.47 5.78 4.34
58.1 44.62 35.71 27.42

10



BK Iy 2.11 Cac phwong phap ,
NP xac dinh céng suét tinh toan
1. Theo suat tiéu hao trén mdt don vi san pham
CHUONG Il )
2. Theo suat tiéu hao trén mot don vi dién tich
3. Theo hé so6 hinh dang
PHUTAI | 4 Theo hé sé nhu ciu
?IEN 5. Theo céng suat trung binh va hé sb cuc dai
VA CAC , o e . A~ X
6. Theo hé s6 dung dién (Ku_ utilizise )va hé soé
PHUONG 3 i . .
o déng thoi (Ks_ simulation )
PHAP TiNH
TOAN
11
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K. 2.11 Cac phwong phap
@ xac dinh cong suat tinh toan
1.Theo suéat tiéu hao trén mot don vi san pham
CHUONG I B M.,-w, M.wy
Pi=Pca= hodc Py =
Tca Tmax
PHU TAI
' =Pyt
oiEN Qi 2o
VA CAC W, :suat tiéu hao dién nang trén mot don vi san pham tinh bang
PHUONG kKWh (tf:u liéu tra f:wu) ’ ’ ’
., Mca: sO lwong san pham san suat trong moét ca
PHAP TINH e . A . £
] Tca: thoi gian lam viéc cua ca mang tai Ion nhat (h)
TOAN

M : tdng san phdm san xuat 1 ndm

T .. : thoi gian st dung cong suat cwe dai (h/nam) 1



%“. 2.11 Cac phwong phap ,
<. xac dinh coéng suat tinh toan

Theo suat tiéu hao trén mét don vi san pham

v Phuwong phap nay co thé ap dung cho phu tai co

CHUONG II o . 5 2
do thi phu tai khong hoac thay 4dai it.
v" Nhiing thiét bi nay thuong 1a quat gio, bom, 16
PHU TAL dién tr@, xi nghiép giay, xi nghiép hoa chat ...hé
i sO0 déng dién bang 1, hé s6 phu tai thay doi it
BIEN v' Thong s ve suat tiéu hao dwoc cung cap tw
VACAC phwong phap thdng ké va tai liéu tra ctu.
PHUONG | v Khij co nhiéu thiét bi v&i cong suat khac nhau thi
PHAP TiNH dod chinh xac giam di dang ké

TOAN | v/ Nén str dung trong giai doan tién thiét ke, khi biét
dwoc tong san pham san xuat trong nam theo ké .
hoach
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BK Iy 2.11 Cac phwong phap
< . = xac dinh cdéng suat tinh toan
Theo suat tiéu hao trén mot don vi dién tich
P =pF Pt
CHUONG I — Po On = F189
po:suat tiéu hao dién nang trén mot don vi dién tich (kW/m2)
(tai liéu tra ctru)
, F: dién tich (m2)
PHU TAI
PIEN L LR 2: £ > s A L A ah
o v' C6 thé ap dung cho phu tai cong suat nhé va phan bo deu .
VACAC | v suéttiéu hao dua trén phwong phap théng ké
PHUONG | v Théng s vé suat tiéu hao dwoc cung cap tir tai liéu tra
PHAP TiNH CLhu. , ,
v" Phu hop véi tinh toan hé thong chiéu sang.

TOAN

14
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2.11 Cac phwong phap ,
xac dinh cong suat tinh toan

CHUONG I

PHU TAI
DIEN
VA CAC
PHUONG
PHAP TiNH
TOAN

Theo céng suat trung binh va hé so6 hinh dang

v" Phu tai ciia nhém thiét bi dwoc coi 1a céng suat trung binh
binh phuwong

})tt — Khd})tbca Qtt = Kthtbca Qtt — Bttggp

v Dung cho nhém thiét bi c6 doé thi phu tai thay déi dot xuat,
dao dong.
v" Néi chung la khéng chinh xac,

v' Trong mét s6 trwérng hop phu tai trung binh binh phwong co6
thé st dung nhw phu tai tinh toan, chang han doi voi cac
nhom ho tieu thu véi ché do lam viéc lap lai ngan han

15
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K. 2.11 Cac phwong phap
< . = xac dinh coéng suat tinh toan
Theo cdng suat dinh mirc va hé so nhu cau
— _ P
CHUONG I F, =K, B, O, =Ptgp S, =P?+Q} =t
. COS @
Trong do ’
Pam — €cOng suat dinh mrc cua nhém phu tai. ,
PHU TAI K. - Hé sO nhu cau cua nhém thiét bj dac trung lay trong cac
_ tai liéu tra ctru ;
DIEN
VA CAC
PHUONG | V'
PHAP TiNH

TOAN

16



%. 2.11 Cac phwong phap ,
N xac dinh céng suét tinh toan

v Phuong phap nay gia thiét cac thiét bi co K, 1
nhw nhau va cung ché doé lam viéc
CHUONGII v Phwong phap nay phu hop véi tinh toan hé
thong chiéu sang.
v Phwong phéap nay c6 thé st dung trong giai doan
PHU TAI tién thiét ké.

DIEN v' Phuwong phap nay khong hiéu qua khi phu tai la
VA CAC dong lwc va c6 ché do lam viéc khac nhau nhiéu.
PHUONG

PHAP TiNH

TOAN

17




BK Iy 2.11 Cac phwong phap
N xac dinh cong suat tinh toan
Theo hé s6 dung dién K_(utilization factor)va hé so
dong thoi K (simultaneity (diversity)factor)
CHUONG I
n n
Ptt — Ks ; Ku,ipdm,i ) Qtt = KS ; Ku,iqdm,i
2 2 St
PHU TAI See = \/Ptt +Qy 31 =
., \/gUdm
PIEN CoOsS @, = L
A CA tt
VA CAC S«
PHUONG
. Trong do ’
PHAP TINH Pam — €ONng suat dinh mtrc cua nhém phu tai.
TOAN K. - Hé sG dung dién cua thiet bi thir | .

3 Néu cac thiét bj cé cung hé sb cong suat ( cose ) ¢ thé tinh

phu tai theo dong dién . 18



LV/HV

Xudng A maytién n1 5 0,8 4
n2 5 [o8 4 hﬁgn
n3 5 [o8 4 b
’ phoi | 144 |
ng 5 0,8 4 ’ tl phan
may khoan n1 2 0,8 1,6 0,75 xuong A
e 2 [08—16 — 09 189+
o . 3.6 tu phan
56 cAm ngoai 10/16A 18 |1 18 02 [9°— phéi
30 dén huynhquang 3 || 3 13— chinh
Xudng B mdy nén 15 ’ 12 T} 12— phan 0,9
3 6 cam ngoai 10/16A 10,6 [0,8——10,6 0.4 | 43— xudng B—15,6—
0,9
10 d&n huynh quang 1 1 T} ’
XuéngC  quat nt 25 |1 25 Ré
’ op tu pha
n2 2,5 i 25 phén u p an
ohdi 35 xuong C
10 nt 15 1 15 3 37,8
2 15 [1}—15 0.9
56 cam ngoai 10/16A 18 [ 18 0,28 |5 — Ks
20 den huynh quang 2 1 2 12— K
ku ks S

Vi du tinh phu tai tinh toan theo k, va k.

65@

19



2.11 Cac phwong phap

xac dinh cdng suat tinh toan

CHUONG I

PHU TAI
DIEN
VA CAC
PHUONG
PHAP TiNH
TOAN

Number of downstream

Factor of

consumers simultaneity (ks)
204 1
5te9 0.78
10 to 14 0.63
1510 19 0.53
20 to 24 0.49
2510 29 0.46
30 to 34 0.44
35 to 39 0.42
40 1o 49 0.41
50 and more 0.40

Hé so6 dong thoi Ks doi véi chung cw

20



4th
floor

-

6 consumers
36 kVA

qrd
floor

—)

4 consumers
24 kVA

floor

-

5 consumers
30 KVA

0.53

1 &l
floor

6 consumers
36 kVA

49

ﬁrnund
oor

4 consumers
24 KVA

46

Chung cu 5 tang , 25 ciin ho, CS lap dit 6
kVA /hd.

Tong CS lip diit cho toa nha : 36 +24 +
30 +36 +24 =150 kVA

Cong suit tinh toan ciia toa nha : 150 x
0.46 = 69 kVA

Gia sir dung thanh dén cap dién tir tang
trét , tiét dién thanh dan cé thé giam dan
theo dong tii yéu cau khi cang 1én cao.
Thuong cach 3 tang sé giam kich thwéc
thanh dan méjt lan.

Vi du , dong tai tinh tir tang trét 1a :

150%x0,46x10°

380+/3

O tang 3, dong tinh to4n 13 :

=104,83A

3
(36+24)x0,63x10 —5743A
3804/3 21



Number of Factor of

circuits simultaneity (ks)
2and 3 0.9
4 and 5 0.8
G109 0.7
10 and more 0.6
Héso dong théi doi véi tu phan phoi
CHUONG I
Circuit function Factor of simultaneity (ks)
Lighting 1
Heating and air conditioning 1
Socket-outlets 0.1to 0.2
Lifts and catering hoist ¥/ m For the most powerful
motor 1
m For the second most
powerful motor 0.75
m For all motors 0.60

Hé s6 dong th&i theo chirc ndng ciia mach
(1) Trong vai trudng hop , vi du mang céng nghiép ,hé sb nay cé thé cao hon .
(2) Dong duoc lay bang dong dinh mire ciia ddng co, dong khéi dong tang gap
3 lan dong dinh muirc .
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K. 2.11 Cac phwong phap
e o xac dinh cong suat tinh toan
Theo cdéng suat trung binh va hé so cwc dai Py,
Kmax
CHUONG Il con goi 1a phwong phap sép xép biéu d6 phu tai hay 1a phwong
phap xac dinh phu tai tinh toan theo s6 thiét bi hiéu qua.
Khi so thiét bi trong nhém n<3
PHY TAI . i i
DIEN P, = lepdm,i Qtt — ;qdm,i = lepdm,itgq)dm,i
VA CAC
PHUONG | Trongdo , .
., Pami — CONG suat dinh mlrc cua tirng thiét bj (da quy doi vé ché do
PHAP TINH | 1am viec dai han) , ’ ,
TOAN tgQ gm, t tinh tr cose, _ hé s6 cong suat cua tirng thiét bi.

23



BK Iy 2.11 Cac phwong phap
N xac dinh cong suat tinh toan
Khi n>3 va n, .<4
CHUONG Il ])tt — Zpdm,ikpt,i Qtt — qum,ikpt,Q,i — Zpdm,itg¢dm,ikpt,i
1 1 1
n- s6 hd tiéu thu thwe té trong nhém
PHU TAI k,:; hé so phu tai theo cong suat tac dung ctia ho tiéu thuy
DIEN thor | ' '
VA cAc | O-D6ivoi ho tidu thu c6 kq = 1 14y gié tri ky = K
pHuoNG | O D6i véi ho tidu thu c6 kg < 118y k= ke / K
PHAP TiNH | O Khi khéng c6 cac théng tin vé k, hodc kg ; k.4 6 thé lay
TOAN gia tri trung binh cua chung nhw sau :

-Tai c6 che do lam viéc lau dai lay gia tri k= 0.9

- Tai c6 ché do lam viéc ngéan han I3p lai lay k= 0.75-0.8 *



BK Iy 2.11 Cac phwong phap
N xac dinh cong suat tinh toan
Khi 4<n,, <200
Ptt — Kmathb — Kmaszdem
CHUONG I .
Q. =1L1Q, ———khi———n, <10
Q. =0Qy,———khi-——n, >10
PHU TAI
DIEN P,, - Cong suat tac dung trung binh ctia nhém thiét bi
VA cAc | Kea - hé s str dung cua nhom thiét bi
PHUONG | Pam - €Ong suat dinh mirc cia nhom thiét bi da quy doi ve
., ché do lam viéc dai han
PHAP TINH

TOAN

K. ..x — hé sO cwc dai cong suat tac dung

25
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2.11 Cac phwong phap ,
xac dinh cong suat tinh toan

CHUONG I

PHU TAI
DIEN
VA CAC
PHUONG
PHAP TiNH
TOAN

Khi_n,,> 200

P, =Py =K, Py, Q“ - th

Cac dai lwong con lai cua nhém

S PZ +Q2
A

cosp, =—*
it S
It

26
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K. 2.11 Cac phwong phap ,
..... @ . xac dinh cong suat tinh toan

mmmmmmmwﬁ

Bai tap: Cho nhom thiét bi ddng lwc 3 pha véi cac
thong soO sau, dién ap dinh muc 380V;Xac dinh:

CHUONG Il | 1. CAng suéat tinh toan cﬂa nhém theo phwong phéap
Kimax Va Py (Py, Qg Sy, |y, COSQy)
_ So P, (kW) | kg4 Cosep |n, Cosoy
PHU TAI thiét bi ;
DIEN 10 7.5 0.35 0.56 1546 |2

VA CAC 4 15 0.2 0.6

PHUONG 5 22 014 |05
PHAP TiNH

TOAN

27
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2.11 Cac phwong phap
xac dinh cdng suat tinh toan

CHUONG I

PHU TAI
DIEN
VA CAC
PHUONG
PHAP TiNH
TOAN

Cong suat tinh toan tai ti phan phoi ‘
Ap dung khi tu phan phoi (Main Board) c6 nhiéu tu
dién da xac dinh phu tai tinh toan ndi vao .

Pu = KatZII Pit,is Qy = Kdtzlz Qtt,i;
Sit = \/Ptzt T Qtzt

Kdt : hé sg“S dong th&i phu thudc sd nhanh tai noi
vao va ché do lam viéc cua tai .(< 1)

28



BK. 2.11 Cac phwong phap ,
xac dinh cong suat tinh toan

JJJJJ

mmmmmmmwﬁ

Bai tap: Tu dong lwe 1 cé 8 thiét bi st dung déng co 3

pha v&i cac théng sb sau, dién ap dinh mdc 380V; cac

CHUONG 11| déng co lam viéc theo ché dé dai han . Xac dinh:

1. Céng suat tinh toan cta ta dong Iwc 1 theo phwong
phap K., va Py, (Py, Qy, Sy, L, COS(Ptt)

2. Xac dinh dong dién dinh nhon cua tu déng Iwc 1

PHU TAI
s SP. &N 6kt tiih toan ere ta FoNg It
VA CAC *' thec phwong phap K., va Py, (Py, Qi Sy,
PHUONG - 22576K*1mt; 44.14Kva;
PHAP TiNH 0.8 0.8 3
TOAN i da-ty
Al 8 8 5




BK Iy 2.11 Cac phwong phap
e s xac dinh céng suat tinh toan
Bai tap
1. Céng suat tinh toan cua tua dong lwc 1 theo phwong phap K, ., va P,
(P Qqy Sty lys COSPy) (37.94; 22.76; 44.24; 67.22; 0. 8575)
2. Xac dinh céng suat tinh _toan ciia TPPPX (P, Q, S, Iy, COS® ). Cho
K4=0,91
CHUONG I a) Khikhéng c6 bi (112.51;99.61; 150.3; 228.35; 0.75)
b) Néu cé tu bu la 50 kVar trén TPPPX (112.51; 49.61; 122.99; 186.86;
c) 0.915) , ' '
3. Xac dinh dung lwgng bu cua tu bu dée hé s6 cong suat caa TPPPX
_ bing 0.95 (62.62)
PHU TAI -
o~ Sol
DIEN thiet Pam P Q, lam Nhq Kinax
. i bi (kW) | (kW) | (kvar) | (A)
VA CAC
PHUONG 3 1.875 | 1.31 | 1157 3.79
PHAP TiNH 2 9.375 | 6.56 |4.92 17.81
) 5.86 |1.41
TOAN 3 4.687 |3.28 [2.46 |8.9
1
TbL1 | 38.43 |26.9 | 20.69
1




Hpusep 4.2, Onpenenrre pacueTHBIC HATPY3KH IPYIITLL MK TPOMTPH-
CMHHEOB JMHTCALHOIO pPekHMa pafoTsl Mo CASIVIOUIHM JaHHBIM:

1O npuemuukoe o 7,5 kBt & = 0,35 cosp = 0.56; tggp = 1,17,

4 npuemuuxa no 15 kBt k&, = 0,2; cos¢p = 0,6 tgg = 1,33;

5 npueMmHHKOB o 22 kBt £ = 0,14; cos¢ = 0,5; tgp = 1,73,

HonupaneHoe Hanpamenue cetn 350 B,

Pemenwne OnpencineM yCTaHOBASHHYI0 MOIHOCTE FPYTITE

o= 10-75+4-15+5-22=75+ 60+ 110=245 kBr.
TTo Berpaersro (4.12) HaxomuM TPYTINoRoH KO (HPHITHEHT HCIOAB3ORAHHA

_0,35-7540,2.60+0,17-110 _ 26,3+12+15,4 _ 53,7

K

“ - ——=0,22.
245 245 245
ppek THEHOE YHCIO FEKTPOTPHEMHHKOR 110 dopmyne (4.10)
P b
n, = : 245 - =15,5.
10-7,5°+4-15 +5-22
Hpuaumaem . = 15,

ITo Tadm. 116 ana K L 022 un = IS5 myvreM NHHEHHOH UATEPNOMSLHNA
HAXOTHM I{p = 1.,21.

Pacucrnas akTHBHaA HarDY3IKa IpyIiikl TIPHEMHHKEOB 110 hopmyne (4.9)
£ = 1,21 53,7 = 65,0 xBr.
PacuerHasd peakTHBHAM HAIDY3Ka rpyrmnkl no Beipazeruio (4. 13)

O =263-1,17+12-1.,33+15.4-1,73 = 73.4 xkeap.
FNMommaa MOLIHOCTE HATPYW3IKH

5, =+/65"+73.4° =98 «B-A.
Pacucriabiii TOK

[o=e2S 1490 AL

~ J3.0.38
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IMpumep 4.3, OnpejenTe pacuCcTHRIC HATPYVIKH NPENIIPHATHA HA ILHH-
pax 10 kB PI1, umeroniero mecTs NpHCOSIMHCHMH. YCTaHOBICHHEIE MOLI-
HOCTH npucoeauuHenuid P = 5600; 6700; RBO00; 7600; 6300; 8500 Bt
Cpeanue 3HaveHHA KOO HIIHEHTOB HCIMOJIB30BaHHA K, =04;0,2,03; 0,14,
0,25; 0,35, xoadpuupenToB peakTHBHOI MomHocTH tg ¢ = 0,42; 0,48; 0,5;
0,55;0.46; 0,47,

Pemenwne Haxogum cpenues3pelieHHOe 3Hd4eHHe KodpHUHEHTa
HCIONBE3OBAHMA TTPCATTPHATHA

D 4-5600+0,2-6700+0,3-8000+0,14-7600+0,25- 6300+0,35 ES{]{] )

K
" 5600+ 6700+ 8000+ 7600+ 6300+ 8500

_ 2240+1340+2400+1064+1575+2975 _ 11594 _
42700 Ta2700 T

ITo Tadn. IS mns KH = 0,27 m m = 6 onpenemaeM koa§pHIICHT
oaHoppemenrocTH K, = 0,8.

PacuerHas akTHBHaA Harpyska npennpuatis uwa mHHax 10 kB PII oo
BeIpa#enmio (4.13)

P =0,8-11554 =08275,2 kBT,
Pacueryas peakTusHas Harpy3ka no gopmyne (4.17)
szg_.g (2240 - 0,42 + 1340 - 0,48 + 2400 - 0,5+ 1064 - 0,55 +
F1575-0,46+2975-0,47)=4393,6 keap.
[TonHas MomHEOCTE Harpy3kH Ha inHHax PII

8, =/9275,2° +4393,6° =10263,2 xB-A.



Npumep 4.4, o woaduprumenTy cripoca HAMAWMTE PAacUHeTHRIC CHIIOBEIC
HATPY3KH PCMOHTHO-MEXAHHYSCKOND LeXxa © VCTAHOBACHHON MOIIIHOCTERD
£ = 1600 xBr.

Pemcuue. o raon, 119 HaxommmM i uexa K= 03 u cosgp = 075
(tgep = 0,88). Pacuerras akTUeHaa Harpysxa mo doprayae (4.20)
F‘F = (0,3 - 1600 = 450 BT
PacderHaa pecakTHBHAN HArpy3IKa Mo BeIpamerwmro (4.21)
Qp = 480 - LEE = 422 4 kBap.

IMonuas MOINHOCTE PACYSTHOH CHIIOBOM HAlPY3EH

&= [480° 4—422,42_=ﬁ3‘5',4 KBE-A

MNMpumep 4.5, Onpengenyre pacueTHYH) AKTHBHYIO HAIPY3KY TPYTHILL KOM-
MNPeCCcoOpoOR, NPOH3ZBOIALITNX 34 cMerny 280 000 v® cacaToro posayxa. Jmrrelib-
HOCTE CMCHEI 8 9acos, VICHLBHBIH PAcNON 3ICK IPHOHCPIER W = 0.1 xkBr-a/n.

Pewewnne PacuerHas agkTHBHas Harpy3ka mo dgopmyne (4.22)

Po— 0,1-280 000
" &

IMpunmep 4.6, Onpenenydre pAacHeTHYH CHITOBYH) HAIPYIKY MEXanHYe KO-
ro uexa Iwmomansie S = 1800 w*. [InothrocTs parpysss p = 0.3 B/’

Pemmenwe Ilo dopmyne (4.23) pacuernas cHIO0Bad Harpyika iexa

Fp=— 0,3 - 1800 = 540 BT

Mpumep 4.7. OnpenenMTe IMHKOBLBINE TOK ITHHHH, MHTAHINCH IpyOmnmy
ANEKTPOINPHEMITHKOR C© DPDACUSTHBRIM TOKOM fp=— 250 A, MakcHmManbILIA
NVCKOBOH TOK HMMEeeT JEHIrarel/ls Hacoca momHocTer 30 kBTt Ero momm-
HaabHBIH Tok [ = 57,9 A, mmyckosoid — [ = 405 A, gosdvbuument
HCIonbL3oBEanma A= 0.7,

Peurenwue [MTUukoBRI TOK ONpeeisceTcs 10 BeIpasceHiro (<4.24):

F =405+ (250—-0,7-537,9)=614,5 A.

M

= 3500 kBT
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~Tipusiep 1.8: Pacnipencnwrensmsit. cumomo. mymur-PEV-{ - e —
pansHoro wunonposona. -Ha PIT-1 noaxmoyenss 1, xonn4ecTs0 ¥ MOWROCTS KOTO-

pbix npuBeaeHs: » Tabn.1.4. Onpe,uenun pIIC‘lﬂTHHe HATpY3X® :umn nynm K M-
HMH, THTaloUeH &r0. -

Pacuer Harpyiok  npasepy 1.8
- R | Koan-{ VYeramosn. | D - Cpeming a- |
Hauucniobaune - yecr- | moupiocts | Ko | cosgpigp rpy3xa
< emgitupe 38 O B P. | b B Paw | Qe |
: . l|39Mn]| xBr | xBr T kBt | xmap
. . o 2 3 4 | 5 6 | 1 g8 |
1. Tokapitie CTanku 3 |15 | 25| 016 060/1,32 | 36 | 48
PI,Cmnram.nuc CTAIXH lI | 13,5 17-  0,16 | 0,60/1,32 43 | 58 |}
3. LiraMnosouniic ﬁpccm.i {2 25 50 0,17 , 0,55!1._!5 3.5 9,3
1. Cairiexi. BOrWIRINS 2 | 45 | 90 | 060 | 080075 54 | 40
5. Moctosoit kpatt R | S T
(Prns=32xBr, [1B=0,4) 1 {25235 |00 ose13 | 20 | 35
Wiorono PIl-1 | 10 | 25/4,5| 120 | 0,19 T | 38 | 239




Pewetine:

1. M3 1a6n. I1.1.1 ans xaxporo D11 Gepen naunme nas K, cosp u 3anoanseu
rpadui 5 # 6 rabu.l 4.

2. MouwHocTs MOCTOBOTO Kpana npupomiM k [TB=100%

Py = Py - VTIB =32 /0,4 =20,5 xBr

N 3AHOCHM ¢ B pacueTHyio Tabn.l.4.

3. Onpenenses cpeaNue KATPY3IKH C HCIONLIOBAHNEM CRENYIOLWIMX BLPAXKCHHE!

Pou =Ky Pyy; Qo =Py 189

R 3aHOCHM B Tabn. 1.4, rpadu 7 u 8.

4. OnpenenseM CyMMapHbie: YCTAHOBREHHYI0 MOWmHOCTS Pu=129 xBr, cpeanioo
MOLUHOCTS: AXTHBHYIO Pa,=23,8 kBT # peaxTHBHYIO Q0=27,9 xpap.

5. OnpenenuM rpynnopofl x03PPHUKHCHT HCTIONLIOBAHNRS

K, =£E.=_zls._0,19
Py 129
6. Onpcmnun.no(t )
p? 129

s
—
&

W ; -S—-— .
Y Ph (3752 +2:135+2.25 +2.4,57 420,57

7. NMo(1.13) npy ny=8 1 K.=0,19 naxomum K.=2. Eciu onpeaenurs n, no ynpo- -
wesHol dopmyne, TO NPH MTPiuy/Prnie=25/4,5>3 K Ku<0,2 HYXHO OnNpeciuTh
=2-13,5+1-25+1.20,5=97,5 kBT, n,=5; P,+=97,5/129=0,75; n,«=5/10=0,5 no (1.14) naxo-
AHM Ne+=0,75, TOraa n=ree-n=0,75-10=7.5, T.c. npiiHMaeM n=8. Pe3yapTar pacyera ra-
Koil Xe, 4TO ¥ noMyyeH B 1.6,
8. Onpenensem no (1.12) P,=47.6 xBr ¢ yyeroM JaHHmx Ta6n.1.3
Q,=1,1:27,9=30,7 xBap. |



TIpumep 1.9, 3anana cxems uexoohi Mextpusecxok cerw (puc.1.2) n nepeyess
YCTRHOBNEHHOTO TeXHOMOTHYeckoro obopynoranus (tabn.l.5 rpadu 1-4). Paccurrare
HACPY3KH NO OTACbHBIM MATHCTPANAM B TpaHchopuatopy uexosod TII.

~ Pewenye: M3 rebmrunt T1.1.1 (npunoxenns) Gepen narnie Ky, C0sO H 32HOCHM
ux B rpadil 5 u 6 Tabn.1.5. [padu 7,8 u 13,14 sanonusiores ¢ MCNONLIOBAKKEM Che-
JYOLIHX BLPAXCHHHA:

. 2

Q & m;a Sp‘: P +Qpil 7;'6—

Ipu pacyere narpysox no LLIPA-1 v 11IPA-2 oTaensHO Onpenensiores pacyer-
#iie Harpyskk 3T I rpynnii (c nepementbiv rpaduxoM HATPYIXN) H K HHM 200amtioT-
cx cpegnue narpyskn 31T 1 rpynnbi { ¢ HPAXTHYCCKH NOCTOSHKBM rPAOHKOM HArPY3-
Kh),

Jlnx pacyera warpy3ox no Tpanchopma.opy B uenoM MoxHo Guno Ou cocra-
BT CBOANYIO TaOnuuy, Bbinenus B Nt 1 | rpynnul ¥ ONPENSANTL PacHETHME Ha-
TPYIKK 3TOH IpYNnM, 2 38T¢M RPHIUIOCOBATD X Hell CPRHHE HATPYIKH BOEX YMIOB,
Paccuntaan Taxum oOpasom Harpyska TII cocrasuna Ou #a 4,57 metblie ompene-
nexuokt no Taba.1.5.



o Pacuyerinie nanHbie k npumepy 1.9
I i Ype | Yoranomien- | Cpennax
t HaustenOBaHME YMIOB | RO | HME MOWHOCTS, | Ky | compl/rge HArpyIxa N KoKl P, Q, S A
NHTAHKA 311, kBt
u rpynn 311 68 | Pamn ( Pu Pau | Qo kBr | xpap | xBA | A
Pitga
| 2 3 4 5 8 7 8 9 10 1] i2 13 14
Tpoarch (2 nsovon
aHa
:fr. ) @ o 2 | x50 | 200 | 0,20 | 0,6/1,03 L 33
TeTTIs)
G)Bcowonnenidl rom- | 6 37,51 % | Ov | 0,6/1.13 } ] P2
o W Tecuna (2-7 5+1.30) _
s} Mepepuwerse wocra (3] 2 | 240 | 160 | 0,20 [ OII3 L 32 | 43
: rgmmr:ml : : '
HTOTO: 0 >3 450 | 0,20 90 120 9 LY 171 132 17 328
l-U?l\'l i
Mertamopexymcrasm | 38 | 5 | 190 | 016 | 061,33 | 304 | 405 ;'
 (rp. 3 - ' - ’
Epu;;; obopynceavme | 13 15 195 | 017 [06s8/1,18{ 332 1
IE. :
HTOTO |-R rpyrans 51 >3 385 | 0165 | 636 | 785 51 L L ¥ &t 120 | 178
3aarrponcu. (1l rpyrma) i 59 59 | 080 1,00 40 | - 40 .
Barmuorroput (11 rpynna) 2 4.3 9 065 [ 0807 | 48 | 38 4.8 it :
Hrore oo LIPA-| 41 > 444 | 024 108 12 128 % 156 | 233
LUPA-2 ' '
Craoo pazee (1 rp. 3T | 66 | 51/4 | 800 | 020 [ 0651105 ] 160 | 184 | 34 |13win ]| 214 | 202 | 294 | 446
Barmuartopu (ilrp.) 4 15 60 | 070 | 0BO75 | 42 3l 42 L1 .
Hacoow (lirp.) 2 75 150 | 080 | 08075 { 120 90 120 90
Harpesatem (iirp.) 3 30 % | 080 | 100 n - n [ --
Hroro no LLIPA-2 69 | >3 | 1100 } 0,358 304 | 308 L 443 | 323 | 552 | B24
HTOTO no LLIMA i33 2127 592 | s07 T46 | 545 | 923 | 1379
OcseTwrem e uarpya 42 09 1,000 18 - 36 | - 38 58
HTOMOno TN 133 ] >3 [ 2169 | 028 | 630 | so7 784 | 45 | 955 | 1425






