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NGHIEN CIJU A N H HU-b-NG CUA T 6 C 0 0 GIO, NHIET 0 0 CUA 
MOI TRU'O'NG XUNG QUANH VA DIEU KIEN DIA HJNH D 6 | VOI 

KHA NANG MANG TAI CUA MANG DIEN 

TRAN QUANG K H A N H 

1. DAT VAN DE 

Phan lan he thong phan phoi va truyen tai dien nang a nuac ta la mang dien ngoai trai. 
chiing luon luon phai chiu sir tac dgng ciia cac dieu kien khi hau va dia hinh. Sir thay doi cua 
nhiet do moi truang co the lam thay doi kha nang truyen tai cua cac thiet bi dien, trong mot so 
truang hgp khi nhiet do tang co the lam cho cac thiet bi dien bi qua tai, dan den su co trong he 
thong. Toe do gio co lien quan true tiep den qua trinh truyen nhiet ciia day dan. Su phat xa ciia 
Mat Trai c6 the lam thay doi dien tra ciia day dan... Tat ca nhtrng anh huong nay co the lam sai 
lech nhirng tinh toan thiet ke cung cap dien va lam tang chi phi cho qua trinh phan phoi va 
truyen tai dien nang, vi vay neu khong xet den nhtirng anh huang ciia cac dieu kien ben ngoai thi 
CO the no thiet hai rat dang ke. Do do viec nghien ciru su anh huang ciia cac dieu kien khi hau 
dja li doi vai cac thong so cua mang dien la bet sire can thiet va cap bach. 

2. CO SO LI THUYET 

Duai sir tac dgng ciia buc xa Mat Trai, be mat ciia day dan hap thu mot lugng nhiet nang. 
ma doi khi co th^ tuong duang vai lugng nhiet do dong dien sinh ra. liic do nhiet do ciia day dan 
CO thi tang den gia trj Ian hon mire cho phep. Quan he giira dien tra va nhiet do dugc xac dinh 
theo bieu thuc 

Re = Ro[l+a(0-2O)] (1) 

trong do : R(9 - dien tra ciia day dan a nhiet do 9, Q/m; Ro - dien tra cua day dan a nhiet do 
chuan (20^0); 0 - nhiet do thuc te cua day din, "C; a - he so gian no nhiet, doi vai day nhom va 
nhom loi thep a = 0,004. 

d chS do lam viec binh thuang day din mot mat bi dot nong bai lugng nhiet dong dong 
dien sinh ra theo dinh luat Jun-Lenxo', mat khac no luon luon hap thu mot lugng nhiet do birc xa 
Mat Trai. Nhiet lugng nay se d6t nong day dan va truyen ra moi truong xung quanh. Sir truyen 
nhiet ra moi truang xung quanh dugc thuc hien theo nguyen li doi luu va birc xa. Neu xet mang 
dien a che do xac lap, tire la bo qua lugng nhiet dot nong day dan tir nhiet do ban dau den nhiet 
do xac lap thi phuang trinh can bang nhiet cua day dan co dang 

llRe + Wb.= Wk + WR (2) 

trong do: I - cuang do dong dien chay qua day din. A; Wb, - nhiet nang do day dan hap thu 
duai birc xa ciia Mat Trai trong mot dan vj thai gian; W ,̂ WR - lugng nhiet toa ra moi truang 
xung quanh theo nguyen li doi luu va birc xa. 

Sir hap thu nhiet ciia day din phu thugc vao vat lieu dan, cuang do birc xa ciia Mat Trai va 
vi tri dia hinh nai duang day di qua va co the xac djnh theo bieu thirc 
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Wbx = (3.d.K.C0R.sin5, W/m (3) 

P - he so phu thugc vao vat lieu day dan; d - duang kinh cua day dan, m; K - he so tinh den do 
cao ciia duang day so vai mat bien H: 

K = 0,116.1gH +0,752 n l u H < 1000 m; (4) 

K = 0,306.1gH+ 0,182 neu H > 1000 m; 

5 - goc chieu ciia tia sang Mat Trai; 

5 = arcos[cosh-cos(180-v|/); (5) 

H - goc cao ciia Mat Trai phu thugc vao vT tuyen 

h=113 ,5 -cp (6) 

(p - do vT tuyen; i|; - goc phuang vi Mat Trai, tai thai diem birc xa cue dai irng vai 12 gia trua, 
v|;= 150" 

Thanh phan nhiet truyen ra moi truang xung quanh theo nguiyen li doi luu phu thugc vao 
toe do gio, nhiet do ciia moi truong va dugc xac dinh theo bieu thirc 

Wk= l,068.10•^NL•.T°"^Ae; (7) 

A9 - do chenh lech nhiet do giii-a day dan va moi truang xung quanh; T = Go + 273 + 0,5A9; 
9o - nhiet do khong khi a moi truang xung quanh, °C; Ny - chuan so Nusselt khi lang gio (v = 0) 

Nu = 0,436 + 0,55.G°-^" nlu G < 10^ (8) 

Nu= 0,55.0"-"^ n e u G > lO'; 

trong do: G - chuan so Grashop 

a . 202 ,60^^:5 ;^ 

Po - ap suat khong khi a do cao mat bien, atm; 

Ff hf 
M = 1-0,034 — + 0,0005(—)- (10) 

• '0 ^0 

To = 273 + 

Khi toe do gio Ian hon 0 (v > 0) 

Nu = 0,32 + 0 , 4 3 . R / ' " neu R^ < 10^ (11) 

Nu = 0,24.Ra°' nguRa > 10^ 

Ra - chuan so Rayleigh 

. , = . 4 3 5 7 6 ^ . ( ,2 , 

Nhiet nang toa ra moi truang theo nguyen li hire xa dugc xac dinh theo bieu thirc 

Wbx = 71,2513.£.d.T\A9.10"", W/m; (13) 

trong do: e - he so burc xa ciia day dan. " 

Thay cac gia tri tuang irng vao bieu thirc (2) ta se dugc bieu thirc cho phep danh gia miic 
do anh hucmg ciia cac dieu kien khi hau va dia li doi vai dong dien truyen tai tren duang day. 
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Gia tn dong dien cue dai cho phep dugc xac dinh theo dilu kien d6t none co the riit ra tir bieu 
thirc (2) 

; ^ m+W,-K. 
'/> Rn 

f(v, 9, H). (14) 

Bieu thirc (14) chinh la mo hinh toan hgc cho phep danh gia su anh huong cua cac dieu 
kien khi hau. dja li doi vai cac tham so kT thuat khac nhau cua mang dien nhu dong dien dot 
nong cho phep, ton that cong suit vv. Gia tri bao t6n cong suit co the dugc the hien theo bieu 
thirc 

A P = Î Re = f,(v, 9, H). 

3. PHAN TICH KET QUA TINH TOAN 

Tren ca sa li thuyet da trinh bay chung ta ap dung cu thS doi vai mang dien viing dong 
bang Bac bg vai nhiet do trung binh ciia moi truang trong nam la 22 ^ 24°C. Bai toan dugc giai 
tren vi tinh theo sa d6 thuat giai hinh 1. Ket qua tinh toan doi vai day nhom dugc bilu thi trong 
bang 1. 

Bdng I. Ket qua tinh toan dong dien cho phep ciia day nhom 

A-16 

A-25 

A-35 

A-50 

A-70 

A-95 

A-120 

Dong dien cue dai cho phep 

Theo bieu thirc (6) 

81 

106 

135 

160 

200 

245 

280 

Theo so tay thiet ke 

105 

130 

175 

210 

265 

330 

380 

He so hieu chinh 

0,77 

0,82 

0,77 

0,77 

0,76 

0.74 

0,74 

Phan tich ket qua tinh toan bang 1 ta thay a dieu kien khi hau thuc te ciia viing dong bang 
Bac bg, dong dien dot nong cho phep nho ban so vai gia trj cho trong so tay thiet ke, ma dugc 
lay theo dieu kien on doi. Nhu vay de thiet bj dien co the lam viec on dinh trong dieu kien khi 
hau ciia mien Bac nuac ta thi cac gia tri dong dien cho phep trong cac so tay thiet ke can phai 
nhan vai mot he so hieu chinh ki.̂ . Nhu so lieu tinh toan (bang 1) gia tri nay dao dgng trong 
khoang tir 0,74 ^ 0,82. co the lay gia tri trung binh la 0,77. 

Moi quan he phu thugc giua cac tham so mang dien vai cac yeu to khi hau va dia li dugc 
the hien tren hinh 2. Phan tich cac duong cong phu thugc ta nhan thay toe do gio co anh huang 
rat lan d§n cac thong s6 cua mang dien. Khi toe do gio tang tir 0 den 5 m/s thi gia tri dong dien 
cho phep tang len gan 2.5 lan. Sir tang tiep theo ciia toe do gio lam cho dong dien phep tang 
cham ban. Nhu vay vai mire do gio vira phai thi che do lam viec ciia mang dien se thuan Igi han. 
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Khi toe do gio Idn kha nang truyen tai ciia mang dien se tang nhung luc do duong day se phai 
chiu tai trgng ca hgc Ion (phan nay se dugc trinh bay a chuyen de sau) dieu do lam tang chi phi 
ciia duang day. 

Nhap dir lieu ban dau: 9, v, H, d, 
Ro, PQ, cp, v, (Op, (3 

1 ' 

K = 0,116 lgH +0,752 

H< \Qm^ 

1 ' 

K 

I f 

Wb. 

= 0,3061 gH +0,182 

NU=0,3436+0,55G" 

Wk= l,068.10"'.Nu.T""'Ae 

Wbx = 71,2513.e.d.r.Ae.l0 3 An in-11 

Hinh 1. So do thuat giai 
nghien ciiu anh huang ciia 
cac dieu kien khi hau dja li 
den cac thong so mang dien 
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Khi nhiet do tang thi lugng ton that cong suat se tang, lam tang chi phi va giam hieu qua 
truyen tai ciia duang day. Duang dac tinh phu thugc giira dong dien cho phep va do cao so vai 
mat bien I = f(H) cho thay su anh huang ciia chieu cao H doi vai gia trj dong dien cho phep la 
khong dang ke: cir 200 m do cao, dong dien cho phep chi thay doi khoang 1%. Trong thuc te cac 
dieu kien dja li chii yeu anh huang den cac chi tieu kinh te ciia mang dien. Chang ban doi vai 
cac viing niii cao su phirc tap ciia dia hinh lam thay doi ket cau ciia duang day, lam tang chi phi 
xay dung va lap dat... 
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Hinh 2. Su phu thuoc ciia dong dien cho phep vao cac yiu to: a) toe do gio; b) nhiet do trung 
binh ciia moi truang xung quanh; c) do cao so vai mat bien 

4. KET LUAN 

Cac yeu to ve dieu kien khi hau va dja li co anh huang true tiep hoac gian tiep den cac 
thong so CLia mang dien, do do rIt can dugc nghien ciru mot each nghiem tiic de c6 cac giai phap 
hieu chinh thich hgp trong qua trinh thiSt ke, xay dung va van hanh mang dien. 

Khi nhiet do trung binh ciia moi truang xung quanh cang lan thi gia trj dong dien cho phep 
ciia day din cang nho. Doi voi khi hau viing dong bing BIC bg gia trj dong dien cho phep ciia 
day nhom nho hon so vai gia trj cho trong cac so tay thiet ke khoang 0,77 lan. 

Toe do gio CO anh huong rIt dang ke den kha nang truygn tai cua duang day tai dien. Doi 
vai cac viing thuang xuyen co gio nhe kha nang truyen tai ciia duong day se tang, tire la gia trj 
dong dien cho phep tang. 

DiSu kien dja hinh khong co anh huang dang kk den cac thong so kT thuat ciia mang dien, 
ma chi anh huang den cac thong so kinh te. 
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SUMMARY 

RESEARCH OF WfND SPEED, SURROUNDING TEMPERATURE AND TOPOGRAPHIC 
CONDITIONS INFLUENCES ON LOADABILITY OF ELECTRIC NETS 

Air-open electric nets are always effected by the sourounding environment conditions. 
Moreover the influences of climate and topographical conditions on electric nets are very 
complicated. The analysis of characteristics of Sun radiation and head transpherence helps to 
design a mathematical model to study the influences of wind speed, atmospheric temperature 
and topographical conditions on loadability of electric nets. The results of research show that in 
climate condition of Vietnam the critical currents of wires are lower than those in the temperate 
climate regions. That lets to adjustement edit correct the value of critical electric current in the 
design manual. 

Dia chi: Nhan bdi ngdy 5 thang 5 nam 2008 

Khoa Dien, Truang Dai hgc Dien luc. 
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