SAI SO KHI XAC BINH BANG THi NGHIEM MO HINH CUA HE SO LUV LUONG
QUA DAP TRAN NHAM BINH RONG CHAY KHONG NGAP
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Tom tat: Khi thi nghiém mo hinh thuy luc chiing ta phdi xdc dinh sai sé cua két qud do, tir dé
mdi ¢é thé phan tich két qud va danh gid sai s6. Mot trong nhiing phuong phdp hay diung la phuong
phdp vi phdn toan phdn. Sau ddy la cdach xdc dinh sai s6'l6n nhdt ciia hé s6 luu luong qua ddp tran

khi thi nghiém mo hinh.

1. Chon mo hinh

Mo hinh dong chay trong long dan hd trong
d6 c6 dong chay qua dap tran dién ra theo tiéu
chudn Froude nghia 1a theo tiéu chudn tuong tu
dong luc hoc. Yéu t6 quyét dinh vé tuong tu &
day la trong luc, con luc dinh, luc ap suét, luc
quén tinh va cic luc khac khong déng vai tro
quyét dinh. Thong thuong, n€u mo hinh dong hd
c6 chiéu sau dong chay va van toc du 16n (chiéu
sau h>(3+5)cm va s6 Raynolds Re>1000) thi
chiing ta c6 du diéu kién:
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Tu dé ta c6: A =idem; C =idem;
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tuyén tinh cho mo hinh d¢ nham tuyét doi (hinh
hoc). Tuy nhién, theo Zegzda thi A = f(d,)
khong phai la quan hé that su tuyén tinh.

2. Sai so 16n nhat khi xac dinh bang thi
nghiém mo hinh cua hé sé luu luong qua dap
tran nham dinh rong

Xét truong hgp dap tran dinh rong chay
khong ngap, ta c6:
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Nhu vay, hé so luu lugng C =m./2g 1a ham
biéu thi bdi C=C(Q,B,H,V). Trong dé, m va C la
hé s6 luu lugng; Q 1a luu lugng; B 1a bé rong

tran; H 1a cot nuéc trudc tran so véi dinh tran; V
la Iuu tdc tGi gan trude tran.
Tir cong thic (a) ta c6 sai s6 thuc do dan suat
ctia hé so luu lugng xac dinh theo cong thic sau:
AC =|C, - AQ|+|C} - AB|+|C,, - AH|+|C}, - AP| (D)

trong do:
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AC - Sai s6 ctia hé s6 luu luong

AQ - Sai s6 thuc do luu luong;

AB - Sai s6 thuc do bé rong tran;

AH - Sai s6 thuc do c¢6t nudc trude tran;

AP - Sai s6 thuc do chiéu cao ngudng tran.

AQ, AB, AH va AP phu thudc vao do chinh
xac cua thiét bi do da biét. Tur cong thic (b) ta
xéac dinh duoc AC sau khi xac dinh day du céac
dai luong:
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Thuc t€ thi nghiém thuong phai lam bai toan
nay nhi€u 1an cho nhiéu phuong 4n thi nghiém.
V6i cong cu may tinh nhu hién nay thi viéc tinh
todn ciing tré nén don gian, c6 thé lap trinh theo
nhiéu ngon ngit khac nhau, tham chi c6 thé st
dung Excel. Mot trong nhitng ngon ngit thich
hop cho bai todn nay la ngon ngit Pascal. Sau
day ta c6 thé tham khao mot vi du.

3. Vi du tinh toan

Vi du: Tinh sai s6 16n nhat khi x4c dinh bang
thuc nghiém hé s6 luu luong cua dap tran dinh
rong chay khong ngap véi 12 cdp do luu lugng

PROGRAM TINH SAI SO;

CONST

“4)

khac nhau. M6 hinh thuy luc dap tran dinh rong
trén mang kinh c6 kich thuée: cao P=0,368m;
rong b=0,61m. Pa biét AQ = £2%.Q; AB =
+1mm; AH = £0,lmm; AP = x1mm va cac tri
s0 thuc do Q va H.

Céc dai lugng trong vi du da tinh toan: n- thi
tu cdc thi nghiém; P- chiéu cao ngudng tran (m);
b- bé rong tran bing bé rong mang thi nghiém
(m); Q- Iuu lugng (m’/s); V- Iuu téc¢ trung binh
(m/s); H- cot nude thugng luu so véi dinh tran
(m); Hy- cot nude thuong luu so véi dinh tran c6
ké dén luu toc t6i gin (m); m- hé s6 luu luong
cta dap tran.

Sau day la két qua tinh dugc lap trinh theo
ngodn ngit Pascal.

n=12; P=0,368; g=9,81; b=0,61; dP=0,001; dH=0,0001; dB=0,001;

TYPE

vecto=array|1..n] of real;
VAR

Q, V, H, Ho, m, CQ, CB, CH, CP, dQ, dC, dm, dm1, X1, X2:vecto;

izinteger; out:text;
BEGIN

assign(out,”’C:hw1’); rewrite(out); {cho ket qua vao o C file hwl}
Q[1]:=0.15022; Q[2]:=0.11900; Q[3]:=0.09709; Q[4]:=0.07685;
Q[5]:=0.06362; Q[6]:=0.05309; Q[7]:=0.04286; Q[8]:=0.03347;
Q[9]:=0.02464; Q[10]:=0.01847; Q[11]:=0.01256; Q[12]:=0.00727,;

writeln(‘ H thuc do’);
fori:=1tondo

begin

write(‘H[‘,i,”]="); read(H[i]);

end;
writeln(out, ° Sai so max’);
writeln(out, ° ”);
writeln(out,” TT Q H A"
writeln(out,* (m3/s) (m) (m/s)

writeln(out, ¢ ’);
fori:=1tondo
begin
V[i]:=Q[i] / b/ (H[i]+P) ;

Holi]:=H[i] + (V[i] * V[i]/2/g) ;

{vao so lieu H[i] }

dC dml );

(%) ")

Ho m dm

(m)

m[i]:=Q[i] / b /sqrt(2 * g * Ho[i] * Ho[i] * Holi]);

X1[i]:=sqr(Qli] / b / (H[i]+P));

X2[i]:=exp(2.5 * In(H[i]+X1[i] / 2 / g));

CQIlil:=(H[i] - X1[i] /g ) / b/ X2l[i] ;

CBli]:=— Q[i] * (H[i] - X1[i] /g)/b/b/X2[i] ;
CH[i]:=— 1.5 * Q[i] * (1 - X1[i] / g / (H[i] + P)) / b / X2[i];
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CPli]:=— 1.5 * Q[i] * X1[i] / g / (H[i] + P) / b/ X2[i];

dQ[i]:=Ql[i] / 50;

dCJ[i]:=ABS ( CQIi] * dQ[i] ) + ABS ( CBJi] * dB) + ABS ( CHJi] * dH ) + ABS (
CP[i] * dP) ;

dm[i]:=dC[i] / sqrt(2*g);

dm1[i]:=dm[i] * 100 / m[i];

write(out, © ¢, 1:3, ¢, Q[i]:7:5, ¢ °, H[i]:6:4, © *, V[i]:5:3, ¢ ¢, Ho[i]:6:4, * *,
ml[i]:6:4, < ©, dC[i]:7:6, * ©, dm[i]:7:6, * *, dm1[i]:6:2, © ©);
writeln(out);
end;
close(out);
END.
K&t qua tinh cho ra 6 C véi tén file hw1 nhu sau:
Sai so max
TT Q H Vo Ho m dC dm dml1
(m3/s)  (m) (m/s)  (m) (%)
1 0.15022  0.2877 0.376  0.2949  0.3472 0.031780 0.007175 2.07
2 0.11900  0.2489 0.316  0.2540  0.3441 0.032026 0.007230 2.10
3 0.09709  0.2188 0.271  0.2225 0.3423 0.032287 0.007289 2.13
4 0.07685  0.1890 0.226  0.1916  0.3391 0.032452 0.007326 2.16
5 0.06362  0.1671 0.195 0.1690  0.3388 0.032777 0.007400 2.18
6 0.05309  0.1497 0.168  0.1511 0.3344 0.032679 0.007378 2.21
7 0.04286  0.1307 0.141  0.1317  0.3318 0.032810 0.007407 2.23
8 0.03347  0.1119 0.114  0.1126  0.3280 0.032864 0.007420 2.26
9 0.02464  0.0920 0.088  0.0924  0.3247 0.033098 0.007472 2.30

10 0.01847  0.0766 0.068  0.0768  0.3209 0.033281 0.007514 2.34

11 0.01256  0.0597 0.048  0.0598 0.3177 0.033821 0.007635 2.40

12 0.00727  0.0416 0.029 0.0416 03166 0.035315 0.007973 2.52
Sau khi tinh todn ta c6 sai s6 16n nhat nam trong khoang (2+2,5)%.
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Abstract
ERROR IN THE HYDRAULIC MODEL EXPERIMENTS OF THE COEFFICIENT
OF DISCHARGE OVER SPILLWAYS WITH ROUGHNESS SURFACE

DR. ENG. LE VAN HUNG - Water Resources University

In the hydraulic model experiments, it is necsessary to determine the error of the measurements
for result analysis and error evaluation. Total differential method is one of the most popular
methods to calculate the measurement error. This method will be applied to estimate the error of
the discharge coefficient on the spillways in hydraulic model experiments in the research.

Nguoi phdn bién: TS. H6 Viét Hung

21



