KHOA HOC VA CONG NGHE MO

NGHIEN CUU KHA NANG LAM SUY GIAM

SONG XUNG KICH LAN THUYEN TRONG KHONG KHI :
KHI NO LUONG THUOC BANG KHi HELI

séng xung kich lan truyén trong khéng khi 1a

mét van dé rat dwgc quan tam trong cong
tac an toan nd, déc biét véi cac vu nd trong khéng
khi. Theo Iy thuyét né trong cac méi trwdng khac
nhau, khi séng né truyén tir méi trwérng mat do cao
sang mat dé thap thi cwdng do séng nd sé& bi suy
gidm. Xuét phat tir d&c tinh nay, bai bao da trinh
bay két qué nghién cteu budc dau vé st dung khi
nhe Heli (He) dé lam suy gidm s6ng xung kich, ma
khong lam phét sinh manh vang.

(\ i&i phap lam han ché, suy gidm hay triét tiéu
<

1. Téng quan

Trong thue tién khi né pha hiy dat da, pha v
két cAu hay dbi twong khac bang lwong nd dat
ngoai, séng xung kich hinh thanh va lan truyén
trong khéng khi cé gia tri I6n gép nhiéu l1an so vai
trwong hop lwgng nd dwgc chon trong vat thé.
Song xung kich la mét tac nhan chinh gay nguy
hiém cho nguwdi va pha hay méi trwéng xung
quanh. Dé giam cwong do séng xung kich lan
truyén trong khéng khi, trong cong tac né néi chung
théng thuwéng ap dung cong nghé nd min vi sai hay
tang cudng bua min. Tuy nhién khi pha huy dét da,
két ciu cong trinh béng nhém Iwegng né dat ngoai,
thi viéc ap dung g|a| phap nd min vi sai khéng con
phu hop, béi lan no tredc sé€ gay pha hly mang nd
clia lan sau, con néu s dung vat liéu nhw cat, dat
da lam lop bua pha thi sw vang cla cac véat liéu
nay ciing la moét tac nhan gay nguy hiém cho méi
trwong xung quanh. Mat khac néu giam quy mé
clia vy nd, thi ddng nghia v&i viéc lam gidm hiéu
qua chung cla cong tac né. Chinh vi vay can
nghién clru lwa chon gidi phap lam giam thiéu séng
xung kich dam bao an toan cho méi trwedng xung
quanh, hiéu qua va an toan.

Ly thuyét chung vé nd trong cac méi trwéng déu
chirng minh rang [2], [4], [5]: khi s6ng nd lan truyén
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tr méi trwdng nay sang méi trwdng khac, thi xay ra
sw-phan xa, khic xa song; dac biét khi truyén qua
méi tredng c6 mat dé va do bén kém hon thi sé
lam phan ra song nd; khi séng nd truyén trong dat
da, di qua khe nut sé lam suy giam hay triét tiéu
song no; hiéu u’ng nay da dwoc ng dung trong
phuwong phap nd min tao bién tao khe truéc. Vi vay
c6 thé nhan thay ring s dung khi nhe Heli d& lam
suy giam cudng do soéng xung kich 1a mét huéng
nghién clru c6 y nghia khoa hoc va thuc tién.

2. Phén tich co s& ly thuyét vé sw lan truyén
clia song xung kich trong khéng khi

Khi nd trong khéng khi, ciing v&i qua trinh ving
clia s&n pham nd la sy hinh thanh va lan truyén
clia séng xung kich khéng khi. Sau khi kich nd tic
thi lvong né hinh cau, san phdm né hinh thanh va
& thoi dlem dau tién né nam bat dong trong thé tich
Iuo’ng nd. Khi d6 I&p khong khi nam sat luong nd
cling & trang thai bat déng, nhwng véi mot ap suét,
nhiét d6 nhdé hon rat nhleu S0 v&i ap suat, nhiét do
trong san pham khi né. Sau dé trén bé mat phan
chia sdn phdm né va khéng khi bao quanh, du6i
tac dung cla ap suét dw rat I&n 1am cho né bat dau
chuyén déng theo huéng ra méi trrrng bén ngoai.
Dau tién tham gia vao trong chuyén dong la cac
I&p s&n phdm no, 1&p khong khi truwc tiép tiép giap
v&i bé mat phan cach. Sau doé kéo theo su chuyén
déng cla cac I¢p san phdm nd & sau hon va cac
I6p khéng khi & xa hon. B& mat phan chia cac hat
san pham né dang tham gia vao chuyén dong, véi
cac hat san pham né con & trang thai tinh, ma
chuyén déng sau vao tam nd véi toc dd khong ddi
a,, béng tbc @6 am trong sdn pham nd goi 1a mét
s6ng dau ha ap. Vi vay ap suat va mat do trong san
phdm né khi qua mét nay sé gidam. Khi bé mat nay
chuyén déng dén tam cla lwgng nd thi tat cd cac
hat s&n phdm nd tham gia vao trong chuyén dong.
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B& mat phan chia gitta vung khéng khi bi nén
(chinh 1& ving khéng khi tham gia vao trong
chuyén déng), v&i ving khdéng khi chwa bi nhiéu
déng bén ngoai goi la mat séng xung kich hay con
goi 1a song va dap khong khi. Mat nay dwoc lan
truyen theo huéng ban kinh véi tde d6 D I6n hon
tbc d6 am a; trong moi truong khong khi tinh. Trén
mat song va dap cac tham so clia mdi tredng nhu:
4p suét p, mat do p, téc d6 hat u va nhiet @5 T
dwoc thay ddi nhay vot. Vung nhiéu déng nam gidi
han phla sau mat song va dap, theo thoi gian sé
dwoc mé rong va kem theo sw thay doi cac tham
sb trang thai moi treong trén vung dé. Su phan bd

ap suét trong vung nhiéu dong & giai doan khac
nhau dwoc mo ta trong H 1

H.1. Giai doan d4u hinh thanh séng xung kich
khéng khi: a - Trang thai dau tién; b - Trang thai
sau mot thoi gian At: 1 - S&n pham né tao ra khi
kich né; 2 - Bé mat g:m han phén céch moi
trirong; 3 - San phdm né & trang thai tmh 4 - Mat
séng dau ha ap; 5 - Vung san phdm né tham gia
vao trong chuyén dong; 6 - Bé mat phan chia moi
truvong; 7 - Vung khéng khi tham gia trong
chuyén déng; 8 - Mat séng xung kich.

O tai moét diém cé dinh trong khong glan khi
song xung kich di qua thi cac tham sé clia moi
trvong cling thay déi. Trén H.2 dwa ra sy phu
thudc tong quat clia ap suét theo thdi gian tai mét
diém cb dinh trong khong gian.

Theo Iy thuyét né cia Nga (T.M. Xalamakhin),
ap suét trén mat song xung kich dwoc biéu dién
dudi dang tdng quat sau [2], [4], [5], [6]:

s |PezP1_ 2x i_1 (@)
P4 g

312
To | _
|

Trong d6: py - Ap suét trén mat song xung kich; pq -
Ap suét trong khi tinh; g - Tham s6 trung gian, dac
trieng cho méat dé méi tredong truyén séng xung

(1)
kq b)
cos(n/2)q

kich g=a4/D; D - Téc dcf) lan truyén cdia séng xung
kich, m/s; % - tham so dac treng cho moi trLrorng
truyen séng, bang ti sb gitra nhiét dung riéng clia
chét khi trong qua trinh dang ap C va dang tich C,,
%=C,/Cy; T, - Ban kinh tir tam nd den bé mat cla
song xung kich; ro - Ban kinh lwgng nd.

H.2. Sw phu thudc cda p
dinh trong khéng gian: t; - Thoi gian tinh tor khi
kich nd dén khi séng xung kich gdp diém khao
sét; t.- Thoi gian kéo dai cua pha nén; t. - Thoi
gian kéo dai cua pha dén.

Cong thirc (1) phan anh trj sé ap suat trén mat
song xung kich phu thudc vao tbc dod song xung
kich, toc do soéng am trong moi trvong truyén séng
va dac tinh vat ly cia méi tredng truyen song theo
(1a) va phu thuéc vao khéi lwong thude nd va ban
kinh lan truyen clia séng xung kich thé hién qua
(1b). Nhw vay khi séng xung kich truyen trong cac
chét khi khac nhau thi cac tham so trén méat song
xung kich nhw ap suat sé thay déi. Loi dung tinh
chat nay, can khai thac loai khi thich hop dé diéu
khién ap suét séng né.

3. Khi Heli va déac tinh ctia n6é so vé&i khdng
khi thong thwéng

Heli Ia nguyén t6 nhleu thr hai trong vil try, sau
hydro Trong khi quyen Trai Dat mat d6 Heli theo
thé tich 1a 5,2x107° tai mwc nwdc bién va tang dan
dén d6 cao 24 km, chi yéu la do phan I&n Heli
trong bau khi quyén Trai D4t da thoat ra ngoai
khoang khéng gian vl try vi ty trong thap va tinh
tro cha né. C6 mot I¢p trong bau khi quyén Tréi
Pat & do cao khoang 1.000 km ma & do6 Heli 1a
chéat khi cha yéu (méc du tpng ap suat gay ra la rét
nho). Heli dwge dung dé day cac bong tham khoéng
va khi cau nhé do ty trong riéng nhd hon ty trong
cta khong khi va nhuw chét 16ng lam lanh cho nam
cham siéu dan.

Nguoi ta dang nghlen ctu khai thac Heli-3
trén Mat Trang dé s dung nhw mot nguén ning
lvong rat tiém nang. Do Heli nhe hon khéng, khi
rat nhidu nén trong khi Heli, tbc dd cGia am thanh
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nhanh hon téi 3 lan trong khéng khi, lén téi
927 m/s. Do d6, tan sb glong noéi sé bién doi,
tang lén rat nhidu va tat yéu khién giong ban cao
va trong hon. Tuy nhién, do ham luong khi Heli
trong bong bay thdp nén "giong néi chipmunk"
chi ton tai trong mot thoi gian rat ngan, réi tré vé
binh thudng. Mot s6 dac tinh cta Heli va khéng
khi thé hién trong Bang 1 [3].

Ba‘ng 1. Mot sé tinh chét véat Iy co ban cta khi
Heli va khéng khi

4, Nghlen ctru giai phap han ché séng xung
kich bang viéc thay déi dic tinh méi trwedng lan
truyén séng xung kich

Phan tich cong thirc (1) nhan thay khi thay aéi
tinh chat moi treong truyén séng thi tham sé qgvay
cling thay déi theo. No6i cach khac co thé diéu
khién tri s6 ap suét trén bé mat song xung kich
bang cach thay déi q va 1. Nhw vay c6 thé khao sat
quy luat phy thudc cla ap suat trén séng xung kich
vao tham so q, % theo hai trwdng hop:

% Truwong hop 1 - Khdo sét su thay ddi ap suét theo
x. Trong phuong trinh (1.a) dat: [(1/g%)-1]=A=const.

Thay vao (1.a) ta cé:

P P1/A= 2x. @)

P1 x+1

Tir biéu thirc (2) ta c6 méi quan hé &p suét trén
mé&t séng nd phu thude vao hé sb % thé hién trong
Bang 2 va db thi twong &ng trén H.3.

Béng 2. M{t s6 trj s6 ép suét tuong déi [(p,.
p1)/pi/A phu thude theo hé sé y

Ghi chu: Py - Ap suét turong déi.

Quy luat trén Bang 2 hodc H.3 chi ra rédng khi
giam hé sb i thi ap suét twong déi trén mat song
nd cling gidam theo. Theo két qua nghién ciru
clha vat Iy, thi khi cang loang hay nhe thi hé sb y
cang giam. Nhw vay khi séng no truyen qua khi
nhe thi ap suét trén mét séng nd bi suy giam,
triét tiéu.
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H.3. Sy phu thude ciia p suét nd tuong déi vao hé s6

% Trwong hop 2 - Khdo sat sy thay ddi ap suét
theo q. Trong phwong trinh (1.a), dat 2y/(x+1)=B=const
va thay vao (1.a) ta cé:

L B 0 i2—1 .

P1 q

T biéu thire (3) ta c6 mobi quan hé ap suét trén
mat séng nd phu thudc vao hé sb q thé hién trong
Bang 3 va db thj twong trng H.4.

Béng 3. Mot sé ti so &p suét tuong Ao [(Psp1)pJ/B
phu thue theo hé sé g

@)

H.4. Sy phu thudc cua ap sué;z"no t&o’ng doi
vao hé sb q
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Quy luat trén Bang 3 hodc H.4 chi ra rang khi
tang hé sb q thi ap suat twong ddi trén mat séng nd
gidm. Theo dac tinh cta khi Heli, nhan thay tbc do
séng am lan truyén trong khi Heli tang 3 lan so VoI
khong khi, diéu d6 co6 nghta tham sé q khi song né
truyen qua khi Heli sé tang 3 lan, diéu nay dan dén
ap suét trong s6ng nd sé gidm khoang vai lan so
v&i trong khdng khi. Nhin chung cac nghién clru
phan tich ly thuyét vé sy suy giam song xung kich
khi thay déi méi trwdng truyen song duwoc trinh bay
& trén méi chi la buéc dau, can phai xay dwng mo
hinh bai toan dé nghién clru sy phan ra séng xung
kich khi truyén qua méi treéng khi lodng dé& co két
qua tiém can sat thuc té hon. Day 1a mot van dé
phirc tap, can dwoc dau tw thwc hién trong mét
cong trinh tiép theo.

5. Thi nghiém danh gia kha niang suy giam
song. xung kich khi bao boc khi He xung quanh
Iu’o’ng né

< M6 ta thi nghiém: str dung hai loai lwong nd
0,2 kg va 0,4 kg TNT, nd dbi chirng trvdng hop
lvgng né khéng cé vé boc dit trén mat dat va
lweng nd c6 vd bang khi nhe Heli dwng trong tdi ni

Bang 4. Bang két qua thir nghiém nb

I6ng. S dung hé théng thiét bj do cwdng d@d séng
xung kich trong khéng khi. H&m d& cac thiét bj
nhan va x( ly tin hiéu séng nd b tri cach vi tri nd
40 m. Dat trich dat cach tam nd duéi 1 m, dat trén
mé&t dat (xem Bang 4). Pat trich dwoc truyén tin
hiéu vé thiét bi diéu khién bang day dan duoc chén
xubng dat. Két hop thir nghiém né trong 6ng thép
trong trwérng hop Iwong nd khéng cé 16p phi boc
va c6 vd boc bang khi He nham quan sat truc quan
mtrc d6 suy gidm séng xung kich théng qua bién
dang cla éng thép. Mé ta chi tiét didu kién thi
nghiém dworc thé hién trong Bang 4.

< Két qua thlr nghiém: Tri s& ap suéat cyc dai
trén mat séng xung kich dwoc thé hién trong Bang
4 va hinh H.5, H.6, H.7.

Phan tich sé liéu trong Bang 4 va biéu dd hinh
H.6.b dén 10 trong diéu kién thir nghiém, buéc dau
rut ra cac nhan xét sau:

% D6i v&i ap sudt séng xung kich: Khi sir dung
v boc lwong nd dang khi Heli thi ap suét trong
séng né gidm khoang t&r 23 lan tri sb ap suét khi
nd khéng c6 vé boc. V4 boc khi Heli cang day thi
murc d¢ giam cang Ién.
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H.5. Biéu dé két qua do ap suét séng né theo
thoi gian cua thi nghiém cé ma s6 tuong ting 3, 4
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H 6 Anh huvng cta vo boc kh: Heh den ap suat song xung kich: a - Khl né Iwong né o

2 kg TNT'dat

tnch dat ¢ ban kmh 54 cm, b Khr no Iwcmg né 0,4 kg TNT, dat trich d’at & ban kinh 100 cm.

H.7. Anh hwong cla kh: Heh dén mirc do b:en dang p

day 6 mm, khi né lugng nd 0,2 kg TNT: a - Hinh dang éng sét truéc va sau nd khi c6 khi he Ii; b Hmh

dang éng sat sau nd khi khdng cé khi Heli

% Dbi v&i bién dang thing sat: khang dinh khi
Heli chira trong thung sét da lam suy giam ap_ suét
song xung kich, vi vay tuy theo cwdng do nd, do
bén thiing sét va ban kinh khi Heli ma thung sat co
thé khong bién dang hoéc bién dang it. Thi nghlem
nay cho phép quan sat trirciquan vé sy suy glam
cla song xung kich khi st dung v6 boc Iucng nod
béng khi Heli. Nhin chung, méc du két quéa da phan
&nh dugc quy luat vat ly cla nd trong diéu kién thi
nghiém, tuy nhién do dau do bi nhleu I&n, s6 lwrong
thi nghiém con han ché, do vay can phai tiép tuc
nghién ctru thwe nghiém dé khao sat, danh gia,
lwgng hoda chinh xac hon cac quy luat.

: 6. Kétluan

» Tl viéc phan tich Iy thuyet lan truyen séng trong
mdi trwong khi va két hop voi két qua no thi
nghiém cho phép khang dinh rang, st dung khi
Heli bao boc quanh lwgng nd l1a moét gidi phap hiru
hiéu dé lam suy giam va triét tiéu séng xung kich.
Mdrc dé suy giam cwdng dé séng xung kich phu
thudc vao do day cda Iép khi Heli. Lép khi Heli cang
day thi mirc d6 suy giam cang l&n va nguoc lai.

Véi két qua nghlen ctru budc dau cho phép mé ra
mét hwdng nghlen clru mai vé& gidi phap han ché séng
xung kich khi no, gop phan cho phép tang quy mé vu
no, glam ban kinh vung nguy hlem do séng xung kich,
nh& vay ma lam tang hiéu qua nd. D&c biét gop phan li
gidi cac vu nd trén mat trang phuc vu dw an khai thac
khoang san trong twong lai. Viéc st dung khi Heli cho
phép (rng dung khi thwc hién nhiém vu tién hanh cac
vu nd dac biét.d
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nho nhét khl dat didu kién khéng thién vi khi ndi suy
bang phwong phap OK. Do vay, két qua noi suy bang
OK c6é murc d6 tin cay cao hon so véi phwong phap
binh phuong nghich dao khodng cach khi so sanh
dwa trén hai tiéu chuan ké trén.

5. Két luan

Muc dich clia nghién’ cteu nay [a xay dung mét mé
hinh ham lwgng quéng dong hop ly cho khoang sang
ddng Sin Quyén st dung phuong phap OK. Véi muc
dich néy, md hinh ham lwong da dugc xay duwng tr
co s& di liéu dia chat dya trén ly thuyét dia théng ké

dé& danh gia ham lwong déng trong than quang. B6 tin.

cay clia mé hinh cling dwoc kiém tra bang phuong
phap kiém tra chéo va so sanh v&i mé hinh xay dung
bang phwong phap binh phwong nghich dao khodng
. cach. Banh gia ham lwgng ddng bang phwong phap
OK d4 cho thay db tin cay cao hon dng théi tan dung
dwoc nhitng wu diém clia phuong phap phan tich dia
théngke.O
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Nguwdi bién tap: Nguyén Binh

SUMMARY

This research applies the geostatistical
method Ordinary Kriging to estimate the
copper grade of Sin Quyén deposit. Block
model of the deposit is created first using

Surpac  Gemcom 6.3 software. Then,
geostatistical theory is applied to analyze
the spatial variations of the copper deposit's
grade and stimulate this variation by using
variograms. Finally, Ordinary Kriging method
uses the features gaining from anylyzing |
variograms to estimate the grade. The
results from Ordinary Kriging method also |
are compared with the Inverse Distance '
Square Method in the same situation. It |
shows that Ordinary Kriging method is more
reliable than Inverse Distance Square in |
estimating Sin Quyén Copper grade.
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XAY DUNG HE THONG...

(Tiép theo trang 75) «

SUMMARY

Environmental protection in coal mining
in Vietnam are increasingly interested and
focused. Many environmental improvement
program has been implemented. However,
there are currently no specific assessment
of the effectiveness of management and
environment pollution abatement technology.
This article analyses the effects of coal
mining to the water resource and classified
the coal companies based on factors affecting
to the environment. From mentioned above,
estimates the environment management, the
disposing sewage technology in the coal
mines, ranks coal mining companies in the
different groups,in order to mitigate the negative
effects of coal mining to the environment.

NGHIEN CUU KHA NANG...

(Tiép theo trang 63)
5. OpneHko. J1.M, Wextep B.W. ®usuka s3puisa.

['ocynapcrBeHHoe U3paTenseTBO . cbmwm-maremammcow
nutepaTtypbl. Mocksa. 2002.

Nguwoi bién tap: H6 Si Giao

SUMMARY

The solutions to limit, decrease or |

eliminate the shock wave propagation in the
air are very interested in the safety in
explosive work problems, particularly with
| the explosion in the air. Following to theory
| explosions in different environments, the

explosion wave travels from a high density
medium to low density medium, then the
intensity of the explosion wave will be
reduced. Based on this characteristic, this |
study shows the results of preliminary
studies on using of the light helium gas to
diminish the shock wave  without
appearance splinters.
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