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Microclimate conditions of underground coal mines are important factors
affecting comfortable and safe working conditions for miners. The
microclimate depends on the ventilation airflow parameters such as wind
temperature, humidity and wind speed. Currently, Mong Duong coal mine
is exploiting -250 m level and preparing for -400 m level. The strata
temperature is about 32°C, the heat dissipation from mining equipment,
coal transporting and the mined space has increased the temperature at
the CGH L7 longwall of the Mong Duong coal mine. The air temperature of
the longwall greater than 30°C, the humidity of 95+100%, exceed the
allowable standard, leading to the longwall is closed, affecting workers'
health and labor productivity. Traditionally, ventilation method has been
used to remove heat to ensure a safe working environment underground.
However, when the ventilation system cannot provide suitable climatic
conditions for underground workers, a cooling system is required. Selection
of the most suitable cooling method depends on the intensity of the heat to
be removed, the mining method, the location of the high temperature
areas. The article analyzes the current state of microclimate, the
temperature distribution of the longwall, the causes of the increase in the
temperature of the longwall and the cooling solutions in the underground
mine and proposes solutions to use air conditioners to reduce temperature
and improve microclimate conditions for the CGH L7 longwall at Mong
Duong coal mine. Results after application for this longwall of Mong Duong
coal mine are guaranteed according to QCVN 01/2011/BCT.

Copyright © 2021 Hanoi University of Mining and Geology. All rights reserved.

*Corresponding author

E - mail: quangnv@humg.edu.vn
DOI: 10.46326/JMES.2021.62(5a).04



Tap chi Khoa hoc K§ thuit Mo - Pia chit Tap 62, Ky 5a (2021) 28 - 35 29

Tap chi Khoa hoc Ky thuat Mo - Dia chat

Trang dién ti: http: //tapchi.humg.edu.vn

Giai phap cai thién diéu kién vi khi hau cho 10 cho mé than

Mong Dwong

Nguyén Van Quang »*, D6 Ngoc Tu !, Nguyén Vin Tinh 2, Nguyén Van Mién 2, Lé

Nhuv Hung 3

1 Trwdong Pai hoc M6 - Dia chdt, Ha Ni, Viét Nam
2Céng ty 91 - Téng céng ty Péng Bdc, Qudng Ninh, Viét Nam
3 Hoi Khoa hoc va Cong nghé mé Viét Nam, Ha Noi, Viét Nam

THONG TIN BAI BAO

TOM TAT

Qud trinh:

Nhan bai 28/03/2021

Stra xong 01/7/2021

Chip nhin diang 03/8/2021

Ttr khéa:

bia nhiét,

biéu hoa khong khi,
Mo Mong Dwong,
Nhiét do 1o cho,

Vi khi hau.

Diéu kién vi khi hdu trong cdc mé than hdm o la mét trong nhitng yéu té
quan trong dnh hwéng dén diéu kién lam viéc va an toan doi véi céng
nhdn mé. Diéu kién vi khi hdu phu thudc vao cdc théng sé ctia ludng
khéng khi théng gié nhw la nhiét dé gid, dé dm va téc df gié. Hién tai mé
than Méng Dwong dang khai thdc & mirc -250 m va dang chudn bi cho
mitc -400 m. Vi viéc khai thdc & mirc sdu véi nhiét dé dia tdng khodng
3206‘, céng thém nhiét téa ra tir cdc thiét bi khai thdc, van chuyén than
va nhiét tir khoang khong dd khai thdc dd lam gia tdng nhiét dé khu virc
I6 chor CGH L7 cua m6 than Mong Dwong. Nhiét do khong khi 16 cho hon
300C, d6 @m tir 95+100% vwot qud quy chudn cho phép dan dén o cho
phdi dirng hoat d‘ong, dnh hwéng dén sirc khée cong nhdn va nang sudt
lao ddng. Theo truyén thong, phu'o'ng phap thong gio da dwoc st dung
dé loai bé nhiét nhdm ddm bdo mot moi tru‘ong lam viéc an toan dudi
long ddt. Tuy nhién, khi hé théng thong gié khéng con cé thé cung cdp
cdc diéu kién khi hdu thich hop cho ngwoi lao ddng, thi cdn phdi c6 mot
hé théng lam mdt b6 sung. Lwa chon phwong phdp lam mdt phtt hop phu
thudc vao cwong dé nhiét can loai b6, phwong phdp khai thdc dwoc st
dung, vi tri cdc khu vwc c6 nhiét dj cao. Bai bdo phdn tich hién trang vi
khi hdu, sw phdn bé nhiét dé khu vwc lo chg, nguyén nhdn lam gia tdang
nhiét dg lo cho va cdc gidi phdp lam mdt trong md hdm lo. Ttr dé dé xudt
gidi phdp st dung diéu hoa khdng khi dé€ giam nhiét do, cdi thién diéu
kién vi khi hdu cho 0 chg CGH L7 mé than Méng Dwong. Két qud sau khi

ap dung dleu kle?@vZIOIqu rtromg aﬁ\ Wn gla cﬁgteﬁlgcalga\(,: gg/"ZOI %/Eéc(‘)%am.

“Tdc gid lién hé

1. Mé& dau

Mé than Mong Dwong céd dién tich khoang
5,44 km? thudc phwdorng Méng Dwong, thanh phd
C4m Ph3, tinh Quang Ninh. Khu virc thim do ndm

E - mail: quangnv@humg.edu.vn cach thanh ph6 Cdm Pha khoang 10 km vé phia
DOI: 10.46326/JMES.2021.62(5a).04 dong - ddng bac. Vi trf mo6 than Méng Duong dugc
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Hinh 1. Vi tri khu trung tdm mé than Méng Dwong, Cdm Phd , tinh Qudng Ninh.

thé hién trén Hinh 1. Hién nay, mé dang khai thac
mitc -250 m va chuin bi cho cac mic -400 m. San
lwong khai thac ciia mé 1a 1,5 triéu tin/nam.
Phwong phap thong gi6é hién nay cia mé la
phwong phap thong gi6 hut. St dung 3 tram quat
gio chinh: 2 tram quat st dung quat gi6 c6 ma hiéu
2K56 - N24/400kW, t6c d6 vong quay cua truc
quat n = 1000 vong/phut, dat tai cac cralo +15 m
ViiMo6n, +20 m CP ; 01 tram quat str dung quat gi6
ma hiéu BDCZ - II - 18, té¢c d6 vong quay cua truc
quat n = 740 vong/phut. Mang thong gié mé dwoc
cAu truc tir cac dwong 10 véi 10 10 cho cac loai va
2410 chuln bi. Trong qua trinh khai thac, hién nay
& mo than Méng Dwong xudt hién nhiét do tang
cao tai 160 chg co gi¢i héa L7 mirc -250 m anh
huwdéng dén diéu kién 1am viéc cia cong nhan. Mot
trong nhitng nguyén nhin anh hwéng dén diéu
kién vi khi hau, dac biét la nhiét do tai 1o cho L7
mo than Méng Dwong, 1a do sy d&nh hwéng cia
nhiét do dat da, nhiét toa ra tr may moc thiét bi
khai thac khi hoat dong, nhiét téa ra trong qua
trinh van tai than dan dén diéu kién vi khi hau
ngay cang xiu di, theo quy chudn QCVN
01/2011/BCT nhiét d6 trong cong trinh mé ham
10 t0<300C (B Cong thuwong, 2011). D€ gidm nhiét
do6 khong khi khu vuec 10 chg ddm bao quy chuin
cho phép va cai thién diéu kién lam viéc cho cong
nhan md, cac giai phap khac nhau da dwoc nghién
ctru va ap dung dé gidm nhiét do va cai thién diéu
kién vi khi hau. Pao Van Chiva nnk. (2017) nghién
clru va dé xuit giadi phap s dung thiét bi lam mat

dé giam nhiét do 10 che 11.1.15 mé than Ha Lam.
QUAN Truong Tien va nnk. (2019) nghién ctru
phéan tich &nh hwdng suw thay ddi nhiét do 1o cho
11.1.14 theo mua va dé xuit giai phap s thiét bi
lam mat dé gidm nhiét do 16 cho. Pao Vin Chi, Lé
Van Thao (2019) da nghién ctiru dé xuit giai phap
str dung héa chat lam mat dé gidm nhiét do khu
vic 10 van tai 10 chg 7.3.1 mo than Ha Lam.
Nguyen Cao Khai (2020) va Dao Van Chi (2020) da
dé xuit cac giai phap ning cao hiéu qua thong gié
dam bao diéu kién vi khi hdu cho cac ho tiéu dung
trong mo. Tuy nhién, cac nghién ctru trén méi chi
phan tich ly thuyét cac yéu t6 anh hwdng dén nhiét
d6 mo chwa danh giad mét cach chi tiét trwong
nhiét do trong 1o chg. Vi vay, bai bao xac dinh anh
huwéng cta cac yéu t6 bang mo hinh s6 CFD va tir
do6 dé xuat giai phap phu hop cho diéu kién cu thé
cia mo.

2.Panh gia hién trang vi khi hau mé than Méng
Dwong

Két qua do mdt s6 thong s6 chi yéu cia diéu
kién vi khi hiu & 10 cho (tdc do gid, nhiét do va do
4m) cling nhw danh gia diéu kién vi khi hau theo
tiéu chuin Viét Nam, Lién X0 (cii) va cta Anh,
dworc ghi trong Bang 1.

Tinh toan do Kata khé (Kx) theo tiéu chuin
cta Anh dwgc xac dinh theo cong thirc:

K = (0,13 + 0,47VV)(36,5 — t;) (0
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Bdng 1. Két quad ddnh gid diéu kién vi khi hdu mé than Méng Dwong.
Cacthong s6 vikhihidu| DPanh gid theo cic tiéu chuin

TT Ténlo cho T6c | Nhiét ]:)(f) Viét Nam |Lién X0 cii Anh

. dogio, | do, | am, | TC, |Panh|TC,|Panh|TC, do|Panh
m/s oC % | °C | giad |°C | gid | kata | gid

1| Lo chgsd4 mikc(-170+-100 m) G9 CD (KT9) 09 28,5 | 98 |<30| dat |23 [kedat| 4,6 |kedat
2| Lo chgsd 2 mirc (-230+-160 m) L7 CD (KT8) 1,9 285 | 95 |<30| dat |23 [kodat| 6,2 |kodat
3| Lo chosé 1 mic (-160+-100 m) L7 CD(KT8) 2,3 28,5 | 98 |<30| dat |23 [kedat| 6,7 |kedat
4 |Lo chors6 10 C mire (-250+-120 m) KB VM (KT3)| 2,2 29,0 | 99 |<30| dat |23 [kedat| 6,2 [kedat
5 L0 chg s6 7 mirc (-120+ -110 m) (KT2) 08 28 95 |<30| dat |23 [kedat| 4,7 |kedat
6 Lo cho (-110+-250 m) CGH L7 1,7 |31+32| 96 |>30|kedat| 23 [kedat| 4,8 |kedat
7 Lo chos6 5(-230+-200 m) GOCT (KT1) 2,6 29 98 |<30| dat |23 |kedat] 6,6 |kodat
8| Lo chgsd1mic(-150+-120m) L7 CT (KT4) 18 29 94 |<30| dat |23 [kedat| 5,7 |kedat
9 L0 cho's6 2amirc -100 m L7CT (KT7) 0,8 29 94 |<30| dat | 23 [kodat| 4,1 |kedat
10| Lo cho s6 2 mitc (-160+-100m) L7CT (KT6) 2,2 29 95 |<30| dat |23 |kedat] 6,2 |kedat

Trong dé: V - toc do6 gié trong 10 cho, m/s; tx -
nhiét d6 theo nhiét ké kho, °C.

Phén tich cac s6 liéu dworc ghi trong Bang 1, c6
thé rut ra két ludn: theo tiéu chuan vi khi hau dé
chiu ctia Viét Nam, khao sat diéu kién vi khi hdu &
1010 cho thi ¢6 9 10 cho ddm bao diéu kién vi khi
hau dé chiu va 110 cho co gidi hda L7 cé diéu kién
vi khi hdu x4u virot qua quy chuan cho phép. Theo
tiéu chuan cda Lién X0 (cii) va Anh, thi diéu kién vi
khi hau & cac 10 chg cia mo than Méng Dwong
khong dat yéu cau, cu thé 1a diéu kién nhiét do va
d6é 4m vuot qua quy dinh cho phép. Dac biét tai 1o
cho co giGi héa L7 dang vrot qua tiéu chuin cho
phép, néu khong c6 bién phap gidm nhiét do kip
thoi thi hoat dong san xudt tai 10 cho nay sé bi
dirng hoat dong diéu d6 khong nhirng gy ang
hwdng dén ké hoach san xuit ciia mé ma con gay
thiét hai vé kinh té.

3. Phan tich nguyén nhan gia tang nhiét do tai
10 cho co' gidi héa L7

Dé x4c dinh nguyén nhan gia tang nhiét do tai
10 cho co gidi héa L7, can xem xét dén cac yéu td
chti yéu nhw: nhiét téa ra tir dat da, nhiét tir thiét
bi, toc do gié qua khu virc 10 cho, nhiét d6 gid trude
khi qua khu virc 16 cho.

3.1. Cdc nguén nhiét mé

Cac ngudn nhiét mé gom cé nhiét tir dat da,
thiét bi, van tai, nwérc moé va oxy hda than. Poi véi
ludng khéng khi trong mo, nguén nhiét dang ké
nhat la d4 xung quanh. Zhang (2017) va Horst
Wagner (2013) cho rang c6 hai ngudn nhiét chinh:

nhiét truyén tir khéi da vao mo hoat dong va nhiét
lién quan dén hoat déng khai thac. O cic mé ting
sau, nhiét truyén tr khoi da chiém hon 75% tong
tai nhiét cia mo. O’ cac mé than dwoc co giéi héa
cao, nhiét tir viéc str dung may moc Khai thac cling
rit dang ké. Philip Mitchell (2003) cho rang nhiét
do dia tAng dién hinh & d6 sdu 200 m la 35°C, ting
1én 38°C & do6 sdu 350 m. Nhiét tang thém tir than
v& va da trén mat va trong khu vuc pha hda cling
véi nhiét tir may moéc, dang dan ting 1én dan dén
nhiét do vwrot qua 30°C va d6 4m trén mat 10 cho
tlr 95+100%. Qua phén tich cac nghién ctru trén
va dac diém 10 cho co gidi hda L7 cac ngudn nhiét
chinh &nh hwéng dén nhiét dé khu vuc 16 chg d6
1a: nhiét tir dat da, thiét bi va qua trinh van chuyén
than la nhitrng nguon nhiét chinh.

3.1.1. Nhiét téa ra tir ddt dd

Két qua khao sat dia nhiét khu vuc nay cho
thdy nhiét d6 dao dong tir 30+32 °C, I6n hon
so vai nhiét do khéng khi. Nhu vay c6 su trao
d6i nhiét tir dat d4 xung quanh vao khéng khi,
lam tang nhiét d6 khong khi khi dong khi dich
chuyén qua khu vuc 10 chg, cu thé dugc xéac
dinh nhu sau (Bopomaes A. @., 1961):

Qr = K. U.L(t, — t), kW (2)

Trong do: Q. - tan nhiét tir da xung quanh, kw;
K: - hé s6 truyén nhiét khong 6n dinh tir d4 xung
quanh; U - chu vi dwong 10, m; L - chiéu dai duwong
10; t, - nhiét d6 da ban dau & do siu z, °C; t - nhiét
d6 trung binh ctia luéng khi, °C.
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3.1.2. Nhiét téa ra tir thiét bi

Hién nay, 10 cho co gi¢i hoa L7 khai thac bang
may khiu MG160, chdng gitr bang gian ZF3000.
San lwgng khai thac 300 nghin tin/ndm. Vi san
lwong cao cung véi thiét thi bi cong suat lén dan
dén co su trao dbi nhiét gitra thiét bi khai thac, vin
tai than va nhiét do khong khi 10 cho. Lwong nhiét
tda ra duwoc xac dinh nhw sau (Wu Zhongli, 1989):

Q. =3600n.N, kj/h (3)

Trong dé: N - cong suit ctia dong co, KW.
3.2. M6 hinh sé

3.2.1. Xdy dung mé hinh

Lo cho co gidi hdéa L7 mé than Mong Dwong
khai thac & mic -250 m, cdng sudt 300 nghin
tdn/nam, khai thac bang may khidu ma hiéu
MG160/380 két hop véi gian chong ma hiéu
ZF3000/15/24, van tai bang may chuyén tai SZZ -
110 KW mang cao SGZ - 220 KW. Mot ngay dém
gom 2 ca khiu, 1 ca chuin bi. Chiéu dai 1o cho 120
m, chiéu rong 6 m, chiéu cao la 2,2 m, chiéu day via
than 5,5 m, 10 doc via véi tiét dién 13 m2 chiéu dai
la 350 m. Nhiét d¢ trung binh cta 16 chg 304,15+

305,15 K. Bai b4o xdy dung mo hinh véi tham s
van téc d6 gi6é nhw sau (v = 1,5 m/s) nhiét do gié
dau vao thay doi (Tva = 302,15 K) phu hop véi
thong s6 thuc té cia 10 chg co gidi hoa L7.

3.2.2. Tham sé ddu vao mé hinh

Bdng 2. Cdc tham s6 ddu vao ctia mé hinh.

Tham s6 10 cho Tham s6 mé hinh
Toc dd gi6 vao 1,5m/s
Nhiét dé dau vao 302,15K
Nhiét d6 gi6 ban dau 302,15K
Nhiét do dat da 304,15:305,15 K
Nhiét d6 bé mat thistbi | 308,15:311,15K
P06 nham dwdong 1o 2 cm

3.3. Két qud mé hinh

Tl Hinh 3 cho thay, doc theo 10 chg' L7, do dnh
hwdng cta dia nhiét, may mdc thiét bi, nhiét d6 1o
cho ¢6 xu hwong ting dan thay doi tir 304,25+
304,36 K. Cac khu vurc xung quanh may khau 10 m
nhiét do cao do anh hwdng dia nhiét va nhiét tir
may khiu sau do sé gidm va tiép tuc ting do anh
hwdng cda dia nhiét. Hinh 4 cho thdy sw phan bd
nhiét d6 trong 10 cho rat khac nhau. C6 thé nhan

Nhiét do
trung binh
(X)

[#5]
=]
=

[ ]
L
[
[

S -

60 80 100 120 140

Chiéu dai (m)

Hinh 3. Két qud thay déi nhiét do doc theo 1o chor L7 (CFD).
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3.058e+02
3.049e+02
3.040e+02
3.031e+02

3.021e+02
(K]

Hinh 4. Phén bé truomg nhiét dj trén mdt cdt
doclocho L7.

nhin thdy ving nhiét d6 cao xuit hién gan goc
trong phia chén 16 chg. M6t phén anh hwdng cta
dong gi6 xody (Hinh 5) lam ting thoi gian trao doi
nhiét va tdn nhiét cia may cat khi may catlam viéc
phia chin 16 cho, sau d6 sw phan bd nhiét do c6 xu
hwéng dong déu hon.

4. Pé xuat giai phap st dung thiét bi diéu hoa
khong khi cho 10 cho' CGH L7

4.1. Phan tich cdc hé théng lam mat

Hé thong lanh tip trung trén mat dat: wu
diém, xay dung nha may va thiét b 1ap dat, bao tri,
quan ly, van hanh thuin tién; hé théng an toan va
dang tin cy, nguon lanh ty nhién cé thé dwoc st
dung vao mua dong. Nhwoc di€ém, nwéc lanh ap
sudt cao kho xtr ly, duwdng 6ng st dung dai va ton
thatlanh 16m.

Hé thong lanh tip trung trong long dat: wu
diém, duwdng 6ng lam mat ngdn tén that lanh nho,
khong cin st dung hé théng nwéc lanh ap suit
cao, hé thdng don gian dé diéu chinh. Nhwoc diém,
thiét bi can dién tich 16m, 13p dit thiét bi, bao tri
van hanh khong thuéan loi.

Hé théng lam mat két hop trén mat va dudi
mat diat. Pu diém, gidm tén that lanh, gidam luu
lwong chat 1am lanh. Nhwoc diém, hé thdng phirc
tap, thiét bi lanh 1am rai rac khé quan ly.

Hé thong lam mét di dong cuc bo: wu diém, hé
thong thiét bi don gian, linh hoat, kich thwéc nho,
dé 14p dat va di chuyén phu hop trong cac dwong
10, tén tt lanh nhoé. Nhwoc diém, thiét bi lanh ndm
rai rac kho quan ly, kho giai phong nhiét ngung tu.

4.2. bé xudt gidi phdp lam mdt mé cho 1o cho
CGHL7

9.349e+00
7.012e+00
4.676e+00
2.340e+00

3.615e-03 i
[m s”-1]

Hinh 5. Phdn bé trudng vdn téc mdt cdt doc lo
cho L7.

Do diéu kién vi khi hau hién tai & khu viee mo
than Méng Dwong phén 1én cac khu vire khai thac
déu dam bao tiéu chuin, chi c6 mot s6 khu vwee dd
sau khai thac 16m, 10 chg co gi¢i hda nhiét dd virot
qua tiéu chuln, nén lra chon diéu hoéa khong khi
cuc bd pht hgp va kinh té hién nay. Vi tri lwa chon
13p dat thiét bi lam mat MK-300 (Bang 3), tai 10
van tai d€ gidm nhiét cho 10 cho co gi¢ihda L7 trén
cac Hinh 7, 8. Pay 1a vi trf gié sach tir cAc dwong 1o
thong gid, van tai chinh vao cung cap cho 10 chg.
Khi 1ap dat thiét bi Jam mat, gi6 sach sé qua hé
thong 1am mat, két hop véi ngudn nwée sach cung
cp vao thiét bi lam mat sé dwgc diy vao doc tuyén
10 doc via van tai téi gwong khai thac 10 cho.

Bdng 3. Théng s6 ky thudt thiét bi MK-300.

TT Théng s6 Dic diém
1 Kha nang lam mat 300 kW
2 Nhiét d6 bay hoi (0+7°C); Tp=3,39C
e (40+48°C);
3 Nhiét d6 ngung tu Te= 420C
A ; V1=400+6700
4 Luu lwgng khong khi m3/min
5 Nhiét do dau vao thiét bi Ty = 31,00C
bay hoi
6 Nhiét do dau ra thiét bi Tao=19,00C
bay hoi
7 Nhiét QQ nwéc dau vao T,i= 270C
binh ngung
8 Nhiét do nwéc dau ra binh Towe = 400C
ngung
9 ’I:oc Eio dOl:lg c‘hay cla V= 20,0 m?/h
nwdc lam mat binh nguwng
10 Khu vurc lam mat 150+200 m
11 |Cong sudt lam mat bay hoi 450 kW
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Hinh 7. Vj tri ldp ddt thiét bi diéu hoa khong khi o cho L7.

303
302.8

302.6

Nhiét do trung
binh(to C)

302.4
Chigu dai(m)o 20 40 60 80 100 120 140

Hinh 8. Két qud thay déi nhiét dj khi str dung thiét bi diéu hoa tai lo chor L7 (CFD).
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Sau khi str dung thiét bj lam mat MK-300, qua
két qua mo phong nhiét do tai khu vuec 10 che, thiy
rang nhiét dé khu vuc 10 cho gidm véi t9<300C
(Hinh 8). Nhw vy, thiét bi lam mat MK-300 da dap
trng dwoc yéu gidm nhiét do trong 10 cho co gidi
héa L7, cai thién dwoc diéu kién vi khi hdu va nang
suit lao dong ciia ngudi lao dong.

5. Két luin

Do anh huwéng cuia dia nhiét, thiét bi khai thac,
nhiét do6 khong khi trong 10 cho da vuot qua tiéu
chun cho phép. Diéu nay dan dén diéu kién vi khi
héu suy gidm, anh truc tiép tdi strc khoe ctia ngudri
lao dong cling nhw nang suit lam viéc do co thé
nhanh chéng bi mat nwéc gy gam gidc mét moi.
D€ giam thiéu tac dong tiéu cuc cua diéu kién khi
hiu dén san xuat tai cic mé than dwéilong dat, cac
phwong phap thong gié dwoc st dung, khong phai
lac nao ciing dap ng dwoc yéu ciu. Vi muc dich
ha nhiét do khong khi tai cac dia diém lam viéc,
nhém tac gia dé xuit giai phap lam mat khong khi
bang diéu hoa khong khi cuc bd MK-300. Khi st
dung thiét bi lam mat, nhiét d6 cao nhat do dwoc
& d4u 10 cho cling chi d€n nguémng 30°C nam trong
gi¢i han cho phép theo quy chuén. Mién nhiét nay
da tao cam giac dé chiu, diéu kién ctia ngudi lao
dong da duoc cai thién dang ké gop phin tang
nang suit lao déng cho 10 cho co giGi hoa L7.
Pong gop cua cac tac gia

Nguyén Van Quang - hinh thanh y twéng ciu
trdc bai bao, nghién ctru tai liéu, do dac s6 liéu
hoan thién ban thao cudi cing; Lé Nhw Hung, P

Ngoc Td va Nguyén Van Tinh, Nguyén Vin Mién -
tw van gop y doc ban thao cudi.
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