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TOM TAT

Bai bao tom tit két qua x4c dinh dac diém vat lidu chay, nguy co chay rimg
lam co s¢ xdy dung cic bién phap phong chay rimg tai tinh Pong Nai. S6
liéu duoc thu thap tir thang 1/2020 dén thang 4/2020, trén 50 6 tiéu chuén
(OTC) véi dién tich 500 m? (cép 1), trén 8 trang thai rimg cé nguy co chay
cao. Thuc nghiém d6t thir vat liéu chay (VLC) dé xac dinh thoi diém bén
lira Sc (s) thoi gian chay Tc (phut/m?) va chidu cao ngon lira He (m) cia
dam VLC va sy lan truyén ctia dam chay. Két qua nghién ctru da xac dinh
dugc céc ddc trung 1am phan anh huong dén chay rimg nhu: mat do, do tan
che, chiéu cao vut ngon, duong kinh than, duong kinh tan. Khéi Iugng vat
liéu chay 16n nhét & trang thai rimg thudng xanh gidu vao thang 1 (10,4 +
1,09 tan/ha), ting dan vao céc thang cudi mua chay; do day vat lidu chay
dao dong tur 2,1+0,16 dén 3,3+0,13 cm, cao nhit 1a trang thai rirng thuong
xanh gidu; d6 4m vt liéu chay thoi diém théang 1 giao dong tir 10,2+0,31
dén 30,7+0,68%, giam déan vao céc thang cudi mua chay. Nguy co chay theo
d6 4m vat lidu chay, trang thai riing 15 6 - tre ntra ¢6 nguy co cao nhét, thudc
phén cap nguy co chay cao dén rat cao; hé s6 kha nang bat chdy cua vat lidu
chay (K) 6 8 trang thai rimg & mirc cao (> 0,8); d6t thir nghiém vt liéu chay
& 3 md hinh cho théy, vat lidu chdy c6 kha ning bit ltra nhanh va tdc do lan
truyén dam chay 16n, dac biét 1a trang thai rimg 16 6 - tre nira.

Flammable materials characteristics and forest fire risk: case study in
Dong Nai province

The article summarizes the results of determining the characteristics of
flammable materials and the forest fire risk as a basis for proposing solutions
for fire prevention in Dong Nai province. Data were collected from 50 sample
plots with an area of 500 m? in 8 forest types with high fire risk from January
to April 2020. Experimental burning of flammable materials to determine
the flash point Sc (s), the burning time Tc (min/m?), the fire height He (m)
and the spread of the fire. The results have determined the characteristics
of forest stands affecting on forest fires such as: tree density, canopy, top
height, DBH, and canopy diameter. The largest volume of flammable
material in rich evergreen forest was the highest in January (10.14 + 1.09
ton/ha), increasing gradually during the fire season; The thickness of the
flammable materials ranged from 2.1£0.16 to 3.3+0.13 cm, the highest was
in rich evergreen forest; The moisture of flammable materials in January was
ranged from 10.2+0.31% to 30.7+0.68% and decreasing gradually during
the fire season. Assessing the forest fire risk based on flammable materials
moisture, bamboo forest type has the highest forest fire risk, belonging to
the fire risk class from high to very high; The flammability coefficient (K) in
08 forest types was very high ( >0.8); Experimental burning of flammable
materials in 03 models showed that the these materials had the ability to
ignite quickly and spread rapidly, especially in the bamboo forest.
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1. DAT VAN PE

Chay ring 13 hién tuong phd bién, xay ra ¢ hiu
hét cac qudc gia co rimg trén thé gidi, trong d6
c6 Viét Nam. Chay rung da gay nén nhitng hau
qua tiéu cuc 16n dén méi truong sdng, ngudn
tai nguyén thién nhién va tham chi ca tinh mang
con ngudi. Hau qua cta bién d6i khi hau lam
trai dit ngay cang néng 1én, lam cho nguy co
chdy rirng ngay cang gia tang, day la thach thic
rat 16n ddi v6i nganh 1am nghiép hién tai va
trong tuong lai.

Chéy rimng c6 lién quan dén rat nhidu yéu té
khac nhau nhu tinh trang thoi tiét, tinh trang
vat liéu chay, loai cdy va kiéu rimg, dia hinh,
tdp quan van hda va tdp quan canh tac cua
cong ddng dia phuong (Bé Minh Chau, 2012;
Cuc Kiém Lam, 2005; Duong Huy Khoi et al.,
2020). Tuy nhién, giita ¢ 4m khong khi va vat
liéu chay c6 quan hé chat ché vdi nhau. Vi vay,
viéc du bao chay rung cod thé dua theo d6 4m
vat liéu chay. Vonsky va dong tac gia (1949)
khi nghién ctru vé d6 4m vat lidu chay da chi
ra su két hop cua d¢ day cua vat li¢u chay va
tbc do gié phan 4nh muc nguy hai cua chiy
rung. Hay vét li¢u chdy dugc phan chia thanh
2 nhém la: chét va song. Vat liéu kho phu
thudc vao thoi tiét va duge phan chia thanh 4
c?ip (Deeming et al., 1977). O Viét Nam, theo
Pham Ngoc Hung (2001) muc d§ nguy co chay
rung tang 1&€n cung vdi sy gia tang cua vat li¢u
chay. Theo nghién ciru ctia Tran Quang Bao va
ddng tac gia (2019), nhitng dac diém cua vat
liéu chay anh hudng t6i chay rimg bao gdm
kich thudc, su sép xép, do 4m, khoi lugng va
dang vat liéu chay ¢ céc trang thai rung khac
nhau la khac nhau.

Tinh Dong Nai v6i tong dién tich ring va dat
lam nghiép 1a 199.981 ha, trong d6 dién tich
c¢6 rimg 13 182.677 ha, c¢6 nhiéu kiéu rimg ¢
nguy co chdy cao nhu rimg 16 6 - tre nia,

rung tréng, v6i diéu kién nhiét do trung binh
niam 1a 28,1°C; dic biét c6 nhiing thoi diém
nhiét d¢ 1én trén 40°C, lam cho nguy co chay
ring ting cao. Dién tich ring va dat lam
nghiép tap trung & phia Béc cua tinh, thudc
dia ban cic huyén Tan Phu, Pinh Quan va
Vinh Ciru, giap ranh vé6i cac tinh Lam Pdng,
Binh Phudc, phin con lai tip trung tai céc
huyén Xuan Loc, Long Thanh, Nhon Trach
va cac huyén con lai. Rimg Pdng Nai ¢ y
nghia 16n trong phét trién kinh té, an ninh,
quéc phong. Phin 16n dién tich rung cua
Dong Nai 1a ring dic dung, phong ho xung
yéu va rat xung yéu, c6 y nghia rat quan trong
trong viéc phong ho dau ngudn cua cac cong
trinh thuy dién ciia Qudc gia va cta tinh gép
phan quan trong vao sy phat trién bén ving
kinh té xa hoi, gii vitng an ninh, qudc phong
(Chi cuc Kiém Lam Pdng Nai, 2018)

Quan ly, bdo vé€ tai nguyén rung va dac biét 1a
phong chay, chita chay rimg 1a van dé cp bach
luén dugc tinh Péng Nai quan tdm. Tuy nhién,
cac nghién ctru tai khu vue nay méi chi mang tinh
chét don 1¢, thuc hién trén mot khu vue véi dién
tich nhd, hoac la chu yéu dua vao cac yéu t6 khi
hau ma chua quan tim dén dac diém 1am phan va
vat liéu chdy. Vi véy, viéc nghién ciru vé dic trung
1am phan, vt liéu chy rimg cling cac nhan td anh
huong khac dén chay rimg 13 co so khoa hoc dé
dé xuét cac bién phap phong chéy, chita chdy rimg
phtt hop 13 hét sire can thiét. Bai bao nay trinh bay
cac két qua nghién ctru vé: (1) Pic trung 1am phan
rung va vat liéu chdy dudi tan cac trang thai ring;
(2) Phan cép nguy co chay rimg dua vao vt liéu
chdy dudi tan rung.

II. PHUONG PHAP NGHIEN CUU

Nghién ciru vé dic diém vat liéu chay va nguy
co chdy rung dugc thyc hién trén dién tich ring
va dat 1am nghiép thudc tinh Pong Nai, khu vuc
nghién ciru dugc thé hién chi tiét tai hinh 1
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2.1. Phwong phap diéu tra ngoai nghiép

Nghién cuu tién hanh lap 50 OTC trén 8 loai
rung (rung thuong xanh giau; rung thuong
xanh trung binh; rung thuong xanh ngheo;
riung thudng xanh phuc hoi; ring trong gb
(keo); rung trong gd (hdn loai); ring hdn
giao gd-tre nira; rimg 16 6-tre nira) phd bién
chiém phan 16n dién tich rung trén dia ban
tinh Pong Nai. Cac OTC duge bd tri theo
phuong phap ngiu nhién dién hinh, dién tich
OTC 1a 500 m?.

Trong OTC 500 m?, tién hanh thu thap cic sd
lidu vé ting cdy cao theo mot sé chi tiéu co
ban: Tén loai tang cdy cao; Puong kinh 1,3m
(D, 5- cm); Chiéu cao vit ngon (H, -m); Chiéu
cao dudi canh (H,-m); Puong kinh tdn (D,-m;
mat dg; sinh truong: Pugc danh gia vdi cac ticu
chuan tét, xau, trung binh.

Lap 5 6 dang ban (ODB) kich thudc 4 m? tai
tam va 4 géc cua OTC. Trong 6 dang ban lai
chia thanh 4 6 nho 1 m* va dénh sé thtr tw tir
1 dén 4, dé thu thap sb liéu vé& khéi luong va
d6 4m vat liéu chay tir thang 1/2020 dén thang
4/2020 (hinh 2).

25 m
1] 2 1] 2
3| 4 3| 4
2
=
=) 4
o
1] 2 112
31 4 3| 4

Hinh 2. B tri 6 tiéu chuin va 6 dang ban tai khu vuc nghién ctu

+ Vat li¢u chdy khé: Thu gom toan bg vat li¢u
trong céc 6 dang ban 1 m? dugc danh sb giéng
nhau tuong Gng vdi tung thang, can va xac
dinh khdi lugng trung binh tir 5 6 (ky hiéu la
m!, kg/m?), 1an luot thu gom cho cic thang
tiép theo. Nghién cuu thu thap vat liéu chay
kho tir ngay 1 dén ngay 5 hang thang, thoi
gian thu thap tir 11h dén 14h trong ngay dé
loai trir 46 4m twong déi cua VLC anh huong
dén khéi lwong VLC.

+ Vat liéu chay tuoi: Tién hanh mé ta thanh
phén, dac diém, chat va thu gom toan b vét
liéu tuoi (cdy bui c6 dudng kinh gbc nho
hon 1 cm, co, day leo con tuoi) trong tung
6 dang ban 1 m? dugc danh sé giéng nhau
tuwong ung vdi ting thang, can va xac dinh
khoi luong trung binh tir 5 6 (ky hiéu 1a m2,
kg/m?), nghién ctru thu thap vat liéu chay tuoi
ctia cac trang thai ring tir ngdy 1 dén ngay 5
hang thang.
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+ Tong khdi lugng VLC dudi tan rimg (duge ky
hiéu 1a M, kg/m?) dugc tinh nhu sau:
M=m'+m’ (1)

- Thu thap miu xac dinh d6 4m vat liéu chay:
Mau vat liéu dugce thu thdp tu ngay 1 dén
ngay 5 hang thang vao thoi diém tir 11h dén
13h tir cdc 6 dang ban 1 m?. Cac mau vat liéu
duoc tron déu tir 5 6 dang bang dugc danh sb
gidéng nhau (trong tirng OTC) theo ting thang
va can lay khdi lugng mau 1a 30 g (can ngoai
rung) bfing can phan tich dam bao d¢ chinh
xdc dén 0,001 g. Sau do6 cho vao tui nilon
budc kin ¢ dan nhan cho tirng mau. Cac mau
duoc sdy ¢ nhiét do 100°C trong thoi gian tir
6 - 8 tiéng bang ta say. Khi can thir thdy khéi
lugng mau giita cac 1an chénh 1éch nhau nho
hon 5% thi két thic qua trinh sdy va cén lan
cudi 1dy két qua.

2.2. Phwong phap xir Iy s6 liéu
2.2.1. Phwong phdp tjnh todn va xdc dinh
nguy co chdy theo d¢ am vdt liéu chdy

- Dya vao két qua sdy mau, st dung cong thure
tinh d¢ am cua Pham Ngoc Hung (2004) dé xac
dinh d6 am vat li¢u chay.

- D6 4m twong d6i VLC tinh bang cong thc:

(M1-M2)
Ml

W = %100 )

Trong d6: W 1a d6 4m twong ddi VLC (%);
MI1: 14 khéi lugng VLC trong ODB
chua qua sdy (g);
M2: 1a khéi lugng VLC sau khi siy (g).
Sau d6 ddi chiéu gia tri phan trim 4m do vat
lidu chay véi bang tra cap du bao chay rimg
theo d6 am vat liéu chay véi kha nang phat sinh
chay rimg (bang 1) (Cuc Kiém 1am, 2005).

Bang 1. Phan cap nguy co chay rimng theo d6 am vat liéu

Cép chay Wo (%) caa VLC Kha nang xay ra chay Tinh cach dam chay

I 35-45 it co kha néng chay rirng

1l 25-35 C6 kha nang chay rirng Cuong do thap

1} 15-25 Dé xay ra chay rirng Cuwdng do trung binh

v 10-15 Dé& xay ra chay rirng va nguy co Téc dé lan tran Itra nhanh; rat nong, kho
chay Ion kiéem soat

v <10 R4t dé >:éy ra chay rirng, cuc ky | Téc d6 lan trénxlt’ra rat nhanh; that
nguy hiém thwong, kho kiém soat

(Cuc Kiém lam, 2005)
2.2.2. Phwong phdp xdc dinh hé so chdy ciia
vdt liéu

Haé s6 kha nang bét chay ciia VLC ky hiéu 1a K
dugc xac dinh béi ty s giita khéi lugng vat liéu
kho ban dau m' va téng khéi luong vat lidu chay
M. Néu ham luong m' ban dau ting thi déng vat
liéu d& bdc chay thuc day qua trinh chay gia
tang. Trong khi d6, khdi lwong vat liéu tuoi ban
dau m? lai anh huong dén kha nang chay cua
déng vat liéu theo chiéu nguoc lai. Nghién ctru
st dung phuong trinh tinh toan hé s6 kha ning
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bat chay K ciia VLC theo m' va M nhu sau (Lé
Van Huong, 2020)

K=m'/M 3)
Trong do:
+ K 14 hé s6 kha nang bit chay cua vat liéu chay;
+m' 1a khéi luong vat lidu kho ban déu (g);
+ m? 1a khéi lwong vt liéu tuoi ban dau (g);
+ M la tong khéi lugng vat lidu (g), M=m'+m>
Hé s6 K bién thién tir 0 dén 1 va dat gid tri cuc
dai khi m'=M, néu hé¢ s6 K cang cao thi kha
nang chday cua VLC cang cao.
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- Xac dinh cac chi s6 ciia dam chay: Nghién ciru
tron déu vat liéu chay kho va tuoi cua cac trang
thai rimg sau do6 tién hanh d6t thir nghiém trén
3 m6 hinh (mé hinh 1: d6t 0,3 kg trai déu trén
1m?; mé hinh 2: d6t 0,4 kg trai déu trén 1m? va
mo hinh 3: d6t 0,5 kg trai déu trén 1m?), dé xac
dinh thoi gian bén Itra Sc (s), thoi gian chay Tc
(phit/m?) va chiéu cao He (m) ctia ddm VLC va
su lan truyén cua dam chdy.

2.2.3. So sdnh sw khdc biét giita cdc bién

So sanh su khac biét gitra cac déc trung 1am hoc,
dic diém VLC bang phin mém SPSS version
23 theo tiéu chuan Turkey (Bao Huy, 2016).

I1I. KET QUA NGHIEN CUU VA
THAO LUAN

3.1. Pac trung 1am hoc va vat liéu chay dwéi
tan rirng tinh Pong Nai

3.1.1. Pic diém lim hoc cdc trang thdi rirng

Nhirng dic trung 1am phan anh huong tryc tiép
dén dac diém VLC (46 4m, do day, khéi lugng)
va kha nang chay cia VLC. Do do, nguy co
chay rimg phu thudc vao dic diém cua timg
trang thai rimg (TTR). Két qua nghién ciru mot
s6 dac diém 1am hoc & cac trang thai ring duoc
tong hop tai bang 2.

Bang 2. Mot s dic diém 1am hoc cac trang thai rimg & tinh Dong Nai

. Pic diém lam hoc
L Loai Mat dé D H H D
rl‘rng Aa ° Po tan che 1,3 vn dc tan
(cay/ha) j (cm) (m) (m) (m)
20,3 + 153 107 + 49+
1| TXG 1290 + 54,8 0,76 + 0,03 ’ ’ : ’
ae a 0,9abfh 0,4aeh 0,5ah 0,3abdgh
198 + 131+ 84+
+ + +
2 | ™8 68421280 | 053£00%beh [ o' vobdet | oobge | BOEOTED
10,5 + 63+
3| TN 532+447cth | 0,41+0,01cgf | 147 +2,2ce 42 +0,7c
1,2cg 1,1cdf
4| TXP 360 £534dfgh | 034+003d | 17540.2bdf | 20% 73% | 9402ad
99,4019 PR O ED 07bdf | 02bcdf | “TFY
0,48 142+ 8,7+
RT-K 1265 + 153,7 ' 12,9417 ' ’ 21402
° e 65+ 153,728 0,02begh 9x17ee | saben 0,6be 1028
6 | RT-HL | 440+1002cdfigh | 041£006cth | _ 06% | 4osompar| °90F 3,9 + 0,5f
= 100.ccdlg ATED 3,2abdfh e 1,7cdf JED
7 | Loo 461 + 30,10dfgh 045+ 4603 |96 +05c 45+04a
* o0, g 0,04cegh ,0 £U,09 ,0 £0,0Cg ,o T U,4ag
040 G208 + | G&:156% | | GB 46+
+ 0: +
H + 31 fh ’ 1,2abfh 0,7aeh ’ 0,5ah
8 G 360+ 31,6cd 0,01begfh \ \ 1,2ah ‘
L66:59 | Lb6:10,9 Ld6:4.7

Ghi chii: TXG: thuong xanh giau; TXB: thuong xanh trung binh; TXN: thiong xanh nghéo; TXP: thirong xanh phuc hoi;
RT-Keo: rimg trong keo thudn loai; RT-HL: rimg trong hon loai (Keo+Sao+Dau); LOO: rimg 16 6 - tre nira; HG: rimg hon
giao g6 - tre mia; cdc chit cdi a, b, ¢, d, e, f; g, h khdc nhau cho thay c6 s khdc biét dang ké véi mirc ¥ nghia 0,05.

Déi vé6i rimg trong: Nhing dic trung 1am hoc
(Mat do, d9 tan che, D, ;, Hvn, Hdc, Dtan) cua
rimng trong keo thuan loai va hdn loai ¢6 su khéac
biét dang ké (P-value < 0,05).

Di voi riung ty nhién: Mat d6 & TXG, TXB
va nhitng TTR con lai c6 sy khac biét ro rang

(P-value < 0,05), trong khi d6, TXP va HG
khong c6 su khac biét (P-value > 0,05). B9
tan che & TXG, TXB, TXP va nhiing TTR con
lai c¢6 su khac bi¢t dang ké (P-value < 0,05),
trong khi do, LOO va HG khong c6 su khac biét
(P-value > 0,05). Puong kinh D, ; ¢ ring LOO
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va TXN c6 su khac bi¢t rd rang véi cac trang
thai rung con lai (P-value < 0,05), cac trang
thai con lai khong c6 su khac biét (P-value >
0,05). Chidu cao Hvn gitta TXN va LOO khong
co su khac biét (P-value > 0,05). Tuy nhién,
chang c6 su khac biét dang ké véi cac TTR con
lai (P-value < 0,05). Chiéu cao Hdc nho nhét
& TXN, 16n nhat & TXG. Puong kinh Dtan &
TXN c6 su khac biét dang ké voi nhitng TTR
con lai (P-value < 0,05).

Tai nguyén ring cua tinh Dong Nai 12 noi hién
dién cta 4 kiéu hé sinh thai ring dic trung bao
gém rimg thudng xanh, rimg trong gd, rimg
hon giao tre nira va rimg ngap man. Nguy co
chay rimg trong mua kho thay ddi theo kiéu
rung. Trong do, nguy co chay rirng ¢ murc trung
binh ¢6 dién tich 16n nhat véi hon 87 nghin ha,

12,000
10,000
3,000
6,000
4,000
2,000 E
0,000 |”§£H | ig
m: m M m?
T1 T2
ETXG omTXB

M m!

ATXN mTXP =RTG (Keo)

tap trung chu yéu ¢ rimg thudng xanh; nguy co
chay rt cao ¢ dién tich nho nhat véi hon 3
nghin ha, phan bd hau hét ¢ rimg 16 6 tre nira va
rimg hoén giao (Duong Huy Khéi et al., 2020).

3.1.2. DPic diém vit lieu chdy ¢ cdc trang
thdi rieng

3.1.2.1. Bdc diém khoi lwong vt liéu chdy duéi
tan cdc trang thdi rieng

Khéi lwong VLC 1a dic trung quan trong ¢ anh
huong manh mé téi sy lan truyén cua dam chay,
lam tang tong nhiét luong do dam chay gay ra,
tir d6 s& thic ddy téc do lan truyén ciing nhu
cuong do cua dam chay. Két qua diéu tra khoi
lugng vat liéu chdy cua cdc trang thai rig khac
nhau dugc trinh bay tai hinh 3.

[P

m m M

T3 T4

=wRTG (HG) ®HG mLOO

Hinh 3. Khéi luong vat liéu chay & céc trang thai rimg

- Vit liéu chay tuoi dudi tan rimg: Tir sé lidu
hinh 3 cho théy, c4c trang thi ring thuong
xanh ¢6 khoi lugng vat li€u chay tuoi 1a 16n

nhat (hon 1,7 tin/ha), ddy 1a cac kiéu rimg c6
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céu tric da ting tan, cdy bui, ddy leo va tham
muc phat trién manh; rung tréng keo lai voi cac
cap tudi khac nhau c6 khdi luong vt lidu chay

tuoi twong d6i thap véi 0,47 tin/ha, do rimg
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trong thudng duoc vé sinh rimg thuong xuyén,
dic biét truée mua chay rimg. Két qua nghién
ctiru ciing chi ra sy bién dong khdi luong vat
liéu chay tuoi cac thang trong mua chay. Vao
cac thang cudi mua chay, khdi lugng ngay cang
giam, trung binh ¢ cac trang thai rung giam
0,02 tan/ha/thang, do cang vio cudi mua chiy
vat liéu bi kho, héo va chuyén dan thanh vat
liéu chay khé.

- Vat liéu chay kho: Phan tich sb liéu tai hinh
3 cho thay cac kiéu rimg thuong xanh c6 khéi

lugng vat lidu chay kho 1a rat 16n, trong do
kiéu ring thuong xanh giau c¢6 khéi lugng
16n nhat véi trung binh trén 8,4 tan/ha, trang
thai rimg trong hon loai c¢6 khdi lugng vat lidu
chay thdp nhit véi trung binh 5 tin/ha. Vao
cic thang vé cudi mua chay, khéi lugng VLC
c6 tang 1én dang ké trung binh & céc trang
thai ring 14 0,1 tan/ha/thang, nguyén nhan 13
do vat liéu dugc tich tu thém, mot ph?m vt
liéu chay tuoi ddu mua chay da chuyén thanh
vat liéu chay kho.

Bang 2. Dic diém khéi lugng VLC & cac trang thai rimg

T Loai rimg Khéi lwong VLC (tdn/ha)
m'! m? M

1 TXG 8,6 + 1,25abce 1,8 £ 0,41abcd 10,4 £+ 1,09ab
2 TXB 7,6 £ 1,60abceh 1,9 + 0,24abcd 9,5 + 1,62abce
3 TXN 7,3 + 1,07abcdhe 1,6 + 0,32abcd 8,8 + 1,2bcde
4 TXP 5,9 £ 0,69cdfgh 1,7 £ 0,54abcd 7,6 £ 0,35cdegh
5 RT-Keo 8,1+ 1,07abce 0,5+ 0,16ef 8,5 + 1,16bcdeh
6 RT-HL 5,3 + 1,62dfgh 0,5 + 0,16ef 5,8 + 1,50fg

7 LOO 5,4 + 1,21dfgh 0,9 + 0,16gh 6,4 + 1,33dfgh
8 HG 6,2 + 1,37bdfgh 1,1 £0,16gh 7.3 +1,33degh

Ghi chii: Céc chit cdi a, b, ¢, d, e, f, g, h khéc nhau cho thdy c6 sw khdc biét vé mdt thong ké voi mic y nghia 0,05.

Déi véi VLC khé (m'): O rimg tu nhién, khéi
luong VLC khé ¢ kiéu rimg thuong xanh cao
hon & LOO va HG, trong khi & rimg trong,
RT-Keo cao hon RT-HL. Piéu nay bi anh hudng
boi sy da dang cua cAu truc tﬁng tan, mat d¢ va
thanh phan loai. Nhin chung khdi lwong VLC
khé khé cao va phu thudc vao kiéu TTR. Khéi
luong VLC tang déng ké vao nhiing thang cubi
mua chdy (trung binh 0,1 tin/ha/thang). Nguyén
nhan do VLC twoi duge chuyén mot phan thanh
VLC kho. Tuy nhién, VLC kho khong cé su
khac biét c¢6 y nghia thong ké giita cac thang
trong mua chay (P-value > 0,05).

Déi v6i VLC tuoi (m?): Khéi lwong VLC tuoi
thay d6i theo TTR. Bén canh d¢, khdi lugng
VLC tuoi ¢ cac TTR cua rung tu nhién cao hon
va c6 su khac biét dang ké (P-value < 0,05) so

v6i cac TTR ciia rimg trong. Diéu nay dugc giai
thich boi rimg tu nhién ¢6 tinh da dang vé thanh
phan loai, cdu triic tang tan, d6 tan che cao hon
50 Vi rimg trong.

Déi vai tong khdi lugng VLC: Tong khéi lwong
VLC cua rimg tu nhién giam dan tir TXG dén
LOO va khong cé su khac bi¢t 10 rang gitta cac
TTR. Trong khi, rimg trong ¢6 su khic biét dang
ké giita RT-Keo va RT-HL (P-value < 0,05).

3.1.2.2. Bac diém dé day vt liéu chay cdac trang
thai rung

bo day va su chat déng cua vat li¢u chay la
mdt yéu té quan trong, anh huong dén kha ning
bung phat va téc do lan truyén ciia dam chay
trong khong gian. Két qua nghién ctru duoc
trinh bay tai bang 3.
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Béang 3. D§ day VLC trung binh cua cac trang thai rung

Loai Do day vat liéu chay ( cm) .

T | ring Thang 1 Thang 2 Thang 3 Thang 4 Trung binh

1 TXG 3,3£0,16 3,3£0,10 3,2+0,13 3,3+0,13 3,3+0,13a
2 TXB 2,50,26 2,6£0,26 2,7+0,28 2,8 0,26 2,6 £ 0,26bcfgh
3 TXN | 2,3+0,23abc | 2,4 +0,21abcd | 2,5+0,21abcd | 2,6 £ 0,21bcd 2,4 £ 0,21bcgh
4 TXP 210,16 210,13 2,2+0,16 2,2+ 0,08 2,2£0,13d
5 | RT-Keo | 2,8+0,22ab | 3,0+0,19abcd | 3,1%0,19bcd | 3,1 £ 0,26bcd 3,0 £ 0,21ef
6 | RI-HL | 260,30 2,7 £0,30 2,9+0,32 2,9+0,33 2,8 £ 0,31befh
7 LOO 2,4+0,25 2,4+0,23 2,5+0,23 2,7+0,23 2,5 + 0,25bcgh
8 HG 2,3£0,22 2,4+0,27 2,6 % 0,27 2,6 0,25 2,5 + 0,24bcfgh

Ghi chii: Cdc chit cdi a, b, ¢, d, e, f. g h khic nhau cho thdy cé suw khdc biét vé mdt thong ké véi mike Y nghia 0,05.

Gia tri d§ day VLC theo cac thang ¢ cac TTR
thay d6i theo thang va c6 xu hudng ting &
nhirng thang cudi mua chay. Piéu nay duoc giai
thich béi nhiing thang cudi mua chay, nhiét do
khong khi ting, do am khong khi giam da thuc
déy qua trinh roi rung VLC cua nhitng loai cay
g0, tham kho. Mic du ¢ su khac nhau vé gia tri
d6 am VLC giira cac thang trong mua chay, tuy
nhién, su khac biét nay chua rd rang va khong
¢6 y nghia thong ké (P-value > 0,05). Ngoai trir,
0 TXN va RT-Keo d¢ day VLC c6 su khac biét
gitta thang 1 va 4 (P-value < 0,05).

Do day VLC 16n nhéat duoc tim thidy ¢ TXG,
thip nhat & TXP. Nguyén nhan do TXG c6 sy
da dang vé thanh phan loai cdy, cdu tric ting
tan va mat d¢ trong khi TXP ¢6 thanh phan loai,
cAu tric tﬁng tan va mat d¢ don gian. Hon nita
TXP da bi tac dong rat manh boi hoat dong khai
thac chon vao nhimg ndm thap ky 90 cua thé
ky XX. Thong qua so sanh d6 day VLC gilta
nhitng TTR cho thdy, TXG, TXP ¢6 su khéc
biét dang ké (P-value < 0,05); trong khi gitta

2 TTR cua rimg tréng va nhitng TTR con lai
khong c6 sy khac biét ro rang (P-value > 0,05).

3.1.2.3. Pdc diém do am vt liéu chdy

Thong qua phan tich ANOVA bang tiéu chuan
Turkey cho thdy, d6 am VLC & tit ca nhiing
TTR c6 xu huéng giam dan tir nhiing thang dau
mua chay dén nhiing thang cubi mua chay. Didu
nay dugc giai thich boi vao thoi diém cudi mua
chay, nhiét d6 khong khi ting, d6 4m khong khi
giam, kha nang che bong cua tan ring giam,
vat liéu chay bi hong kho trong thoi gian dai.
Do 4m VLC c6 sy khac biét ¢ y nghia thong
ké (P-value > 0,05) giita nhitng thang cua mua
chdy ¢ nhitng TTR, ngoai tror & TXG, thang 3
va 4 khong co su khac biét (P-value > 0,05). B9
4m VLC cao nhét duoc xac dinh & TXG, thép
nhit & LOO. So sanh giira nhitng TTR cho thay,
c6 sy khac biét dang ké vé do am VLC (P-value
< 0,05), ngoai trir 2 TTR ctia rimg trong khong
¢6 su khac biét (P-value > 0,05).

Bang 4. D6 4am VLC cua nhiing trang thai rimg

— L -
TT | Loairtng [ 0 DQT:?n;w: " cuTa;qul;; 35 S Thang 4 Trung binh
1 TXG 30,7£0,68a | 295+052b | 27,2+046cd | 26,9+ 0,36cd 28,6 £ 0,43a
2 TXB 232+044a | 221+0,62b | 209+034c | 20,1+0,35d 21,6 + 0,39
3 TXN 219+031a | 208%042b | 198%022c | 19,1+021d 20,4+ 0,20c
4 TXP 21,8+032a | 205+041b | 17,6+037c | 14,9+0.26d 18,7 + 0,29d
5 | RT.Keo | 16,7:037a | 149+022b | 133+024c | 12,8+0,16d 14,4 + 0,16ef
6 | RTLHL | 162+024a 15 + 0,24b 134+025c | 12,1+040d 14,2 + 0,40ef
7 LOO 102+031a | 9,2+0,36b 8,5+ 0,20¢ 8,0 + 0,34d 9,0 0,279
8 HG 15+ 0,44a 135+038b | 124+017c 9,8 + 0,56d 9,8 + 0,56h

Ghi chii: Céc chit cdia, b, ¢, d, e, f, g, h khéc nhau cho thdy c6 su khdc biét vé mdt thong ké véi mire Y nghia 0,05.
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3.2. Nguy co chay rirng theo dic diém vt
liéu chay

3.2.1. Nguy co chdy rirng theo d¢ am vit
liéu chay:

Dua trén két qua vé nghién ctru do am vat lidu
chay tién hanh phan cdp nguy co chdy theo do
4m ciia cic trang thai rimg (Cuc Kiém lam,
2005) dugc thé hién chi tiét tai bang 5.

Bang 5. Phan cip nguy co chay rimg theo d6 4m VLC & cic trang thai rimg

Phan cap nguy co chay rivng theo dé am vat liéu chay
T Loai rievng
Thang 1 Théang 2 Thang 3 Thang 4

1 TXG Théap Thép Thép Thép

2 TXB Trung binh Trung binh Trung binh Trung binh
3 TXN Trung binh Trung binh Trung binh Trung binh
4 TXP Trung binh Trung binh Trung binh Cao

5 RT-Keo Trung binh Cao Cao Cao

6 RT-HL Trung binh Cao Cao Cao

7 LOO Cao Rét cao Rét cao Rét cao
8 HG Cao Cao Cao Rét cao

Tai khu vuc nghién cuu, cac trang thai ring
thudc kiéu rimg kin thuong xanh c6 nguy co
chay tir thap dén trung binh céc thang trong miia
chay rimg; céc trang thai rimng trong c6 nguy co
chay tir trung binh dén cao, nguy co chdy cang
tang & cac thang cubi mua chay ring; dbi véi
kiéu rimg hdn giao va rimg 16 6 tre nira c6 nguy

co chay tir cao tré 1én dic biét cac thang cubi
mua chay nguy co 1a rit cao.

3.2.2. H¢ sé khd néng bdt chdy ciia vit ligu
chay (K)

Két qua nghién ctru hé s6 kha nang bat chay ciia
VLC ¢ cac TTR trong mua chay dugc thé hi¢n
tai bang 6.

Bang 6. Hé s6 kha ning bét chdy ciia VLC ¢ nhitng trang thai rimg

Loai Hé sé kha nang bat chay K .
TT NN ; " . - Trung binh
rwng Thang 1 Thang 2 Thang 3 Thang 4
1 TXG 0,83 + 0,05 0,82 +0,04 0,83 £ 0.04 0,83+ 0,04 0,83 + 0,05abcdgh
2 TXB 0,80 + 0,03 0,80 + 0,04 0,80 + 0,04 0,80 + 0,04 0,80 + 0,04abcdgh
3 TXN 0,82 + 0,03 0,82+ 0,03 0,82 + 0,03 0,83 + 0,03 0,82 + 0,03abcdgh
4 TXP 0,78 £ 0,08 0,77 + 0,08 0,78 + 0,08 0,78 + 0,06 0,78 + 0,07abcd
5 RT-Keo 0,94 + 0,02 0,94 + 0,02 0,95 + 0,01 0,95 + 0,01 0,95 + 0,02¢f
6 RT-HL 0,90 + 0,05 0,90 + 0,06 0,91 + 0,04 0,91 +0,03 0,90 + 0,04ef
7 LOO 0,84 + 0,02 0,85+ 0,02 0,85+ 0,02 0,86 + 0,02 0,85 + 0,02abcgh
8 HG 0,84 + 0,05 0,84 + 0,52 0,85 + 0,04 0,85+ 0,04 0,84 + 0,04abcgh

Ghi chii: Cdc chit cdi a, b, ¢, d, e, f. g, h khic nhau cho thdy c6 si khdc biét vé mdt thong ké véi mire Y nghia 0,05.

Hau hét hé s6 bat chay ¢ nhimg TTR déu cao
(K>0,77). Trong do, hé s6 K 16n nhat duge xac
dinh & RT-Keo (K > 0,94). Piéu d6 cho thay,
nguy co chdy rimg & cac TTR rét cao. Mic du
hé s6 K ¢ nhitng TTR ¢ xu huéng ting vio
nhitng thang cudi mua chay. Tuy nhién, su khac

biét vé& hé sd K giita céc thang vao mua chiy
0 nhitng TTR khong cé su khac biét ro rang
(P-value > 0,05).

Hé s6 K cua 2 TTR trong c6 sy khac biét dang

ké v6i cac TTR cua ring ty nhién (P-value
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< 0,05). Hé s6 K & RT-Keo va RT-HL cua
rimg trong khong c6 su khéac biét (P-value
> 0,05), hau hét cac TTR cua rung tu nhién
ciing khong co su khéc biét 13 rang vé hé sd
K (P-value > 0,05).

3.2.3. Thoi gian bén lira cua vat liéu chdy

Bing viéc st dung tiéu chuan Turkey cho thiy,
thoi gian bén Itra gitta 3 mo6 hinh thu nghiém &
tat ca cac TTR khong co su khac biét dang ké
(P-value > 0,05). Tuy nhién, bang 7 ciing cho
thay, nhitng TTR ¢6 thoi gian bén lira va hinh
thanh dam chay trong thoi gian ngin. Trong
d6, nhanh nhat dugc xac dinh & LOO (3,79

+ 0,22s), chdm nhat & TXG (7,74 £ 0,63s).
Nguyén nhan 1a do d6 am VLC & cac TTR déu
thap, thoi diém thir nghiém vao budi trua nhiét
d6 cao va do am khong khi thip lam cho céc
dam chdy hinh thanh nhanh. Thoi gian bén lua
& TXG, TXB, TXN, TXP va RT-Keo, RT-HL,
LOO va HG c6 su khac biét dang ké (P-value
> 0,05). Pidu nay duogc ly giai boi thoi gian
bén Itra va hinh thanh ddm chdy bi anh hudng
boi loai VLC, ban chat VLC, 2 TTR cua rung
trong va LOO, HG ciia rirng tw nhién ¢6 VLC
nhe, ¢6 chira tinh dau, dé chay. Bén canh do,
né ciing chiu anh hudng bai d6 4m va nhiét o
cua moi truong xung quanh.

Bang 7. Thoi gian bén lira cta vat liéu chay cua cac trang thai ring

N Thei gian bén Idra caa vat liéu chay Sc (s) .
T Loai rirng — — — Trung binh
Mé hinh 1 Mo hinh 2 Mo hinh 3

1 TXG 7,89+ 1,19 7,58 + 0,61 7,74 £ 0,62 7,74 + 0,63abcd
2 TXB 6,82 £ 0,79 7,07 £ 0,95 7,48 £ 1,05 7,13 £ 0,92abcd
3 TXN 6,92 + 1,88 6,82 + 1,88 6,63 + 1,39 6,79 + 1,70acd
4 TXP 7,08 + 1,48 7,09+ 1,29 6,93 + 1,34 7,03 + 1,33abcd
5 RT-Keo 4,57 + 1,17 4,63 +0,92 5,21 +0,53 4,81 + 0,83efgh
6 RT-HL 4,00 £ 0,74 4,11 £ 0,67 4,27 £ 0,71 4,13 £ 0,69efgh
7 LOO 3,67 £0,30 3,79+0,29 3,89 £ 0,44 3,79 £ 0,22efgh
8 HG 5,08+ 1,14 5,05 + 0,51 4,88 £0,38 5,00 + 0,66efgh

Ghi chii: Céc chik cdi a, b, ¢, d, e, f, g, h khéic nhau cho thdy cé sw khdc biét vé mdt thong ké voi mike y nghia 0,05.

3.2.4. Chiéu cao ngon lira ciia ddm chdy

Nghién ctru thir nghiém dét vat liéu chay theo
3 md hinh vé khéi luong, nham xéc dinh chiéu
cao ngon Ita cua vat liéu chay dudi tan cac
trang thai ring khac nhau khi xdy ra chdy va

danh gia sy anh huong cua khéi lwong, su chat
dbng vat lidu chay dén ngon ltra. Két qua thir
nghiém d6t vat liéu chdy & céc trang thai ring
dugc trinh bay chi tiét tai bang 8.

Bang 8. Chiéu cao ngon Iira ciia vat liéu chdy & céc trang thai rimg

L Chiéu cao ngon Itra ( cm)
T Loai rieng — — —
M6 hinh 1 M6 hinh 2 M6 hinh 3

1 TXG 25,00 30,80 33,40
2 TXB 19,80 23,40 28,00
3 TXN 20,71 26,43 31,29
4 TXP 20,40 23,80 29,00
5 RT - Keo 22,80 29,20 34,60
6 RT - HL 26,33 33,50 40,67
7 LOO 29,80 34,60 40,40
8 HG 25,00 30,60 34,40
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Viée dét thir vat liéu chay cho két qua vé chiéu
cao ngon lra ddm chay cua céc trang thai riing
¢6 su khac biét nhau rat 16n. Trong d6 trang thai
rimg thuong xanh trung binh ¢ chiéu cao ngon
Iira 12 thap nhat véi 19,8 cm, trang thai rimg 16
6 tre nira ¢6 chiéu cao ngon lira 13 16n nhat véi
29,8 cm. Trén mot dién tich véi cling mot kiéu
vt liéu, khi khéi lugng VLC tang 1én thi chiéu
cao ngon ltra ¢6 sy gia ting dot bién. Trung binh

& cac trang thai rimg nghién ctru, khi khéi lugng
vat lidu chdy ting thém 0,1 kg/m? thi chiéu cao
ngon Itta tang 5,1 cm.

3.2.5. Toc dp va sw lan truyén ciia ddm chdy
khdi dau

DPam chay & cac trang thai rimg c6 toc do chay
lan 13 khac nhau va c6 sy chénh léch vé thoi
gian rat 16n. Két qua thir nghiém dugc trinh bay
tai bang 9 va thé hién & hinh 4.

Bang 9. Tdc d6 lan truyén ctia dam chay theo 3 md hinh & cac trang thai rimg

. Chiéu cao ngon Itra ( cm) .
TT Loai rirng — — — Trung binh
M6 hinh 1 M6 hinh 2 M6 hinh 3
1 TXG 9,3+1,81 8,6+ 1,11 8,6 + 1,03 8,8 + 1,31abd
2 TXB 8,8 +0,88 8,2+0,76 7,8+04 8,3 + 0,65abcd
3 TXN 7,9 £1,24 74+0,73 6,8 + 0,98 7,4 £ 0,96bcd
4 TXP 8,9+0,93 8,2+0,73 7,6 £0,64 8,3 + 0,74abcd
5 RT-Keo 6,0+ 1,08 5,6 £ 0,86 5,3+0,77 5,7 £ 0,90eh
6 RT-HL 4,6 +£0,91 4,3+0,82 4,0+0,94 4,3 +0,87f
7 LOO 3,3+0,20 2,6 +0,39 2,4 +£0,47 2,8+0,33e
8 HG 6,5+ 1,22 5,8+0,97 5,7 +0,96 6,0 + 1,05eh

Ghi chii: Céc chit cdi a, b, ¢, d, e, f, g, h khic nhau cho thdy c6 sw khdc biét vé mdt thong ké voi mic y nghia 0,05.
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,000

—e— Mo hinh 1

TXG TXB TXN TXP
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RTG RTG HG LOO
(Keo) (HG)

Hinh 4. Téc d6 lan truyén ctia ddm chay theo 3 mé hinh & céc trang théi rimg

Gi4 tri téc d6 lan truyén dam chéy thay di theo
mo hinh thu nghiém va c¢6 xu hudng giam tu
mé hinh 1 dén mé hinh 3. Tuy nhién, téc do
lan truyén d4m chay ctia 3 mo hinh thir nghiém
khong c6 su khac biét c¢6 y nghia thong ké

(P-value > 0,05) ¢ tat ca nhimng trang thai cuia
rimg ty nhién va rimg trong.

Cac TTR cua rimg tu nhién c6 téc do chay
cham, dam chdy duy tri y€u, thoi gian chay hét
lau hon so v4i 2 TTR cua rung trong (ngoai trur
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LOO). Téc dé lan truyén cua dam chay cham
nhét dugc xac dinh & rung TXG va nhanh nhét
6 LOO. Béng phan tich ANOVA, x4ac dinh dugc
tdc do lan truyén ddm chay & RT-HL va LOO
¢6 su khéc biét dang ké v6i hau hét nhitng TTR
con lai (P-value < 0,05); trong khi, RT-Keo va
HG, TXB va TXP c6 su twong dong vé toc do
lan truyén cta dam chéy.

Két qua phén tich twong quan giita toc do lan
truyén cua ddm chay (V) véi khéi luong (M), do
am (W%), do day VLC, thoi gian bén Iira (T),
hé s6 kha nang bét chay (K) cho thiy, cic bién
doc lap co mbi tuong quan tich cuc la M, W, T
(r = 0,604-0,809, P-value < 0,01), tiéu cuc la K
(r=-0,432, P-value <0,01), trong khi d¢ day VLC
khong twong quan vdi V (r = 0,065, P-value >
0,01). Thong qua phan tich hdi quy tuong quan da
bién, chung t6i thu dugc phuong trinh twong quan
cd dang V=0,211 + 0,196W + 0,480T. Trong do,
d6 4m (W) anh hudng 16n nhét (57,51%), tiép dén
la thoi gian bén Iira (T) (42,49%), trong khi M va
K khong anh huong dén V (P-value > 0,05).

Két qua nghién ciru cho thay rimg thuong xanh
giau c6 tde do chay 1a cham nhat vé6i 9,3+1,81
s/m?; nguoc lai cac trang thai rimg trng va dac
biét 1a rimg 16 6 - tre nira ¢6 téc d6 chay nhanh
voi 3,3+ 0,20 s/m?, ngon lua dugc duy tri on
dinh trong subt thoi gian chay. Nghién ciru con
cho thdy ring & tit ca cac trang thai rimg, khi
khéi luong vat liéu chay ting thi sy lan truyén
va toc d6 cua dam chay tang rat nhanh, dam
chay phét trién manh va c6 nhiét lugng cao.

3.3. Giiai phap trong céng tac quan ly
chay rirng

- Cac trang thai rirng cua kiéu rirng kin thuong
xanh c6 khi luong vat liéu chay 16n, néu xay
ra chay rung thi dam chay s€ bung phat, kéo
dai rit kh6 khdng ché. Chu rimg va luc luong
quan 1y rimg can gom, diéu tiét bot vat lidu
chdy ra ngoai bia rirng nham han ché nguy co
xay ra chay.

- Vi trang thai rimg hdn giao va rimg 1 6 tre
nira ¢6 khdi lugng vat liéu chay khong qué 16n
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tuy nhién do 4m vat lidu chay rat thip, dugc xép
vao nguy co chdy luén ¢ muc cao va rat cao. Nén
trudc mua chay can xir ly, dua vat lidu chay ra
khoi tan rimg va dot, thoi gian dot vao luc sang
som va chiéu t6i dé d& dang kiém sodt dam chay.
- Dbi v6i rimg trong tai tinh Pong Nai, trudc
mua chay rimg can tia thua, vé sinh rimg va dot
trude vat liéu chay, co thé gom vat liéu chay ra
bia rimg, cac khoang trong hodc dét cé kiém
soat dudi tan rung. Pac biét la mot s6 khu vuc
nhu x4 Phu Xuén, Thanh Son, M3 Da, Phu An
la nhiing khu vuc ¢6 nguy co chay rung cao
(Duong Huy Khéi ef al., 2020), can cha dong
bd tri luc luong, phdi hop véi cac tram bao vé
rimg 1an can hodc nguoi dan nham phat hién
chay rimg va to chirc chira chay kip thoi.

- Can 1ap hd so theo ddi chay rimg hang nam do
luc lvong quan ly thuc hién va tién hanh du bao
nguy c¢6 chay rimg theo khéi lugng vat liéu chay
dua vao céc chi tiéu m', m?, M va K dé lap biéu
nguy co chay rimg ddi véi tinh Dong Nai lam co
s¢ xay dung phuong ép PCCCR hang nam.

IV. KET LUAN

Nghién ctru da phan tich dugc mot s6 dac trung
1am hoc lién quan dén chiy rimg & tinh Pong
Nai nhur mat do rimg, do tan che, chiéu cao vit
ngon, chiéu cao dudi canh, duong kinh than cay
va duong kinh tan ring.

Khéi luong vat liéu chay trong trang thai rimg
thuong xanh giau 16n nhat va nho nhat 1a 6 trang
thai rimg trong hén loai. Khéi lwong vat lidu
chdy ¢ cac trang thai rirng cd xu hudng tang vao
céc thang cudi mua chay. Két qua nghién ciru
vé su chat dong cua vat liéu chay chi ra rang,
trang rung thuong xanh giau c6 do day vat liéu
chay 13 16n nhat va d6 day vat lidu chéay tang
1én & céac thang cudi mua chay trong tit ca cac
trang thai rimg. DO 4m vat liéu chay trong rimg
16 6 - tre nira 1a thap nhit va cao nhat 1a trong
trang thai rirng thuong xanh giau. Ngoai ra, do
am vat liéu chay cua cac trang thai rimg giam
manh vao cac thang cudi mua chay.

Két qua phan cap nguy co chdy theo d6 4m vat
liéu chdy cho thiy cac thang trong mua chay,
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trang thai rimg 1 6 - tre nira c6 phan cip nguy
co chay tir cao dén nguy co rét cao. Kha ning
bét chdy K cua céc trang thai rimg déu ¢ mirc
nguy co cao, trong d6 ring trong keo lai chi s6
K 13 16n nhat. O trang thai rimg 16 6 - tre ntra
6 thoi gian bén lira nhanh nhat, ngoai ra cac
thang trong mua chay c6 thoi gian bén Itra trung
binh cua cac trang thai la 3,79 £ 0,22 s. Két qua

nghién ctru ciing cho thdy do cao ngon lira ¢
trang thai rimg 16 6 tre - tre nira 12 16n nhit va
nho nhét 14 rimg thuong xanh trung binh. O cac
trang thai rimg, khi thir nghiém ting khi lugng
vat liéu chay thi d§ cao ngon ltra ting nhanh;
toc do lan truyén ddm chay ¢ rimg 16 6 - tre ntra
1a nhanh nhat, va khi khéi luong vét liéu chay
tang lén toc do lan truyén ngay cang tang.
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