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Tém tit

Viéc itng dung cong nghé khi khé dé bao quan vii
khi trang bi trong diéu kién khi hdu nhiét d6i nong
am tai Viét Nam thu hit dwoc su quan tam cua
nhiéu nha khoa hoc trong nwde va trén thé gici.
Bai bdo trinh bay két qua nghién ciru va thir
nghiém wng dung cong nghé khi kho theo phwong
phdp hoan heu nham bao quan dong thoi 06 xe
tiang T-90S trong diéu kién khi hdu dién hinh cia
mién Bdc Viét Nam. Hé théng sw dung thiét bi thoi
khi khé TKK-1 do Trung tdm Nhiét doi Viét - Nga
ché tao, két néi cdc xe bang cac ong dan tuan hoan
khép kin. Két quda cho thdy cong nghé khi khé gitip
duy tri d6 dm bén trong khoang xe on dinh dudi
60%, ngan chdn hoan toan hién tuwong ném moc
trén vt liéu polymer - da - cao su, giam dang ké
nguy co an mon dién hoa déi véi linh kién dién -
dién tir va thiét bi quang hoc. Mé hinh bdo qudn
nay cé tiém nang mo rong dp dung cho cdc
khoang thiiy cua xe tang 19i nucc, khoang kin trén
tau mat nudc, cung cdc tram radar, thong tin ven
bién - noi diéu kién am, mudi bién va swong man
gay hu hai nghiém trong cho khi tai.

Tir khéa: Cong nghé khi kho, ting thiét gidp, nam
moc, an mon, bién ddo.

Abstract

The application of dry-air preservation
technology in Vietnam's hot and humid tropical
environment has increasingly attracted attention
from the international research community due to
its potential to mitigate moisture-induced
degradation of military assets. This study reports
the development and large-scale testing of a
closed-loop dry-air system designed to preserve

six T-90S main battle tanks under representative

climatic conditions of northern Vietnam. The
system employs the TKK-1 dry-air generator,
developed by the Vietnam-Russia Tropical Center,
and distributes dehumidified air through a sealed
recirculating duct network. Experimental results
demonstrate that the system reliably maintains in-
tank relative humidity below 60%, thereby
eliminating mold growth on polymer, leather, and
rubber components, and significantly reducing
electrochemical corrosion of electronic and
optical devices. Owing to its stability, low energy
demand, and high protective efficiency, this
preservation approach shows strong potential for
broader deployment in amphibious vehicle
compartments, enclosed spaces on naval surface
vessels, and coastal radar or communication
stations—where elevated humidity, salt aerosols,
and marine atmospheric conditions accelerate
material degradation.

Keywords: Dry air technology, armored vehicles,
mold, corrosion, maritime and island.

1. Mé dau

Viét Nam nam trong khu vyc khi hdu nhiét déi am
gi6 mua, tiép giap bién, v6i dic trung nén nhiét do cao
quanh nam, d¢ 4m 16n, buc xa mit troi va lwong mua
cao. Cac yéu t6 méi truong nay 13 nguyén nhan truc
tiép va thuong xuyén gdy ra hién tuong dn mon dién
héa, oxy hoda kim loai, 130 hoa vat li¢u phi kim (cao
su, nhua, son,...), df‘)ng thoi thic déy su phat trién cua
vi sinh vat va nAm mdc. Diéu nay dan dén cac loai vii
khi trang bi k¥ thuat (VKTBKT) bi xubng cip, suy
giam tinh nang st dung, lam anh hudng nghiém trong
dén dd tin cay, hi€u qué khai thac va kha nang san sang
chién dau.

Trong bbi canh d6, cong tac bao quan va niém cat
VKTBKT dugc xac dinh la nhiém vy k¥ thudt trong
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tam, khong chi nham duy tri trang thai k¥ thuat 6n
dinh trong thoi gian dai ma con bao dam kha nang

trién khai nhanh chéng, hiéu qua trong moi tinh hudng.

Trung tdm Nhiét d6i Viét - Nga (TTNDVN) - v6i hon
35 ndm hinh thanh va phat trién - da c6 nhiéu dong
g0p quan trong trong linh vuc nghién ctru va ung dung
céc giai phap bao quan phu hop vai ddc diém khi hau
Viét Nam [1-3]. Trung tdm da xdy dung va lam chu
cong nghé bao quan tién tién, sir dung cong nghé khi
kho (cong nghé cudng birc va hoan luu) véi wu diém
dé 4p dung va dat hiéu qua cao cho nhiéu loai
VKTBKT, dic biét 1a ting thiét giap ké ca trong ché
d6 sin sang chién dau ciing nhu bao quan dai han.

Trong nhiing nim gan déy, nhiéu nghién ciru da
minh chung hi¢u qua cua viéc ung dung cac phuong
phap sir dung cong nghé khi kho dé bao quan VKTBKT
[4-8]. Bao quan thiét bi quan sy va vat pham kim loai
chéng lai tac dong ctia 4m w6t va dn mon 1a mot chu dé
duogc nghién ctru rong i trong nhiéu nim qua. Tiéu
chuén TOCT 9.014-78 ciia Lién bang Nga quy dinh cac
yéu cau chung vé bao vé tam thodi chdng an mon cho
san pham kim loai trong qua trinh bao quan va van
chuyén, dong vai trd nén tang trong cac hé thdng tiéu
chuédn vé chéng dn mon va 130 hoa [10].

Nhiéu nghién ctru va ung dung cong nghiép gan
day da tap trung vao viéc kiém soat do 4m nhu mot
giai phap bao quan hiéu qua. Fisair (2020) va Dry-Air
Ltd. (2021) déu nhan manh vai trd viéc duy tri d6 4m
tuong d6i (RH) & muc an toan nhdm ngan chin qua
trinh oxy héa va nim mbc phat trién [11], [12].
Turnbull Restoration (2024) ciing chi ra rang nhiét do
va do am 1 hai yéu t6 quan trong hang dau can kiém
soat khi luu trit sung va vii khi ca nhan, d& xuit murc
RH 1y tudng vao khoang 40-50% va nhiét d6 6n dinh
tir 15-20°C [13].

Vé mit cong nghé, Wang et al. (2020) di dua ra
c4i nhin tong quan vé cac phuong phap hut 4m, bao
gdm cong nghé hut 4m bang chét rin, hip phu va lam
lanh, dong thoi phan tich nhimg tién bo gan déy trong
viéc tdi uu hoa hiéu qua nang luong va do 6n dinh
hoat dong [14, 15]. Trong nghién ciu tiép theo,
Hussain et al. (2022) da danh gia hiéu qua cia h¢
thong 1am mat bay hoi két hgp véi hit 4m ran, cho
thdy tiém nang 16n trong viéc duy tri didu kién moi
truong 6n dinh trong cac kho luu trit dai han [16].

Trong diéu kién khi hau nhiét doi noéng 4m va moi
trudng bién - dao c6 do mudi cao, cac trang bi k¥ thuat
nhu xe ting thiét giap, xe chién déu 16i nudc, khoang
kin trén tau chién va cac t& hop radar ven bién déu
chiu tdc dong manh cla dn mon, oxy hoa va ndm méc.
Bén canh tng dung cho xe tang thiét giap, cong nghé
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khi kho con c6 ¥ nghia thyc tién d6i véi cac phuong
tién thity bo nhu xe tang 16i nude, tau d6 bo, cling nhur
cac khoang may, budng diéu khién va hé thng dién -
dién tir trén tau mat nudc. PO 4m cao két hop véi
swong mudi bién 1a nguyén nhan truc tiép gay an mon
nhanh céc thiét bi radar, thong tin, cam bién trén cac
tram ven bién va nha gian. Trén co s¢ d6, bai bao nay
trinh bay két qua thir nghiém hé thong khi kho hoan
luu ap dung cho 06 xe tang T-90S va danh gia kha
nang mo rong cong nghé nay cho cac trang bi hoat
dong trong moi trudong hang hai va bién - ddo.

2. P6i twong va phuong phap nghién ctru
2.1. Déi twong nghién ciru

Déi twong nghién ciru 1a xe ting T-90S ciia Viét
Nam va cac phu tung, khéi riéng 1¢, mé dun luu trit
trong kho bao quan. Trong giai doan dau, nhom
nghién ciru tién hanh thu thap va xu 1y dir lidu vé
nhing thay d6i trang thai k¥ thuat cua xe ting thiét
giap do Nga san xuét trong qua trinh van hanh va bao
quén trong diéu kién nhiét d6i. Phuong phap tién hanh
1a quan sat bang mét thuong, két hop chup anh bang
cong ngh¢ macro, thu thap dir liéu nhiét d9, 4o am,
phuong phép bao quan hién tai theo s6 ky thuat tai cac
nha kho. Tir d6 xdy dung va dé xuit cac bién phap
nang cao d6 bén nhiét d6i cho xe tang T-90S trong van
hanh va bao quan. Trong qua trinh xay dung phuong
an bao quan cho xe tang thiét giap bang cong nghé khi
kho, nhom nghién ctru da thir nghiém bao quan cho 01
xe tang bang cong nghé khi kho [4], sau d6 trén co s&
thir nghiém thanh cong da tién hanh thir nghiém bao
quan cho 06 xe tang T-90S.

2.2. Phwong phdp nghién ciru

Két qua khao sat cho thdy, dudi tic dong anh
huong boi khi hau nhiét d6i, dac biét 1a ¢ 4m, kha
nhiéu cac phu ting trang bi trén xe ting T-90S bi lio
hoéa, &n mon, dic biét xay ra hién twong nim mdc trén
cac chi tiét cao su, vai, da, day cap tin hiéu,... cic
gioang cao su bi cling, 1o héa theo thoi gian, dan dén
ctra dong khong duoc kin tuyét ddi, cang tao thém
diéu kién cho d6 4m x4m nhap. Dé khic phuc tinh
trang nay, déi vdi cac xe ting niém cat bao quan dai
han c6 thé sir dung tai bao quan boc xe ting. Phuong
phép nay ciing c6 nhitng nhuoc diém nhu tai vai day,
nang, mdi 1an thao lip rat mat cong stc, thoi gian. Do
xe tang di d6 trong nha kho da c6 mai che nén khong
can loai vai day, chdng gio, tia UV.

Céc khéi thiét bi quang hoc duy trir cho xe T-90S
bao quan tai kho xuat hién nAm mdc tir bén trong, gay
mo kinh ngam du duge niém cat trong hom kin theo
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quy dinh. Cac cum khéi dién tir, vat liéu béng da, cao
su bi an mon, nAm méc. Nhiing van dé nay can duoc
dua vao dinh huéng nghién ciru, nhiam hoan thién giai
phap bao quan tong thé cho xe tang thiét giap va cac
loai VKTBKT hoat dong trong diéu kién khi hau nhiét
da41 & Viét Nam.

Trude hét can tinh toan cong suét thiét bi thoi khi
kho dé dam bao thir nghiém cho 06 xe tang T-90S. Pdi
v6i hé thdng 06 xe tang, phuong an thoi khi kho cudng
btic s& khong tdi wu, vi thé tich chung ctia ca hé thong
16n, s& gay thét thoat khi, thiét bi khi kho s& phai lam
viéc thuong xuyén hon. Do d6 phuong an thoi khi kho
hoan luu s€ hop 1y trong truong hop nay. Sau day la
tinh toan cho thiét bi TKK-1 véi cong suit 6,25 1/h dé
dam bao cong suat khir am cho 06 xe tang T-90S.

Bing 1. Théong sé ky thudt thiét bi TKK-1
TT Tén chi tiéu PVT
Dién 4ap ngudn cip

1 o \% 220
cho thiét bi

Gid tri

Tin sd cua ngudn
2 N B Hz 50
dién cung cap

Cong suit hut 4m

3 . L/1h 6.23
16n nhat
Cong suét tiéu thy

N w 1583
16n nhat

5 | Dong dién A 7.2

6 | Khbilugng Kg 63.7

7 | Kich thuéc DxRxC mm | 600x360x980

Tinh thoi gian dudi hét khong khi 4m trong khoang
Xe:
T = E .60, phut
Vi
V, - Thé tich khong khi trong khoang, m® (d6i véi
xe tang T-90S 13 khoang 15m?);
V; - Luu luong gié thodi vao, m/h.

Trén co s& cong thire trén thanh 1ap bang:

Vi, m® 15 15 | 15 15 15
Vi, m¥h 30 60 | 150 | 240 | 360
1, Phat 30 15 6 375 | 25

Véi luu lugng thdi vao timg xe 1a 150m*h thi
lwong khi trong khoang duoc trao ddi, thay thé bang
khi kho trong 60 phut dat 60/6 = 10 lan. Véi 10 lan
trao ddi nay thi viéc dat dugc théng s do am trong
khoang dudi 60% theo thiét ké 14 hoan toan kha thi.

Luu lwong dong khi kho du dé cap cho 06 xe la:
150m%h x 6 = 900m?*/h. Thiét bi TKK-1 ¢6 luu luong
khi 12 1000m3/h, cong suit hat am 6,251/h. Nhu vay
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du kha nang bao dam luu luong khi kho cho 06 xe
tang T-90S.

Boi s6 tudn hoan (hay sd l1an thay d6i khong khi
trong xe mot giod):

K =Vi/Vy=150/15 = 10 (1an/gi0)

Tinh toan cong suit may hit am [9]:

- Luong am can xir Iy mdi gio:

8a = G.(do - d]) =V p](do - d])

G - Khéi luong khong khi di qua thiét bi, kg/h;

V - Luu lugng khong khi di qua thiét bi, m%/h;

p1 - Khéi lugng riéng khong khi dau ra, kg/m?;

dy, d; - Dung 4m trong khong khi dau vao va dau
ra thiét bi, kg/kg khong khi am.

Vé6i trang thai khong khi dau vao: £,=21°C va
P0=90% tra 6 thi I-d [9] ta duoc dp=0,020kg/kg.

Véi trang thai khong khi dau vao: ,=25°C va
©1=50% tra a6 thi I-d [9] ta dwoc d,;=0,0144 kg/kg va
pi=1,1kg/m’.

Thé tich ctia 6 xe tang 1a V=150 x 6 = 900 m’.

ga=V pi(d,—dy) =900x 1,1 x (0,020 —
0,0144) = 5.544 kg/h.

Cong suat khir 4m t6i thiéu cua thiét bi theo gio:
5,544 kg/h, nhu vay thiét bi TKK-1 v6i cong suat 6,25
I/h du dé dam bao cong sudt khir am cho 06 xe ting T-
90S. Tinh chon duong éng thdi gié vao xe ting thiét
giap:

d= M _ 002
= [Zw.3600 o™

Trong d6 w; - Toc d6 khong khi trén duong éng,
chon @;=5m/s. Chon dudng dng thdi khi cho cac xe
tang c6 duong kinh 100mm. Cac duong 6ng din khi
duoc két ndi gifra 06 xe tang va thiét bi TKK-1 tao
thanh 1 vong tuan hoan khép kin nhu trén Hinh 1.

A
) 4

| S
| I
| I
I
| I
| I

Xe s0 1 Xe 56 2 [Xe 56 3 Xe sb 4 Xe 50 5 Xe 56 6

Hinh 1. So d6 hé théng théi khi khé

Puong 6ng dan khi tir TKK-1 di cac xe va di vé
ong thu khi vao thiét bi TKK-1. Cac duong dng dugc
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boc xép trang bac nham dam bao duy tri nhiét d9, do
4m bén trong hé thong ludn 6n dinh khong that thoat
ra moi tredng xung quanh.

Tinh ton thét ap suit trén dwong 6ng nhanh

He¢ thong str dung vong tuan hoan khép kin, gdm:
1 6ng chinh cap khi, 6 nhanh cip vao timg xe, 6 nhanh
hdi khi, 1 6ng hdi chinh. Gia thiét rang luu luong phan
bd déu: 150 m*/h/xe, dudng dng tron, nhan (bng mém
boc béo 6n), nhiét d6 1am viéc 6n dinh. Ton thit ma
sat doc dudng dng duoc tinh theo cong thirc Darcy-
Weisbach [9]:

L pv?

Bpms =255

Chon hé s6 ma sat: A=0,03, chiéu dai 6ng nhanh
16n nhat: L=15m, khbi luong riéng khong khi:
p=1,2kg/m?, van tdc: v=5Sm/s tinh dugc Apms =
67,5 Pa. Téng hé sb ton that cuc bo (co, té phan nhanh,
cua ra, cira vao xe tang): (=3;

2
Ape, = §2- =45 Pa

Téng ton thit ap suit nhanh 6ng xa nhit
Apr = Apps + Apep, == 67,5+ 45 =112,5 Pa

Ap suit quat cua thiét bi théi khi kho TKK-1 16n
hon 300Pa (theo dic tinh thiét bi), ton thit 16n nhét cua
nhanh xa nhét ~ 113Pa. Nhu vy hé théng hoan toan du
ap dé dam bao luu lwong 150m*/h cho timg xe. Bai toan
thong gi6 da dugc tinh toan thong qua xac dinh luu
luong yéu cdu cho ting xe, Iya chon duong kinh ng
dan, va danh gia tén thit p sudt trong nhanh xa nhat.
Két qua cho thay hé thong dam bao du ap suét va luu
luong dé duy tri d6 4m yéu cau dén timg xe ting.
3. Két qua va thio luin

Trong phan nay, chung toi trinh bay két qua khao
sat, thu thap va xt 1y dit liéu vé su thay ddi trang thai
ky thuat ciia cc loai ting thiét giap do Lién bang Nga
san xudt khi khai thac ¢ ving nhiét déi, nghién ctru
khao sat danh gia diéu kién bao quan xe ting tai cac
kho. Tir d6 tién hanh thir nghiém hé thdng bao quan
cho 6 xe ting T-90S bang céng nghé khi kho.

3.1. Khdo sat trang thdi ky thudt xe tang T-908
tai nha kho

Nhom nghién ctru dé di khao sat didu kién cit giir
bdo quan xe ting T-90S & céc nha kho. Tai 1t doan
dang bao quan xe tang T-90S, céc xe tdng dugc bao
quén trong 2 kho c6 mai che, thong thoang. Két qua
kiém tra cho thy tinh trang bén ngoai cua cac chi tiét
nhu hé thdng bao vé «Shtora», nong phéo, giap nd,
chin bun déu dat yéu cdu. Tuy nhién bén trong khoang
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xe, thudng xuyén xay ra tinh trang nim méc phat trién
do d6 4m, dic biét tai cac vi tri cac chi tiét béng cao
su, day cap kim loai, ghé ngdi, mil bao hiém cho kip
xe. Cép tin hiéu trén xe ting duoc boc bang vai cach
nhiét trong qua trinh bao quan trén bé mit vai boc da
xudt hién cho ndm médc mau trang (Hinh 2).

Hinh 2. Nam moc trén bé mdt vo boc cao su cia

ddy cap dién bén trong cdc xe ting

Mic du don vi da trién khai thuong xuyén vé sinh
theo ché d¢ dinh ky hang tuan, nhung véi méi trudng
d6 4m va nhiét do cao, nAm méc da khong ngtrng hinh
thanh, phat trién nhét 13 tai cac vi tri khé vé sinh, lau
chui. Ndm mdc d3 phat trién va lan ra ca cac bo cap
tin hiéu bang kim loai. Néu khong xtr 1y triét dé, s&
dan dén hong hoc cho cac bd phan cao su va kim loai
clia cac bo cap tin hiéu, ngoai ra con c6 thé lay lan
sang cac bg phan khac. Tinh trang thiét bi dién tir co
mét sb dau hiéu i sét hay an mon tai vi tri cac dau ndi.
3.2. Thir nghiém bdo qudn bing cong nghé khi
khé cho xe ting thiét gidp

Hinh anh bd tri hé théng bao quan bang cong nghé
khi kho cho xe tang thiét giap nhu Hinh 3. Theo tai
lidu [10, 11] cac théng sé 1am viéc cua Thiét bi thdi
khi kho TKK-1 dugc dat l1a nhiét do 7=26°C,
Riimin=45%, Rma=55%. Thoi gian 1am viée cua thiét
bi 1a 40 phut, sau do6 tu dong nghi 15 phut.

Hinh 3. Thir nghigm béo qudn dong thoi

cho 06 xe ting

174

SO 85 (01-2026)



TAPCHI  ISSN: 1859-316X, e4SSN: 3093-3161
g z
KHOA HOC CONG NGHE HANG HAI

-JOURNAL OF MARINE SCIENCE AND TECHN(

Sir dung thiét bi do va luu nhiét d6 & d6 am tu dong
HOBO Oneset UX100-003 dé xac dinh d6 am theo thoi
gian trong khoang ctia xe dugc béo quan. Sau qua trinh
thir nghiém, d6 thi 46 am & trong khoang 06 xe tang T-
90S nhu Hinh 4. Qua do thi co thé thay, bang cong nghé
thdi khi kho hoan huu, d 4m trong ca 6 xe ting duoc duy
tri dudi 60%, 1a miic theo tiéu chuan [10].

Do im, %

Thi gian thiy nghiém

Hinh 4. Dj dm trong 06 xe ting thiv nghigm

V6i thiét ké may thdi khi kho dat & giira, cac xe
tang & gin may thdi s& c6 d6 4m dwoc duy tri tot hon
(dao dong tir 50-55%) so voi cac xe ting ¢ xa. Cac xe
tang dugc xép theo hang ngang, xe s 1 dén xe s6 6 tir
trai qua phai. Thiét bi khi kho TKK-1 duoc dit ¢ giita
xe tang sO 3 va s6 4, thdi khi kho theo dudng 6ng dan
khi di cho céc xe. Cac xe & gin may TKK-1 nhu xe sb
2,3, 4,5 co do 4m bién thién déu hon nam dhng trong
khoang tir 50-55% nhu thiét 1ap cho may TKK-1. Cac
xe ting s 1, 6 & xa thiét bi TKK-1 hon, v6i khoang
céch khoang 15m, d6 thi do 4m bén trong xe bién thién
khong déu va khong c6 quy luat én dinh, tuy nhién
van du duy tri duéi 60% nhu Bang 2.

Bing 2. Pg im trong cdc xe ting

Vi tri RH trung binh, % | RH cao nhit, %

Xe tang 1 56,89 58,89
Xe tang 2 54,34 56,32
Xe tang 3 52,68 55,66
Xe tang 4 51,22 53,48
Xe tang 5 53,35 57,99
Xe tang 6 57,74 59,42
Xe tang BC 75,66 90

Trong khi d6 bén trong xe ting d6i chimg d6 am
phén 16n thoi gian thir nghiém trén 60%, c6 thdi diém
1én dén 80-90%. Nhu vay hé thong thdi khi kho hoan
lwu v6i cong sudt va thiét ké nhu trén da dam bao yéu
ciu bao quan dong thoi cho 06 xe ting T-90S. Trudc
bao quan: Ry= 80-95%, xuét hién nAm mdc trén cac
chi tiét nhu cao su, day cap, ghé da, kinh quang hoc.
Sau bao quan: Ry duy tri 50-60%, khong xuét hién
ndm méc trang bi trong xe tang, bé mat sach, én dinh.
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D6 am duge duy tri tot bén trong hé thong khi kho
1a do hé théng duoc lip dat cac quat hut, quat thoi
nhim luu thong khi va c¢6 boc bao on gitip cach nhiét,
am véi moi truong bén ngoai. Nhat 1a véi nhitng ngay
mua lanh dot ngdt, khong khi bén ngoai lanh, bén
trong hé thong nhiét 6 cao hon s& khong xay ra hién
tuong dong suong bén trong dudng éng dan khi, gitp
may TKK-1 lam viéc it hon. Ngoai ra, vé hudng phat
trién tiép theo, c6 thé lap thém cac van diéu tiét & dau
céc duong dng cung cap khi kho cho timg xe ting co
cam bién dong mé tu dong theo luu lwong khi di qua,
gitip khi kho dugc cung cap déu hon, céc xe ting ¢ xa
ciling s& c6 d6 4m bén trong xe 6n dinh hon. Cé thé ap
dung m6 hinh CFD hodc md phong dong khi dé téi wu
bd tri éng dan va van diéu tiét.

Dién nang ti€u thu cia hé théng dam bao khi kho
vao khoang 3-5 kWh/ngay trong diéu kién van hanh
thir nghiém. Thoi gian thir nghiém duogc tién hanh
trong giai doan c6 d6 am khong khi cao dai dién cho
diéu kién bét loi d6i v6i cong tac bao quan. Trong cac
giai doan khéac ctia nam, khi diéu kién khi hau it khic
nghiét hon, thoi gian van hanh cua thiét bi s& giam
tuong tmg, dan dén muc tiéu thu dién nang thip hon.

4. Két luan

1) Lan dau tién trién khai thir nghiém khi kho cho
dong thoi 06 xe T-90S biang hé thong hoan luu. Nghién
ctru da chung minh tinh hi€u qua cia cong nghé khi kho
hoan Iuu trong bao quan xe ting T-90S tai diéu kién khi
hdu nhiét d6i Viét Nam. Thiét bj TKK-1 di cong sut
cung cép khi kho cho dong thoi 06 xe ting, duy tri d6 4m
6n dinh dudi 60%, giam 16 rét nguy co ndm mdc, an mon
va lao hoa vt li€u trong khoang xe.

2) M6 hinh hé thng hoan lwu khi kho cho thay vu
diém 16n vé do tin cay va tiéu thy nang luong thap,
pht hop trién khai tai cac kho, tram bao quan
VKTBKT quy mé Ién. Két qua thir nghiém thyc té
khing dinh kha ning bao vé hiéu qua cac chi tiét dién
tir, quang hoc, cap tin hiéu, vat liéu polymer - da - cao
su von rat man cam vé6i d6 4m cao trong mdi trudng
bién - dao va mién Bic Viét Nam vao mua ndm.

3) Hudng nghién ciru tiép theo c6 thé mé rong img
dung cong ngh¢ khi kho sang: Khoang thiy - khoang
ndi cia xe ting 161 nudc va xe thiét giap thuy bo, noi
vi khi hau 4m w6t gy an mon nhanh hon; Cac khoang
kin cta tau chién: Phong may, buéng dién - dién 1,
budng diéu khién hoa luc; Hé théng thiét bi dién - dién
ttr trién khai tai ddo, nha gian va tram radar ven bién.
Viéc tich hop thém cam bién ty dong didu tiét luu
luong khi va moé-dun theo doi tir xa s€ nang cao kha
ning tng dung rong rdi cho nhiéu ching loai
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VKTBKT trong Quan ddi trong méi truong bién dao.
Loi cam on

Bai bao nay 1a san pham ctia nhiém vy UBPH T 2.7
tai Vién Do bén Nhiét d6i. Cac tac gia cam on cac thu
truong Vién PO bén Nhiét d6i, Trung tim Nhiét doi
Viét - Nga da tao diéu kién thuc hién nghién cru nay.
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