Nghién ctru khoa hoc cong nghé

THU NGHIEM BAO QUAN MAY BAY TRUC THANG HQ Mi BANG
CONG NGHE KHi KHO TRONG PIEU KIEN NHIET POI VIET NAM

NGUYEN HONG PHONG ", SEREDA V.N. ¥, LE NGOC MINH , PHAM DUY NAM

1. MO PAU

Luc luong tryc thang c6 vai tro quan trong trong cac hoat dong tac chién, tim
kiém ctru ho, clru nan va van tai cia Quan ddi ta, trong do, truc thang ho Mi do Lién
bang Nga san xuit chiém sé luong 16n trong thanh phan lyc lugng nay. Khi khai
thac tai Viét Nam, cdc may bay truc thang chiu tdc dong ti€u cuc cia cac yéu td khi
hau nhiét doi, dac biét 1a d6 Am cao, lam tang tan suét hong héc, anh hudng dén tinh
ning ky thuat, ddng thoi ting chi phi bao dudng hang nim.

Thong s6 d6 4m khong khi tai vi tri san d6 may bay truc thing da duoc chuyén
gia Nga va Viét Nam cta Trung tdm Nhiét d6i Viét - Nga phdi hop khao sat trong
thoi gian dai. Tong hop két qua cho thiy, xu hudng bién doi dién hinh cua do am la:
giam trong thoi diém ban ngay, ting cao vao budi tbi va rang sang.
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Hinh 1. Bién thién d6 4m bén trong nha mai che cua san dé truc thang
tai Thach That, Ha Noi [7]

Vao thoi gian ban ngay, d6 4m trong nha mai che chua truc thing giam, thap
nhat vao thoi diém I 14h00-15h00 véi gia tri d6 am da phan dao dong tir 45% dén
80%. Khoang thoi gian trong ngay ma gia tri d6 4m 16n hon 80% 1a tir 22h00 dén
8h00 sang hom sau va cao nhét (80% + 98%) 1a tir 6h00 dén 8h00 sang.
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Nghién ctru khoa hoc cong nghé

Thoi gian ban dém va rang sang cling 1a thoi diém may bay tryc thing nim tai
nha mai che & trang thai khong hoat dong. PO 4m cao bén  ngoai dé dang xam nhap
vao bén trong khoang méy bay thong qua cac khe k&. Hoi 4m di vao timg khdi, timg
bd phan cua tryc thiang va tich tu & d6. Qua trinh nay dién ra c6 tinh chu ky, lip di
lap lai hang ngay. Theo thoi gian, lugng hoi 4m tich tu cang nhiéu, giy ra hién
tuong ngung tu hoi nudc bén trong cac khdi thiét bi dién, dién tir, cac ban mach, cac
day ban dan, tu dién, dién tro, hé théng diéu khién, 1am suy giam dJ tin cdy, giam
tinh 6n dinh va gay ra truc tric, hong hoc cua cic bd phan nay [1, 2].
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Hinh 2. Hién twong ngung tu hoi nudc bén trong dong hd chi thi cua tric thing

Nghién ctru [3] chi ra, trong cac khoang kin cua may bay khi khai thac ¢ khi
hau nhiét d6i, su ngung tu 4m trén bé mit bén trong khoang va bé mat cac khéi, cac
bd phan dién-dién tir xay ra ngay ca khi d6 4m twong dbi ciia khong khi kha thap.
Nghién ctru [4] cho thdy, hién tuong an mon cac chi tiét kim loai dién ra manh nhat
trong mia ndm am (voi khi hau mién Béc) khi may bay dd tai nha mai che.

Théng ké sb lugng hong hoc trén cac may bay truc thang ho Mi tai mot Trung
doan theo cac chuyén nganh tur 13/01/2014 dén 01/9/2017 cho thay, hong hoc theo
chuyén nganh vo tuyén dién tir va thiét bi hang khong chiém 62% tong s6 hong hoc.

S6 lwgng héng héc trén may bay ho Mi
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Hinh 3. Thong ké hong hoc theo cac chuyén nganh trén may bay truc thing ho Mi

Diéu nay ching t6, cic thanh phan dién, dién tir trén may bay truc thang ho Mi
la thanh phan nhay cam nhat véi yeu to d¢ am ¢ diéu kién nhiét doi.
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Trong khi do, giai phap hién dang ap dung tai cac don vi dé bao vé€ may bay
tryc thang chong lai tic dong tiéu cuc cua do 4 am kha don gian. Khi troi nang, to k¥
thuat dua truc thiang ra sdn bay va mo hét cira sb, ctra ra vao dé hong kho. Pay chi la
giai phap tinh thé va phu thuoc hoan toan vao didu kién thoi tiét (c6 ning hay
khong). Do vdy, can mot giai phap chi dong, co hiéu qua dé bao vé may bay truc
thing trong diéu kién khi hau nhiét d6i Viét Nam.

Xuét phat tir nhu cau thue té d6, nhom tac gia da nghién ctru, phat trién cong
ngh¢ khi kho dé bao vé, nang cao do tin cdy cua may bay truc thang ho Mi. Bai bao
nay trinh bay két qua thir nghiém tng dung céng nghé khi kho trén mot loai may bay
truc thang ho Mi tai mot don vi trong Quan chung Phong khong - Khong quéan.

2. POI TUQNG VA PHUONG PHAP THU NGHIEM
2.1. Doi twong thir nghi¢m

Déi tuong thir nghiém 1a may bay truc thing Mi-171 [5] thudc bién ché cua
mot don vi trong Quan chung Phong khong - Khong quan.

2.2. Phwong phap thir nghiém

Theo phuong phap bao quan tam thdi VKTB trong mét thé tich kin, cach ly
B3-11 trong tiéu chuan TOCT 9.014-78 [6], mot thiét bi hut 4m hoan luu duogc st
dung dé hat khi 4m trong thé tich kin, khir 4m tao khi kho va sau d6 dua khi kho tr&
lai thé tich kin d6. Phuong phéap nay di dugc sir dung trong bao quan xe ting, xe boc
thép... Tuy nhién, phuong phap B3-11 khong thé ap dung dbi voi may bay truc
thing ho Mi do khoang cua truc thang la thé tich khong kin hoan toan véi nhiéu khe,
k&. Ngoai ra, viéc két ndi 6ng din khi dau ra va dau vao kho thuc hién duoc néu
khong thay dbi két cdu truc thing. Do d6, nhom tic gia di nghién ciru, cai tién
phuong phap trén bang cach ché tao thiét bi thdi khi kho ITM-OY7 cung cép khi
khé cudng buc tur bén ngoai vao khoang truc thang mot cach lién tuc. Thir nghi¢m
trén co s& bién thé ciia phuong phap B3-11 duoc thiét ké nhu sau:

- Thiét bi th6i khi khé ITM-OY7 [2] do Trung tam Nhiét d6i Viét - Nga phat
trién duge b tri bén trong nha mai che va cach tryc thing 15 m. Ong dan khi kho tir
thiét bj ITM-OY7 duogc két ndi v6i khoang may bay truc thing qua miéng nap cua
thung dau phu bén swon phai. Khi di vao bén trong truc thing, ong dan khi kho duoc
chia lam hai nhanh, mdt nhanh bao dam khi khé cho buéng hang va mot nhanh dan
khi kho vao khoang budng 14i (hinh 4).

- Thiét bi ITM-OY7 hoat dong nhu mdt may hat 4m trén nguyén 1y ngung tu
lanh, ¢6 nhiém vu tao ra khi kho (d6 am 40-60%) th6i vao bén trong khoang may
bay truc thang. Khi kho duogc thdi vao s& chiém chd va day khong khi 4m bén trong
khoang truc thing ra ngoai. Thiét bi ITM-OY7 hoat dong & ché do tu dong. Tin
hiéu diéu khién hoat déng cua thiét bj ITM-OY7 1a cam bién d6 4m gin bén
trong khoang tryc thing va ndi véi thiét bi ITM-OY7 qua day dan. Khi 6 am trong
khoang truc thang cao hon 60%, tin hi¢u tor cam bién s& kich hoat thiét bi ITM-OY?7
hoat dong. Pén khi d6 4m trong khoang ha xudng dudi 50% thi thiét bi ITM-OY7 tur
dong dimg. Dé bao vé thiét bi, tranh qua tai, nhom tac gia da giéi han thoi gian hoat
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dong lién tuc cua thiét bi ITM-OY7 16n nhat 1 45 phat va thoi gian dimg gitra hai
lan hoat dong 1a 15 phut. Nghia la, thiét bj s& hoat dong 45 phut, néu do a am trong
khoang tryc thing chwa giam xudng dudi 50%, thi thiét bi van tu dong dimg 15
phut. Sau 15 phut, thiét bi tu dong hoat dong tro lai. Khi do am trong khoang truc
thang ha xudng dudi 50% thi thiét bi dimg han va chi hoat dong trd lai theo mot chu
ky méi khi do 4m trong khoang vuot qua 60%.

3ng dén khi kho

Hinh 4. So d6 thiét ké thir nghiém va hinh anh thuc té tai nha mai che
Cac cam bién nhiét - &m Hobo (model UX-103) duogc ga‘in tai cac vi tri khac
nhau bén trong khoang budng 14i, budng hang va trong nha mai che dé ghi thong sd
nhiét do, d6 4m nhim danh gia hiéu qua lam khé khoang truc thing so v6i do am
khong khi trong nha méi che. Vi tri bd tri cac cam bién dugc trinh bay & bang 1.

Bang 1. Vi tri dat cam bién nhiét - 4m Hobo

TT | Cam bién Vi tri dit cam bién
1 Nel Trong khoang budng l4i, bén trai theo hudng bay, phia dudi
2 No2 Trong khoang budng 14i, bén phai theo huéng bay, phia dudi
3 Ne3 Trong khoang budng 14i, chinh giita theo hudng bay
4 Ned Trong khoang budng hang, chinh giita theo hudng bay, phia trén
5 Ne5 Trong khoang dudi, canh thiét bi bao chay
6 Ne6 Trong nha méi che, bén ngoai may bay, dd cao 3 m so voi mat dat
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Thir nghiém duoc thyc hién trong thoi gian 06 thang (tir 12/01/2018 dén
12/7/2018) tai san dd truc thing ctia don vi khong quan, dong quan tai Thach Thét,
Ha Noi [7]. Trong thoi gian thir nghiém, may bay truc thing duoc khai thac theo ché
d6 ngay, tuan, ché do bay nhu khi khong thir nghiém tai don vi. Khoang thoi gian
thir nghiém nay bao gdm giai doan ndm am, khi do 4m cao nhit trong nam.

Pinh ky hang thang, nhom tac gia trich xuat dit liéu nhiét do, do am tr cac
cam bién Hobo dit bén trong va bén ngoai tryc thing dé phén tich va xay dung dd
thi. Qua trinh thtr nghiém, can bd k¥ thuat ctia don vi cling ghi lai toan by hong héc
x4y ra trén mdy bay truc thing duoc thoi khi kho va cac may bay truc thing ho Mi
khac trong don vi khong duoc thdi khi kho dé so sanh, danh gia hiéu qua cua cong
ngh¢ khi kho.

2.3. Céu tao va thong sé k¥ thuat caa thiét bi ITM-OY?7

Thiét bj ITM-OY7 gém 03 bd phan chinh: may hat 4m cong suat 25 lit/ngay;
bd phéan diéu khién tir dong; khung gia dé di chuyén. Thong s k¥ thuat cua thiét bi
ITM-0OY7 duogc dua ra & bang 2.

Bang 2. Thong s6 k¥ thuat cia thiét bi ITM-OY2

TT Thong sb PVD Gia tri
1 Do am tuong d6i ciia khi dau vao % 40-100
2 | Do am tuong ddi cua khi dau ra % 30-80
3 | Nhiét d6 khi dau vao °C 5-45
4 Luu lugng khi & &p sut tinh ti da m’/gid 250
5 Cong suat khir am (6 30°C, d6 4m 80%) lit/ngay 25
6 | Ngudn dién V/Hz 1 pha, 220/50
7 Cong suét tiéu thu dién W 480
8 Trong luong kg 60
9 | Kichthu6cD xR x C cm 42x26%80

3. KET QUA VA THAO LUAN

Sau 06 thang thir nghiém, gia tri d0 4m trung binh bén trong cic khoang may
bay truc thing va trong nha mai che dugc thé hién ¢ bang 3.
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Bang 3. D6 4m trung binh theo thang trong cic khoang tryc thing va trong nha mai che

Thang | Thang | Thang | Thang | Thang | Thang | Thang

Vitri 1 2 3 4 5 6 7

Trong budng lai 60% 59% | 59% | 59% | 58% | 61% | 56%

Trong budng hang | 62% | 60% | 59% | 61% | 62% | 62% | 58%

Trong nha maiche | 85% | 90% | 92% | 90% | 83% | 8% | 73%

~ Tirbang 3 thy réng, thiét bj ITM-OY7 hoat dong da gitip 1am giam va duy tri
d6 am bén trong cac khoang may bay tryc thang & muc trung binh 60%, trong khi do
am trung binh trong nha mai che dao dong ttir 73% dén 92%.

D6 am trung binh trong budng l4i c6 xu huéng thap hon 1+2% so voi d6 4m
trung binh trong budng hang. Nguyén nhén 1a do lugng khi kho tir thiét bi ITM-OY7
dura vao trong truc thiang dugc dan toi khoang budng 14i 16n hon so véi khoang budng
hang. Tuy nhién, vi hai khoang thong nhau nén su chénh 1éch 1a khong dang ké.

D6 thi hinh 5 thé hién két qua do do 4m tai cac vi tri trong khoang tryc thing
va trong nha mai che, thoi gian tu 19/4 dén 18/5/2018.
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Hinh 5. Thay d6i d6 4m trong khoang truc thing va trong nha mai che
trong thoi gian thir nghiém
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Tu dd thi trén ta thz?'ly, do 4m bén trong khoang thiét bi duoc duy tri & muc
trung binh 60%, trong khi d6 4m trung binh trong nha mai che 1a 82%. Néu liy
khoang thoi gian ngén hon dé phan tich, ta s& thdy rd hiéu qua khi thiét bi ITM-OY7
hoat dong, nhu hinh 6.

Do am, % thei gian tir 18h00 ngay 01/3/2018 dén 5h30 ngay 06/3/2018
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Hinh 6. Thay d6i ¢ am trong khoang truc thing va trong nha mai che trong
thoi gian thir nghiém khi thiét bi ITM-OY7 hoat dong va khong hoat dong

Tir d6 thi trén ta thdy, trong khi do 4m trong nha mai che c6 thoi diém 1én dén
gin 100% thi d6 4m bén trong khoang thiét bj van duoc duy tri & mic 60%. P 4m
trong khoang thiét bi thay d6i theo hinh ring cua voi bién do khoang 2%. Nguyén
nhan 1a do thiét bi ITM-OY7 hoat dong c6 ché do dimg (15 phut). Khi thiét bi hoat
dong, 6 am trong khoang tryc thang giam xudng. Khi thiét bi ding hoat dong, khi
am trong nha mai che xam nhap tré lai khoang tryc thing (do khoang khong kin) lam
do 4m trong khoang tang 1én. Pén khi thiét bj ITM-OY7 hoat dong trd lai, do am
trong khoang lai giam xudng. Ctr nhu véy gia tri d6 4m trong khoang dao dong ting
giam déu dan véi bién d6 2% va duoc gitt & muc trung binh khoang 60%.

Ttr hinh 6 ta ciing thay ring, khi cac ctra may bay truc thing dong kin va thiét
bi ITM-OY7 hoat dong, do am tai cac vi tri khac nhau trong khoang truc thang dugc
duy tri & mirc 60%. Khi can bo k¥ thuat mé cira truc thing dé 1am cong tac dinh ky,
lap tirc do am tang cao tro lai.
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Qué trinh thiét bi ITM-OY7 hoat dong gan nhu khong lam thay doi nhiét do
trong khoang may bay truc thang so voi nhiét do trong nha mai che (hinh 7).

€916, thei gian tir 18h00 ngay 01/3/2018 dén 5h30 ngay 06/3/2018
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Hinh 7. Thay dbi 46 am trong khoang tryc thang va trong nha mai che trong thoi
gian thtr nghiém khi thiét bi ITM-OY7 hoat dong va khong hoat dong

Hi¢u qua ung dung cong nghé khi kho trong vi¢c bado quan may bay tryc thang
cling di dugc khang dinh. Thong ké hong hoc theo cac chuyén nganh trén may bay
trye thang Mi-171 duogc thdi khi kho so voi 08 may bay truc thang ho Mi khac khong
dugc thoi khi kho trong thoi gian 06 thang thir nghiém tai don vi cho thay: trén may
bay tryc thang thir nghiém xdy ra 03 hong hoc, trén 08 truc thang ho Mi khong duoc
thdi khi kho xay ra 29 héng hoc, trén 03 truc thang ho Mi-171 cung loai voi truc
thang thir nghiém nhung khong dwoc thdi khi kho xay ra 14 hong hoc. Ba lan hong
héc trén truc thiang duoc thdi khi kho déu xay ra trén May ghi am I1-503 (ndm & bén
ngoai dng dudi, phia dudi - vi tri khong duogc thoi khi kho). Trong tong sb 14 hong
hoc trén cac may bay truc thang ho Mi cung loai véi truc thang thir nghiém nhung
khong duoc thdi khi kho c6 6 hong hoc do do am cao thuong gap, dugc don vi xéac
nhan. Nhu vdy, 1d rang viéc Gmg dung céng nghé khi kho gitp giam thiéu hong hoc
xay ra do tac dong tiéu cuc ciia moi truong khi hau nhiét d6i ddi véi may bay truc
thang ho Mi, dic biét 1a ddi vai cac thanh phan dién, dién tir cia truc thing.
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Ngoai ra, thiét bi ITM-OY7 hoat dong hoan toan ty dong, khong lam anh
hudéng dén cac hoat dong nghiép vu cta nhan vién k¥ thuat. Viéc két ndi duong bng
dan khi kho véi may bay cling dugc thyc hi¢n nhanh chong, thuan tién.

Tir két qua nay, Trung tim Nhiét d6i Viét - Nga tiép tuc hoan thién san pham
va trién khai thir nghiém dé tmg dung rong ri cong nghé khi kho trong bao quan cac
may bay truc thang ho Mi trong Quan ddi va khai thac phuc vu cac hoat dong dan
sinh khéc.

4. KET LUAN

1. Cong ngh¢ khi kho do Trung tdm Nhiét d6i Viét - Nga phat trién gitip lam
giam va duy tri 46 4m bén trong cac khoang ctia mdy bay truc thing & muc trung
binh 60%, khong phy thudc vao diéu kién khi hau, thoi tiét bén ngoai.

2. Cong nghé khi kho 1a mot gidi phép co6 hi¢u qua cao trong viéc bao v¢, nang
cao d¢ tin cay, giam thiéu hong hoc trén may bay truc thang ho Mi khi khai thac
trong diéu kién khi hau nhiét déi Viét Nam.
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Nghién ctru khoa hoc céng nghé

SUMMARY

TEST RESULT OF PROTECTION OF THE Mi HELICOPTER EXPLOITED
IN TROPICAL CONDITIONS BY USING THE AIR DRYING TECHNOLOGY

This article presents the testing result while applicating the air drying
technology developed by Vietnam-Russia Tropical Centre in one military unit for
protecting the Mi helicopter exploited in tropical conditions of Vietnam. The
technology was accomplished by using an air drying equipment called ITM-OY7
connected to the helicopter by an air duct. The test was conducted for six months,
from January to June 2018. It was shown that, the average value of relative humidity
in the helicopter was automatically reduced and held at roughly 60% compared to
70+92% of that in hangar. It was also demonstrated that, there was no failure caused
by the high relative humidity on the helicopter, for which the air drying technology
was applied, while there were 6 failures on other Mi helicopters due to the high
relative humidity. It is recommended that this effective technology should be widely
applicated in all air force units of Vietnam for protecting Mi helicopters against the
negative impact of tropical climate.

Keywords: Air drying techonogy, Mi helicopter, relative humidity, tropical
climate.
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