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Tém tit - Nhiéu thiét bi dién tir cia cac nude khi st dung & didu
kién nhiét doi cua Viét Nam gap rét nhiéu tryc tric. Nguyén nhén
chit yéu 1a do6 4m cao din dén qua trinh ngung tu 4m bén trong
thiét bi dan dén hu hong. Nhiéu nghién ctru cho thiy, néu d6 am
nho hon 60% thi thiét bi dién tir 1am viéc rat an toan va it hu hong
[1, 2, 3]. Gia tri nay dugc cac chuyén gia Nga coi 1a chudn dé bao
quan cac thiét bi dién tir. O Nga phuong phép bao vé ndy dwoc quy
dinh thanh phuong phép tiéu chudn VZ11 trong GOST 9014 [1, 2,
3, 4]. Bai bao trinh bay két qua nghién ctru, tinh toan, thiét ké, ché
tao va chay thir nghiém hé théng thiét bi thdi gio kho TKK-3 trén
mo hinh thr nghiém tai Hoc vién Phong khong — Khdng quén.
Thiét bi dugc thiét ké v6i cac thong sb khong khi du ra nhu sau:
Ning suét khéng khi 720 m3h; D6 4m khong khi dau ra dudi 60%;
Cung cap khong khi kho cho 6 may bay chién déu.

Tir khoéa - DO am khong khi; khi hau nhiét doi, khong khi kho;
thiét bi dién tu; xr Iy m.

1. Pit van dé

Rt nhiéu thiét bi dién t& cta cac nude tién tién khi vao
Viét Nam gip rat nhidu van dé do khi hdu néng am géy ra.
Piéu d6 dan dén rét nhiéu tryc tric cho hoat dong cua cac
hé thong thiét bi rat quan trong, anh huong dén an ninh
qudc phong va nén kinh té cua dat nude.

Pic biét trong quan doi Viét Nam cd rat nhiéu vii khi
Nga va Lién x0 trudc day chua duge nhiét doi hda nén chiu
nhiéu tic dong x4u cta khi hau néng am. Pi c6 nhiéu
nghién ctru va thong ké cac truong hop truc tric cua thiét
bi dién tir trong quan déi ta da duoc cong bd [4, 5]. Nguyén
nhan chi yéu cua cac hién tugng hu hong va tryc tric nay
1a do d6 4m kha cao ¢ nudc ta.

Céc s6 liéu thong ké vé do am cac ving mién nudc ta
cho thiy d6 am ¢ nudc ta nhin chung rat cao. Do 4m trong
mot ngay ciling cé khoang dao dong 16n do nhiét d6 khong
khi thay d6i nhiéu. Ban dém khi nhiét do thép d6 4m 1én rat
cao, dic biét trong khoang thoi gian tir 2 gioy dén 6 gio sang.
Trén Hinh 1 va Hinh 2 1a két qua khao sat d6 4m mot sb
ngay tai san bay Sao Vang (Thanh Héa) va san bay Bién
Hoa ciia nhom nghién ctru. Két qua cho thdy, do 4m vé ban
dém rit cao, nhiéu thoi diém cao hon 90% [4, 5]. Thoi diém
ban dém hau hét cac thiét bi va may bay noi chung khong
hoat dong, diéu nay dan dén kha ning tich ty am bén trong
thiét bi cao hon so vai khi hoat dong do cé su téa nhiét.

Tai cac san bay khéc, Kkét qua thu duogc cling hoan toan
twong ty voi cing mot xu hudng thay dbi cua do 4m khong

Abstract - Many electronic devices of other countries when used
in tropical conditions of Vietnam encounter many problems. The
main cause is high humidity leading to moisture condensation
inside the device leading to damage. Many studies show that, if the
humidity is less than 60%, electronic equipment works very safely
and with little damage [1, 2, 3]. This value is considered by Russian
experts as the standard for preserving electronic devices. In Russia
this method of protection is specified as the standard method VZ11
in GOST 9014 [1, 2, 3, 4]. This article presents the results of
research, calculation, design, manufacture and test run of the TKK-
3 dry air blowing device system on a test model at the Air Defense
- Air Force Academy. The device is designed with the following
output air parameters: Air capacity 720 m3/h; The outlet air
humidity is less than 60%; Provide dry air for 6 fighters

Key words - Air humidity; tropical climate; dry air; electronic
device; moisture treatment

khi trong thoi gian mot ngay dém: Do 4m ting cao vao ban
dém, rang sang va giam xudng vao ban ngiy. Do chénh
léch d6 4m ngay dém kha cao.

Thanh Hoéa - 3-2013
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D06 4m bén ngoai cao d& dang xdm nhap vao hau hét
thiét bi dién tir quan trong, dic biét cac ching loai may bay
chién d4u hién c6 cua Viét Nam. Hinh 3 va 4 1a két qua do
d6 am trong nha chira may bay va trong khoang may bay
khi khong dugc thoi gié kho.

Trung doan 927/ Su doan 371, may bay Ne8588 (khéng dwgc théi khi khé)
Thei gian tir 8h00 ngay 01/6 d&€n 8h00 ngay 02/6/2019

D im trung binh trong nha che = §8% D{ 4m trung binh trong miy bay = 8306

e==Trong nhi che  ——khoangmiii  ——KS 13, phdi, trén  ——KS13, phii, dwsi  ——KSI6, giika, trin

Hinh 3. Bé dm trong nha che va trong khoang thiét bi ciia
may bay Su-30MK?2 tai e927/f371

Trung doan 935/ Sw doan 370, may bay Su-30MK2 (khéng dwgc théi khi khd)
Théi gian tir 11h00 ngay 17/9 dén 8h00 ngay 18/9/2019

Dé 4m trung binh trong nhi che = 93% ‘\
= e ———

Dj dm trung binh trong mdy bay= 3%

===Tronguhiche ——Khoangmii  —KS 12, phil

KS 12, trii KS16,dusi  ——KS 16, phii

Hinh 4. Bg dm trong nha che va trong khoang thiét bi ciia
may bay Su-30MK?2 tai €935/370
Xuét phat tir nhitng nhu cau trén, nhém nghién ctru ciia
nhom tac gia duoc giao nhiém vu thiét ké hé théng théi gio
khd TKK-3 nham dam bao khong khi kho cho 06 méy bay
chién dau.

2. Nghién ctru, thiét ké va ché tao thiét bi thdi gio khd
TKK-03
2.1. Céc théng sé yéu ciu
- S6 lugng may bay: 06 chiéc;
- Dung tich budng l4i va khoang dién tir: Vimp=6m3;
- B6i s6 tudn hoan khong khi: K =20 Lan / gid;
- B 4m déu ra: 60%:;
- Nhiét d6 dau ra: <35°C;
- Luu lugng gi6 kho: V=720 m®/h;
. -Nang suét Khir am (lwong am xur 1y dwoc tir khong khi
dau vao cta thiét bi): 200 kg am/ngay.

2.2. Tinh toan ndng sudt mdy lanh, chon mdy va cdc thiét bi

2.2.1. So do xir Iy khéng khi

So dd xir Iy khong khi dugc trinh bay trén Hinh 5:
Khong khi ngoai troi c6 trang thai A dugce dua vao gian bay
hoi 1a lam lanh, lam khé dén trang thai B. Mt lugng nuéc
dugc ngung tu lai ¢ gian bay hoi va thoat ra ngoai. Trang

th:éli B nhiét d6 kha th?ip nén do 4m cao vi vay c§n7 gia nhiét
dén C 0 bd gia nhiét. Qua :Lrinh gia nhi(?t vira du d€ nhiét do
khong qua cao nhung d6 am dat yéu cau.

Céc thong sb cac diém nut:

- Piém A: ta = 35°C va @a = 85% thi 1 = 114 kl/kg.

- Piém B ¢6 ts = 18°C va @g = 95% thi I = 50 ki/kg

- Piém C c6 tc = 35°C va @c = 60% thi Ic = 90 kJ/kg.

I, KCalkg

0 d. g/kg _

Hinh 5. Sy thay déi trang thai khong khi
2.2.2. Thiét ké so @6 nguyén Iy va tinh chon may
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Hinh 7. So d6 nguyén 1y chi tiét hé thong lanh
So dd khéi va so dd nguyén 1y hé thong lanh thé hién

trén Hinh 6 va 7. Trén co s¢ cac thong sO dau vao nhom tac
gia xac dinh duoc ning sut cac thiét bi chinh nhu sau:
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- Ning suit lanh méay nén:
Qo = poogo= (I —Ip) = 12
- Cong suat gia nhiét:
Qgn = p- oo (e — 1) = 1,2.255.(90 = 50) = 9,6 kW (2)

Chon may va thiét bi: Cén ctr vao kqt qua tinh toan duoc,
nhom tac gia chon cac thiét bi chinh thé hién trén Bang 1.
Bing 1. Cdc thiét bi chinh

(114 — 50) = 15,35 kW (1)

STT | Thiétbi M3 hiéu Cong suit
I T
2 Gian ngung E:ﬁ;jé’g 15,2 kW
3 | Gian gia nhiét K'g&ffgg) 5,6 kW
4 | Gian bay hoi E;‘;ellié/g 15,2 kW

2.2.3. Thiét ké so do diéu khién hé thong

Céc yéu cau diéu khién chung ctia may dam bao nhu sau:

- Hé thdng phai co tang giam tai mdy nén va quat ly tam
khi céc ho tiéu thy (may bay) thay doi;

- Khi d6 4m dé}u ra khong dat yéu cu (nh6 hon 60%)
thi thyc hién tai tuan hoan khong khi trd lai dau vao;

- Khi d6 am moi trudng nho hon hay bang 60% thi may
tu dong dung;

- May c6 kha nang cai dit hoat dong theo chu ky: Chay
mot thoi gian 11 va tam dirng mét thoi gian 1 va 1ap lai;

- Khi khong c6 hg tiéu thu nao hoat dong may tu dong dimg;

- Khi nhiét d6 moéi truong qua thap so voi mot gia tri
dit nao d6 thi quat dan ngung chuyén sang chay nguoc thdi
gi6 vao hoa tron gi6 vao dan lanh. Pong thoi khi d6 mo
thém van dién tir s6 2 cap gas nong cho gian gia nhiét. Dién
tr6 sy gian gia nhiét s€ bat khi cac yéu t6 trén da hoat dong
ma dd am van nho;

- Ngoai ra hé thong c6 cac churc néng bao vé, diéu khién
binh thuong khac nhu mdt hé thong lanh binh thuong.

. Trén co so cac yéu cau ndy nhom tac gia da thiét ké so

d6 dién diéu khién nhu Hinh 8.

So d6 diéu khién cip gio chung ciia may thé hién trén
Hinh 9.
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Hinh 9. So do diéu khién cdp gié
2.3. Tinh toan chegn quat
2.3.1. Thiét ké so do nguyén Iy
So d6 nguyén 1y duong dng cép gi6 thé hién trén Hinh
10. Quat ly tdm cua cym may TKK-03 thoi gi6 theo ong
PVC treo trén cao, dan dén cac cum déuﬂcuéi B1,Cl1,Dl va
F. Khoang cach va do dai duong 6ng thé hién trén Hinh 10.

; 40m ?CH} 40m D 4om E
— S
£
§ 5 5 S
=| 20m - -
AF 8" _20m | 20m 20m | 20m 20m
c D1 F
AIR FAN 720M3/H

Hinh 10. So dé nguyén Iy cdp gié
2.3.2. Tinh todn thiét ké dwong ong
Trén co s mang dudng éng Hinh 10, nhom téc gid st
dung phuong phdp ma sat dong déu [6] dé tinh todn cac
kich thudc véi toc @6 ban dau 1a Sm/s.
Bing 2. Két qua tinh todn kich thudce dwong ong

Luu lwgng Tiét dién Téc dd | Pudng
Poan y

| méh % m? % m/s | ong, mm
AB | 720 100 0,04 100 5 0,226
BC | 600 83 0,035 87 4.8 0,211
CD | 360 50 0,023 58 4.3 0,171
CCl | 240 33 0,016 41 4,2 0,143
EF 120 17 0,01 24 3,3 0,113
BB1 | 120 17 0,01 24 3,3 0,113

2.4. Thiét ké cum mdy TKK-03
Trén co sé cac thiét bi da lya chon nhém tac gia da
thiet ké va 1ap dat cum may nhu & Hinh 11. Cum may lanh
duoc dat trén khung sat vadi kich thude bén ngoai 2600L x
1200D x 760H (mm).
®)

\ 1300 1300

Hinh 11. Cum thiét bi thoi khi khé TKK-03

1- May nén lanh; 2- Quat ly tam; 3- Gian ngung; 4- Gian bay
hoi; 5- Gian gia nhiét; 6- Tu dién, 7- Ong gié; 8- Khung may
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3. Két qua chay thir
3.1. Kiém tra kha nang duy tri dp khé

Dé kiém tra kha nang khir 4m ctia cum méay TKK-3 trudc
khi 1ap dit tai hién truong, nhom téc gia da tién hanh lap dat
thir nghiém tai Hoc vién Phong khong — Khong quan.

He¢ thdng cap gi6 thir nghiém cho 04 budng may bay va
02 budng gia lap. Muc dich ctia nghién ctru 1 kha nang duy
tri o kho bén trong budng 1ai cac may bay va trong cac
khoang kin cat gitr thiét bi phy ting dién tir s& nhu thé nao.
Nhiét d6 va do am duoc do bang thiét bi Testo 645 va thiét
bi do d6 am tw dong HOBO UX100-003. Thoi gian do va
thir nghiém tir 12/01/2022 dén thang 06/4/2022.

Két qua do dac do am bén trong khoang may bay, bén
trong cac budng gia 1ap va bén ngoai san bay thé hién trén
Hinh 12. Trong bang niay MB6 c6 nhiing thoi diém mo ra
huan luyén nén dd am tang tai mot sb thoi diém.

Db thi do 4m theo thoi gian
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Hinh 12. B am trong khoang mdy bay va bén ngodi
Ngoai ra dé kiém tra kha nang duy tri d6 4m trong khoang
méy bay khi mé ra huén luyén, nhom téc gia tién hanh do dac
céc thong s6 khi mo khoang may bay trén Hinh 13.
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Hinh 13. g dm trong khoang mdy bay khi mé ra lam viéc
3.2. Kiém tra so sanh mirc dp dn mon bé mt kim loai
Ngoai viéc kiém tra kha ning duy tri 6 4m trong khoang
mady bay va trong khoang kin, nhom tac gia con tién hanh kiém
tra so sanh mirc do &n mon cac bé mdt cac mau kim loai trong
thoi gian 3 thang trong diéu kién c6 va khong c6 bao vé khi kho.
Két qua cho thay, cac mau c6 bao vé bang khi khd sau
3 thang van gilr dugc bé mat sang, hau nhu chua xuat hién
cac diém gi (Hinh 14 va 15). Nguoc lai, cdc mau kim loai
dat trong nha che d6 may bay da xuat hién cac vét gi 16n
trén hau hét dién tich bé mat mau [5].
trude khi thir nghiém
B =t

Trang thai \e ‘mdt mau sau 3 thang thi nghlem

Hinh 14. Hinh anh bé mdt tdzn kim logi thir nghiém
trong nha che do may bay

Trang thai vé mit mau trude khi thir nghiém

Trang thai vé mat mau sau 3 thang thir nghiém
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Hinh 14. Hinh dnh bé mdt tam kim loai thir nghiém
trong khoang may bay cé thoi gié kho
Ngoai ra nhom tac gia ciing kiém tra mtc tiéu thu dién
ciia cum mdy va tinh binh quén chi phi tién dién khoang
91.250 dong/ngady van hanh [5].

4. Két luan

Tir céc két qua nghién ctru c6 thé rit ra két luan:

- Khi hdu nudc ta c6 nhiéu thoi dién} trong nam va trong
ngay c¢6 do am rat cao, c6 anh hudng rat 16n dén hoat dong
cua cac thiét bi dién tir. Viéc nghién ctru, thiét ké va che
tao cac thiét bi thoi gido kho 1a can thi€t trong rat nhiéu
truong hop;

- Nhom tdc gid da tinh toén, thiét ké va ldp dit thanh
cong cum may thoi gié kho ning suat 720 m%h, d6 4m dau
ra dudi 60% theo yéu cau dat ra;

- Két qua thir nghiém budce ddu vé kha nang duy tri do
am trong cac khoang mdy bay hodc trong cac khoang bao
quan thiét bi lau dai cho thdy, d6 am trong cac khoang may
bay va kho chua thiét bi dugc duy tri dam bao yéu cau
(<60%) bat chap diéu kién d¢ 4m bén ngoai;

- Khi d6 4m thip, bé mat cac mau kim loai rét it thay
doi trong mot thoi gian dai thir nghiém, diéu ay cho thay
khi @6 am duéi 60% kha nang an mon kim loai cua khong
khi giam dang ke;

- Vé6i hé théng thiét bi duoc thiét ké, hoan toan cung
cap du khong khi kho cho 06 may bay va mét vai thung
chura thiét bi vdi chi phi dau tu va van hanh (dién nang)
khéng qua cao.
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