Nghién ctru khoa hoc céng nghé
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HA HOU SON Y, vO CHI CHINH ®, PANG MINH THUY ),

NGUYEN VAN VINH ¢V, DOAN QUY HIEU

1. PAT VAN PE

Céc vil khi trang bi k¥ thuat (VKTBKT) cua Lién X6 trudc ddy va Nga hién
nay khi dua sang nudc ta trong diéu kién nhiét d6i ludn chiu tac dong rat nhidu baoi
diéu kién néng am. Dic biét khi d6 4m cao cac thiét bi dién tur rat dé xay ra cac hu
hong. Qua nghién ctru khao sat tai mot s6 san bay quan su tai Viét Nam cho thay, sy
thay d6i d6 am trong mot ngay dém kha 16n va c6 nhiéu thoi diém do am duy tri ¢
muc cao. Vé ban dém va sang som (tr khoang 2+8 gio sang) do am khong khi ¢ cac
san bay rét cao, trén 90% va nguoc lai, ban ngay d6 am thap hon (tir 40- 60%) [1, 2,
3]. Dleu nay cling phu hop véi ly thuyet ban ngay nhi¢t d§ cao thi d0 am giam
xudng va khi vé& dém nhiét do thap thi d§ am tang Ién.

Céc két qua nghién ctru d6 4m bén trong khoang may bay cling cho thdy, do
am bén trong khoang may bay cling thay d6i theo d6 4m bén ‘ngoai va chénh léch do
4m bén ngoai va bén trong khong 16n 1am. Vé ban dém dg a 4m bén trong c6 thé dat
80-90%, cho thiy cac khoang may bay khong kin va am dé dang xam nhap vao bén
trong. Tinh trang d6 4m cao bén trong khoang may bay chira dung nhiéu nguy co
dbi véi cac thiét bi dién tir va vat liéu ché tao may bay [1-3].

Dbi v6i cac thanh phan dién, dién tir, vo tuyén dién va diéu khién, d6 am cao
cling nhu sy tich tu 4m bén trong cac khdi 1a nhing tac nhan lam giam do bén va do
tin cdy cla cac thiét bi. Dudi tac dong cua do 4m cao cac chan cam linh kién bi gi,
mach in bi bong, mbi han chan linh kién hay bi hong... ddn dén chéch léch sai s6 trén
nhiéu phuong tién do. Céc tiép diém, dau phi, gidc cdm, chan cdm khéng duoc gia
cong bé mit tot, bi 6-xy hoa, tiép xtic kém, giy danh lira, chap chay lam hong khi tai,
c6 hién tuong bao gia hé thong dap lira dong co trén may bay. Cac mang mach dién
tir khi bi am hay bi gy ngam tai cac vi tri mdi han, chan linh kién. Céc thiét bi cao ap
bi ngdm 4m, mat do cach dién, dan dén danh lira, lam hu hong khi tai [1, 2].

Cong tac niém cét, bao quan VKTBKT 1a mét trong nhiing cong tac ky thuat
quan trong luén dugc quan doi cac nude nghién ctru va phét trién. Bén canh viée ing
dung céac vat li€u bao v¢ nhu: dau md, cac chit e ché dé bao quan VKTBKT, thi
cong tac nghién ctu ing dung cac cong nghé khi kho, khi tro vao bao vé VKTBKT,
dac biét la cac VKTBKT céng nghé cao ciing dugc phat trién rat manh mé. Mot sd
nudc di ap dung rat thanh cong cong nghé xir Iy am cho nhiéu loai trang bi khac
nhau. V6i cong nghé bao quan nay cho hiéu qua bao vé cao, dam bao tinh co dong,
san sang chién d4u cao cua cac dbi twong dugc bao quan. Phuong phap bao quan
trang bi bang cong nghé khi kho dugce quy dinh 1a phuong 4n BZ11 cua tiéu chuin
I'OCT 9014 cua Lién bang Nga [4]. Quan doi My va cac nudc tu ban ciing st dung
kha phd bién cong nghé khi khd vao bao quan VKTBKT cua minh. Ngoai viéc ap
dung cac thiét bi thoi khi kho cudng burc truc tiép cho cac trang bi nhu xe ting, may
bay, ho con phat trién cac cong ten no di déng dé bao quan cac VKTB ¢& nho [5].
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) bung trudce van dé néy,‘nh(')m nghié‘n ctru da thyue hién ché tao thanh cong hc::
thong dam bao khi kho cho dong thoi nhiéu may bay. Bai bao nay trinh bay mot s6
két qua tht nghiém hé thong ddm bao khi kho cho dong thoi cac khoang budng lai
may bay Su-22 tai Hoc vién PK-KQ

2. PHUONG PHAP THU NGHIEM

2.1. Thiét bi khi khé TKK-3 va so' dd nguyén ly lap dit

Hinh 1. Thiét bi khi khé TKK-3
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Hinh 2. So d6 nguyén 1y két ndi duong dng din khi kho véi cac khoang may bay

Thiét bi thoi gi6 kho TKK-3 (hinh 1) dwoc ching toi thiét ké va ché tao c6 thé
dam bao dong thoi cho 06 khoang may bay voi cac thong so k¥ thuat chinh sau day:
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- Cong sgfit hat am: > 200 Lit / ngay; Luu luong khi kho cap dau ra: 2720
mi/h; Do am dau ra: < 60%; Nhiét dd dau ra: < 37°C; Luu lwong khi khé cap cho
mbi khoang cong tac: (100 + 300) m*/h

- Hé thong dam bao cung cip khi kho cho déng thoi 06 may bay. Hé thong tur
dong van hanh chay/tat theo chuong trinh diéu khién dugc cai dat d¢ dam bao do am
trong cac khoang may bay ludn luén nho hon 60%.

Hinh 2 14 so d6 nguyén 1y ctia hé thong phan phdi khong khi kho. Khong khi
duoc xu ly dat d6 am va nhiét do yéu cau, duoc dan theo duong éng kin ¢6 boc cach
nhiét dé gitr am khong khi trong mua dong. O mdi dau cudi khong khi duoc cac quat
trg luc hit va thoi vao khoang cac mdy bay.

2.2. Chuong trinh thir nghiém

- Pdi tuong thir nghiém: Hé théng thiét bi khi kho cudng birc cho khoang
budng lai may bay duoc két n61 voi 04 khoang budng lai cua may bay Su-22 va 02
thung gia 1ap bang h¢ thong duong ong phan phoi khi kho.

- Dia diém thir nghiém: Bii d6 may bay c6 méi che tai Xuong bao dudng ki
thuat ciia Hoc vién PK-KQ.

- Thoi gian thir nghiém: 3 thang (tur thang 01/2022 dép thang 04/2022 1a thoi
dieém diéu ki¢n khi hdu c6 d6 am cao nhat trong nam - thoi tiét nom am).

- Céc thong sb quan tric trong qua trinh thir nghiém:

+ Cac thong sb ky thuat cia hé thdng dam bao khi kho duoc Trung tim Po
luong, Cuc Tiéu chuén - Po luong - Chit lwong thuc hién. Thong sé nhiét do, do 4m
do truc tiép bang thiét bi Testo 645; d6 on do bang thiét bi GM 1357; luu luong khi
cép do béng thiét bi C.A 1227; Pién nang ti€u thu dugc do trén thiét bi HIOKI
31973.

+ Hiéu qua duy tri d6 4m trong cac khoang dugc dam bao khi kho: Dat cac
thiét bi do nhiét do tu dong trong cac khoang dugc thoi khi khé cudng bic dé ghi
nhén tu dong cac thong so nhiét 3o, Ao am trong suot qua trinh thir nghiém.

+ Dénh gia hiéu qua bao v¢ chéng an mon kim loai bér}g phuong phap thwr
nghiém ty nhién ¢ cac diéu kién bao quan khac nhau [6, 7]: Tién hanh dit cac mau
thép CT3 kich thude (50x50x2) mm vao bén trong cac khoang may bay duogc thoi
khi kho va dat bén qgoéi nha mai clie. Moi vi tri dat it nhat 03 méNu thép. Sau 03
thang thr nghiém, tién hanh xr Iy mau danh gia mic do an mon mau thép dat bén
trong va bén ngoai khoang may bay.

1+ Dién nang tiéu thy cua thﬂiét bi: Lap dat dong ho do dién ning tai diém ngudn
cap cho h¢ thong khi kho. Tinh tong s6 Kwh dién trong 3 thang thtr nghiém.

2.3. Trién khai 4p dung thir nghiém tai hoc vién PK-KQ

Trén hinh 3 1a mot s6 hinh anh thi cong lap dat hé théng duong dng va lap dat
cac mau kim loai thir nghiém trong khoang mdy bay va phong mé phong, nham
kiém tra tinh trang dn mon trong diéu kién thtr nghiém.
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Hinh 3. Mot sb hinh anh thi cong lip dit hé thong thiét bi va cac mau thir nghiém
3. KET QUA VA THAO LUAN

3.1. Két qua Kkiém tra cac thong s ciia hé thong dam bao khi kho

Sau khi ldp dit va van hanh 6n dinh hé thong dam bao khi kho tai Hoc vién
PK-KQ, ching t6i da tien hanh kiém tra cac thong s6 k¥ thudt cua h¢. Ket qua thé
hién trén bang 1.

Bang 1. Cac thong sb k¥ thuat cua thiét b

Théng sb . Két qua d i
TT oug 50 Vi tri kiém tra e Mire
kiém tra ' Lan1 | Lan2 | Lan3 | yéu cau
D9 am khong khi Do tryc tip tir cira ht gi6
1 | moi truong dau vao | dau vao cua thi€t bi TKK-3. | 85,4 87,5 88,7 -
thiét bi, % RH Do 03 lan
Do am dong khi kho s .
2 | dhuracuathiéehi, | DOtveteptrhongracua | o0 | 55 | 501 | <0
N thiet bi TKK-3
%RH
NIAn.et d? khor:g k?l Do tryc tiép tir cira hut gi6
3 | mdi truong dau vao RN A1 26,3 25,5 25,3 -
A1 o dau vao cua thiét bi TKK-3
thiét bi, °C
Nhiét d¢ dong khi Do truc tiép tir hong ra cia
* | dhura, °C thiét bi TKK-3 238 | 242 | 247 | =32
Luu lugng khi kho Do tryc tiép tir hong ra ciia
> cAp d4u ra, m*/h thiét bj TKK-3 1254 | 1270 | 1230 | =1000
Cong suat hut ém Po tre tiép bing cach )
danh dinh (¢ diéu hitng nuéc tach 4m tir thiét
6 kién 30°C, do 4m > bi trong thoi gian 1 h van 13,5 12.8 13,2 29.2
80% RH), L/h hanh
D6 bn cua thiét bi Do tai vi tri dit thiét bi
v 2 o . . . <
7 dB TKK-3 ¢ khoang cach Im 68 63 65 2
Cong suét tiéu thu dién Thiét bj van hanh & cong
8 t6i da trong 1h, kW sudt t6i da 6,7 6.9 6.8 =10
198
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Théng s ; Két qua do i
TT nong 0 Vi tri kiém tra . aa . Mure
kiém tra : Lan1 | Lan2 | Lan 3 | Yéu cau
Hong s6 1 126,3 | 1298 | 125,1
Hong s6 2 129,6 | 1255 | 1272
Luu lugng khi cép Hong s6 3 120,4 | 1202 | 1205 | 100 dén
9 | vao moi khoang - 300
cong tac, m*/h Hong s6 4 119,7 | 119,8 | 120.1
Hong s6 5 120,5 | 120,7 | 1202
Hong s6 6 1204 | 119,7 | 120,3
Hong s6 1 495 | 49,7 | 494
Hong s6 2 52,8 | 539 | 532
boa am cua khong R
10 khi cap vio mdi Hong s6 3 51,6 51,8 51,9 60
khoang may bay, Hong s6 4 49,5 49,8 49,7 a
%RH ,
Hong s6 5 51,6 | 52,7 | 51,9
Hong s6 6 51,5 | 52,6 | 51,8
Ché d¢ diéu khién on/off o )
trén bang didu khién: Thict b chay diing theo
o . . ché d6 da cai dat
bat thtr 30 min/30 min Van
banh gia sy van PR » hanh
|| | hanh cia thiét bi Ché 40 dieu khién on/off L , i
thong qua céc ché do trén Pang cAilezu khl’\e.l’l k}'{l dat | Thiét 121 cﬁhay d}l.nthheo 1 gA
thidt lap ngudng d6 am mdi truong: ché do d cai dt ché do
' Pit thir & 55%RH/63%RH cai dat
Ché d¢ ty dong diéu chinh | Thiét b chay ding theo
luu lugng 6 cap do che @6 da cai dat
Kha nang hién thi Ghi nh@n hién thi chi §6 do C6 hidn
12 nbiét d6 khong khi truc tiep tgén dong ho do 26,9 24,8 25,9 thi
dau vao, °C cua thiét bi TKK-3 ;
Khé ning hién thi 4 | Ghi nhan hién thi chi s6 do Cé hién
13 | 4m khong khi déu tryc tiép trén dong hd do 86,4 | 902 | 893 thi
vao, %RH ctia thiét bj TKK-3 :

Hé théng da phan phdi déu dén 06 khoang can bao quan véi luu luong khi kho
dat trung binh 120 m*/h. Tai cac thoi diém do dac, hé thong da thé hién hiéu qua xu
ly ém t6t dua do ém khong khi tir khoang trén 80%RH xudng khoang 50%RH trudc
khi cap vao duong ong phan phdi dua dén cac khoang may bay can bao quan. bg a am
tai cac cac dau ong cap vao cac khoang may bay so voi do am dau ra tir thiét bi
TKK-3 khong c6 sy chénh léch chimg t6 duong 6ng phan ph01 khi duge bao 6n tot,
ding yéu cau thiét ké. Cac gia tri cac sensor do cac thong so6 nhiét do, do a am. .. lap
dt trén thiét bi co sy chénh 1énh ndm trong khoang sai s6 cho phép so véi cac thiét
bi do tiéu chudn. Nhu vay, viéc diéu khién qua trinh van hanh thiét bi du tin cay, sat
v6i diéu kién thuc té. Tir két qua do dac cho thdy hé théng dam bao khi khé da dugc
lép dat tai Hoc vién PK-KQ van hanh on dinh, c6 cac thong sb dat yéu cAu thiét ké.
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3.2. Két qua duy tri dd 4m trong cac khoang dwgce dam bao khi khd
Két qua do ghi nhan do 4m trong nha dd may bay trong thoi gian nay khé cao,

dao dong tir 70+100%. O cung thoi diém, do am trong cac khoang budng lai Su-22
va 02 budng gia lap ludn duge duy tri & mie dudi 60%. Pic biét bén trong 02 thung
gia 1ap (md phong cho khoang bao quan thiét bi 1au dai) do 4m luén duoc duy tri
dudi 60%, dam bao thong sb cai dat, khong phu thude dd 4m bén ngoai.
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Hinh 4. Két qua d6 4m bén ngoai va bén trong khoang méy bay

Dbi v6i cac may bay Su-22, qua trinh thir nghiém phtc tap hon do may bay

phai thuong xuyén phuc vu huén luyén. Tai cdc thoi diém nay ching t6i phai ngat
két ndi hé théng cap khi khé nhung van tién hanh do dac d6 am bén trong may bay.
Do d6 trong gian d6 d6 4m do duoc trong khoang may bay c¢6 thoi diém do a ‘am tang
cao. Sau khi két thuc cac ngay huén luyén, khoang budng 1ai lai duoc két ndi lai voi
hé théng khi kho thi viée kiém soat duy tri d6 4m trong cac khoang lu6n dwgc dam
bao theo yéu cau, do 4m duy tri dudi 60 %RH, hinh 5.
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Hinh 5. Dién bién d6 am & cac khoang budng 14i
(may bay c6 str dung trong huan luyén)
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Két qua nay cho thdy, phuong 4n bao quan cic khoang may bay bang cong
nghé khi kho rat hiéu qua va phi hop cho ca truong hop bao quan lau dai va truong
hop bao quan cac VKTB trong qua trinh khai thac thuong xuyén. Giai phap bao
quan nay vua giup duy tri t6t qua tri bao quan cdc trang thiét bi ciia may bay vira
dam bao cong tac huan luyén va sin sang chién dau cta don vi.

3.3. Két qua bao vé cac miu kim loai dit bén trong cic khoang dwge dam
bao khi khé

Tién hanh dit cac mau kim loai CT3 tai cac vi tri bén trong cac khoang buéng
14i ciia may bay Su-22 va 02 thung gia 1ap (cac mau thtr nghiém dugc dam bao khi
khé c6 d6 4m dudi 60%) va dat mau tai nha che bii 46 may bay Su-22 (mau chiu tac
dong boi diéu kién ty nhién ciia khu vuc bai d6). Sau 3 thang thir nghiém tién hanh
danh gia mac d6 an mon trén cac bé mat mau thu. Két qua thtt nghiém duoc thé hién
trén cac hinh 6 dén 9.
Trang thai bé mat mau trude khi thir nghiém

7 Trang thai bé mit mau sau 3 thang thir nghiém

Hinh 6. Trang théi bé mit mau kim 10@11 trudc va sau 3 thang tl}u nghiém dat tai nha
che bai d6 may bay Su-22 (Mau khéng dugc bao vé bang khi kho)

Trang thai bé mit mau trude khi thu nghi¢m

Trang thai bé mit mau sau 3 thang thu nghlem
2y - ~ ]' e, |

RGFE

L._j Ett'

Hinh 7. Trang thai bé mat mau kim loai tru6e va sau 3 thang thir nghiém dat trong
budng gia lap so 1

[N
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Trang thai bé mat mau trudc khi thir nghlem
A1 - Iy ‘ - . A5 -

Trang thai bé mit mau sau 3 thang thir nghiém

: | | | l r“ 7 . .

Los i

Hinh 8. Trang thai bé mit mau kim loai trudce va sau 3 thang thir nghiém dét trong
budng gia 1ap s6 4

Trang thai bé mat mau trude khi thir nghiém

Tran thal bé mit mau sau 3 than thir nghiém

Mau kim loai dit trong budng méay bay s6 2 Mau kim loai dit trong budng may bay sb 3

Trang thai bé mdt mau trude khi thir nghiém
T e ~ B

Trang thai bé mit mau sau 3 thang thr nghiém

Miu kim loai dit trong budng méay bay s6 5 Mau kim loai dat trong budng may bay s6 6
Hinh 9. Trang thai bé mat mau kim loai trudc va sau 3 thang
thtr nghi¢ém dat trong cac khoang may bay Su-22
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Céac mau kim loai duoc dit bén trong cac khoang duoc cung cip khi khé c6 bé
mit sang, hiu nhu chua xuét hién cac diém gi sau 3 thang thir nghiém. Diéu nay dugc
1y giai 1a do d6 4m bén trong cc khoang ludn dugc duy tri ¢ diéu kién t6i wu (dudi
60%RH) 1am ngan can qua trinh ngung tu hoi 4m trén bé mat kim loai nén qua trinh
an mon pha huy mau khong xay ra. Nguoc lai, cic mau kim loai dit trong nha che d6
may bay di xuat hién cac vét gi 16n trén hau hét dién tich bé mat mau. Két qua nay la
minh chimg thuyét phyc, truc quan nhét vé hiéu qua bao vé cua hé théng khi kho
trong ngin chin qua trinh dn mon pha hay vat lidu trong diéu kién khi hdu ndm 4m.

3.4. Két qua tiéu thu dién ciia hé thong thiét bi

Hé théng dam bao khi kh6 duoc véan hanh chinh thirc vao ngay 13/01/2022 va
theo doi dén ngay 07/04/2022. K&t qua tiéu thy dién nang nhu sau:

|

Chi s6 céng to dién ngay 13/01/2022 Chi s6 cdng to dién ngay
07/04/2022
Hinh 10. Chi s6 cong to trude va sau 3 thang thir nghiém

Dién ning tiéu thu cta hé thong dam bao khi kho tir ngay 13/01/2022 dén
ngay 07/04/2022 (tong thoi gian 1 84 ngay) 1a: 3870-801 = 3069 kWh. Vay trung
binh 1 ngay, toan bo hé thong khi kho dam bao cung cip khi kho cho dong thoi 06
may bay s& tiéu thu hét: 3069/84 = 36,5 kWh/ngay.

Cin cir theo thong s6 6 4m khong khi cho thiy thoi gian tién hanh thir nghiém
1a thoi diém khi hau ndm 4m nhat trong nam, thoi diém khi hau khic nghiét nhat dbi
v6i cong tac bao quan VKTBKT. Véi diéu kién thoi tiét nay, thiét bi van hanh véi
ché d¢ t6i da. Vi nhitng thang khac trong nam, diéu kién khi hau it khic nghiét hon
thi thoi gian van hanh cta thiét bi s& it hon. Tt 1a cong suét tiéu thu dién sé& giam.

4. KET LUAN

- Hé théng dam bao khi kho hoat dong hoan toan tu dong, 6n dinh, an toan co
cac thong so0 k¥ thuat dat theo ding thlet ké. Ket qua thir nghiém dé cho thiy Hé
thdng bao dam khi kho c6 da duy tri tt thong s6 6 4m trong cac cac khoang budng
lai va 02 thing gia 1ap dudi 60%RH trong moi diéu kién thoi tiét bén ngoai.

- Cac mau thép CT3 trong cac khoang dugc cung cap khi kho duoc bao vé tdt,
khong xuét hién céc diu hiéu bi an mon. Hiéu qua bao vé trong 3 thang thir nghiém
dat 100%. Pay 1a minh ching rd rang nhat cho hiéu qua bao vé ciia hé thong dam
bao khi kho.

- Tir két qua danh gia hiéu qua bao vé va cong suit tiéu thu dién cia Hé thong
dam bao khi kho cho thay Hé thong nay hoan toan phii hop dé co thé trién khai ap
dung bao quan cho may bay Su va cac VKTBKT tuong tu khac.
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SUMMARY
DEHUMIDIFICATION SYSTEM FOR SEPARATE OBJECTS

In this work, the working efficiency of the dehumidification system TKK-3
has been evaluated for six cabins of aircraft at the same time. The design of the
dehumidification system, the experimental plan, and the results of the humidity
assessment of the cabins are presented. Moreover, corrosion testing for metal
specimens has been performed. The results show that the system has worked
effectively and stably during the test period. The relative humidity of cabins using a
dry air-blowing system is lower than 60%RH. After three months of testing,
corrosion was not observed for metal specimens using a dehumidification system.
Therefore, the system TKK-3 is suitable for the long-term storage of separate
objects, such as aircraft and tanks.

Keywords: Dehumidification system, relative humidity, corrosion, aircraft.
Nhdn bai ngay 06 thang 6 nam 2022
Phan bién xong ngay 22 thang 6 nam 2022
Hoan thién ngay 24 thang 6 nam 2022
D Vien Bé bén Nhiét d6i, T rung tam Nhiét doi Viét - Nga
@ ruwong Pai hoc Bach khoa - Dai hoc Pa Nﬁng
Lién hé: Ha Hitu Son
Vjén Do bérl Nhiét d6i, Trung tam Nhiét‘ doi \[iét - Nga
S6 63 Nguyen Van Huyén, Nghia D6, Cau Giay, Ha Noi
bién thoai: 0988155589; Email: Hahuuson@gmail.com

204 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 28, 12-2022



