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Nghién ctru ché tao moé hinh hé thong diéu hoa khong khi
trung tam Water Chiller irng dung bé tich trir lanh,
ap dung vao hoat dong dao tao nghé
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Abstract: The paper presents a study on the design anh fabrication of a Water Chiller air-conditioning
system, using a cold storage tank for vocational training at vocational school and colleges vocational.
Glycol solution (23%) is used as the heat transfer in cold storage tank. The temperature of cold storage
tank is -7 + -9°C. The system is program using PLC combined with IoT to control, monitor and handle
incidents in real time. The model is design to suit vocational training, helping learners improve their

knowledge and skills to meet social needs.
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1. Mé dau

Viéc nghién cltu va ché tao cac mé hinh phuc vu
cong tac dao tao cho nghé “Ky thuat may lanh va
didu diéu hoa khong khi” tai cac truong trung cip va
cao dang nghé 1a mot trong nhitng giai phap nhim
tang cudng, ning cao chit lwong giang day cua giang
vién, phuc vu qua trinh hoc tap ctua hoc sinh, sinh
vién (HSSV) véi chi phi thdp nhung dem lai hiéu
qua cao, dap tmg yéu cau k¥ thuat, cong nghé va tinh
su pham.

Viée dé xuat ap dung “Mo hinh Hé thdng diéu
hoa khong khi trung tdm Water Chiller ung dung
bé tich trir lanh” vao giang day vé6i nhitng muc tiéu
nhu sau: (1) Hién dai hoa phuong tién day hoc nhdm
giap HSSV nang cao kién thc, k1 ning, dong thorl
nang cao chit lugng dao tao va tién sat véi thuc té
hon; (2) Gia thanh ciia hé thong ré, co thé phd bién
rong rai. Giai quyét dwoc van dé vé kinh phi dé dau
tu cho cac thiét bi day hoc; (3) M6 hinh thiét ké c6
tinh truc quan, sinh dong va su pham cao; (4) Ung
dung cong nghé IoT trong giam sat hé thong va mg
dung ma QR dé ma hoa tai liéu dap tng cong cude
chuyén d6i s6 gido duc nghé nghiép; (5) Nang cao y
thirc ciia nguoi hoc vé tiét kiém ning luong va bao
Ve moi trudng; (6) Gidi thidu d&én cac doanh nghiép
vé loi ich mang lai ciia hé thong tich trir lanh. Bai
viét nghién ctru ché tao mo hinh hé thng diéu hoa
khong khi trung tam Water Chiller ung dung bé tich
trlr lanh, ap dung vao cong tac dao tao nghe cho sinh
vién céc truong trung cip va cao dang nghé.

2. N§i dung nghién ctru
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2.1. Muc tiéu nghién ciru

Muc tiéu chinh ctia nghién ctru 1a thiét ké va ché
tao ra “mo hinh hé thdng diéu hoa khong khi trung
tam Water Chiller ing dung bé tich trit lanh” dap mg
duogc cac yéu cau sau:

- M6 hinh ¢6 kich thudc nho gon, co thé tach roi
ting modul, d& dang di chuyén téi cac phong hoc
khac nhau dé phuc vu giang day;

- M6 hinh phai thiét ké, bd tri hop 1y cho viéc
phan chia nhom HSSV thuc hién rén luyén k¥ nang
nghé, tinh su pham cao;

- Hé thdng phai c6 tinh tryc quan sinh dong, dé
dang nhin théy 13 céu tao, dé dang st dung, tao su
htng tht trong hoc tap cho HSSV;

- Cac thiét bi trong hé thong dugc ghi cha va dan
decal song ngit (Anh-Viét), giup HSSV c6 thé rén
luyén thém tiéng anh chuyén nganh trong sudt quéa
trinh hoc trén mo hinh;

- Cac thong s6 k¥ thuat cua hé thong s& cap nhat
lén google drive va mi hoa bang ma QR;

- Ung dung cong nghé ToT vao giam sat, quan 1y,
diéu khién hé thdng tir xa thong qua router 3G/4G.
2.2. Tong quan hé théng tich triv lanh
2.2.1. Muc dich ciia hé thong tich trit lanh

Hién nay hau hét cac ho tiéu thy dién, nhu cau st
dung dién khong c6 dinh ma thay ddi theo cac thoi
diém khac nhau trong ngay. Viéc st dung di¢én hién
nay cua doanh nghi¢p thuong dugc chia lam ba thoi
diém va ba mirc gia chi phi dién khac nhau: gio thap
diém (tir 22h=4h sang hom sau), gio binh thuong (tir
4h=9h30; tir 11h30+17h; tir 20h=22h), gid cao diém
(tir 9h30+11h30; tir 17h+20h).
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Dé tranh phai tra chi phi tién dién cta gid cao
diém, nguoi sir dung dién can phai c6 bién phap tich
cuc nhim giam sir dung dién dé san suat vao gio
cao diém, tang san Xuit vao gio thap dlem va binh
thuong. Vé mat nang lugng thi khong tiét kiém duoc
dang ké, tuy nhién vé mat giam chi phi tién dién cho
san xuét s& cai thién ro rét

Déi voi cac hé thong diéu hoa khong khi trung
tam cho khach san, resot... do phai hoat dong lién tuc
24/24h trong ngay va ddc biét hoat dong nang tai vao
gio cao diém, viéc ngung hoat dong trong gio cao
diém, chi hoat dong trong gio thap diém khong thé
ap dung dugc. Mot trong nhimg bién phap dé giam
dugc dién ning tiéu thu va chi phi tién dién 1a sir
dung hé théng tich trir lanh. Hé théng lanh s€ hoat
dong vao gid thap diém, tich trit nuc lanh vao bé
tich trit. Vao gio cao diém s& ding hé thong lanh,
st dung nude lanh da dugc tich trir trude dé su dung
cho myc dich 1am lanh, qua d6 gitip tiét kiém dién
nang va chi phi tién dién chi tra.

2.2.2. Nguyén 1y hoat déng ciia hé thong

Hé théng duoc van hanh & 3 ché do, theo 3 khung
gio: thip diém, cao diém va binh thuong. Nguyén ly
hoat dong nhu sau:

a. Gio thap diém: vao gio thip diém hé thong
s& chuyén sang ché do chay nap tai cho bé tich trit
lanh. Cum may Water Chiller van hoat dong binh
thuong. Dan lanh AHU khong hoat dong. Van dién
tor SV-W6 s€ dong lai, ngung bom nudc lanh vao cac
lan lanh. Pong thoi van dién tir SV-W2 va SV-W3
ciing s& dong lai dé chuyén ché do. Nudc lanh tir cum
Water Chiller s& di vao binh tich trit lanh dé thuc hi¢n
qua trinh tich trlt ndng lugng. Van dién tr SV-W1,
SV-W4, SV-W5 mé ra dé dam bao vong tudn hoan
nuée lanh di ding so d6 nguyén 1y. Khi nhiét do bé
tich trit lanh dat tir -7 + -9°C thi hé théng dirng hoat
dong. Bé tich trir lanh dugc tinh toan dd cach nhiét
rat tot, tuy nhién van ¢6 sy that thoat nhiét ra méi
truong bén ngoai. Vi vay, khi nhiét d6 nudc trong bé
tang 1én 5°C thi hé théng s& van hanh lai ha nhiét do
nuée xudng theo yéu cau (hinh 2.1).
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b. Gio cao diém: Khi dén gio cao diém, dung thoi
gian da dugc cai dat, hé thong s& tu dong chuyén
sang ché d6 xa tai. Lac nay cum may Water Chiller
s€ dung hoat dong, boi vi cum Water Chiller tiéu ton
dién nang rat 16n, ddn dén chi phi tién dién chi tra
trong gio cao diém s& rat cao. Luong nhiét lanh tir
bé tich trir lanh s& dwoc sir dung dé cung cép cho cac
dan lanh AHU, Iuc nay ngoai quat dan lanh thi chi
con hé théng bom hoat dong. Nén lugng dién ning
tiéu thy trong gio cao diém s& thap hon rat nhiéu. Khi
hé thong chuyén qua ché d6 xa tai, cum Water Chiller
dimg, dong thoi van dién tir SV-W1 s& dong lai dé
nudc lanh khong di qua binh bay hoi nita, dong thoi
van dién tor SV-W3, SV-W5 ciing s€ dong lai. Van
dién tr SV-W2, SV-W4, SV-W6 s& mé ra dé nude
lanh di tudn hoan qua bé tich trit lanh, thuc hién qua
trinh trao d6i nhiét va di vao dan lanh AHU duang
theo so dd nguyén 1y (hinh 2.2).
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Hinh 2.2: So do nguyén Iy gio cao diém.

¢. Gio binh thuong: dbi véi gio binh thudng, cum
Water Chiller s& hoat dong binh thudng, cung cép
nudc lanh truc tiép cho dan lanh AHU. Cac van dién
tor SV-W2, SV-W4, SV-W5 dong lai, khong cho nude
lanh di vao bé tich trit lanh. Céc van dién tir SV-W1,
SV-W3, SV-W6 m¢ ra dé nude lanh di theo ding vong
tudn hoan. Nudc sau khi ra khoi dan lanh AHU ¢6
nhiét d6 12°C s& duoc dy vao binh bay hoi, trao ddi
nhiét véi moéi chét lanh, ha nhiét 6 xudng 7°C, dugc
bom hut va dua vao dan lanh. Thuc hién qua trinh trao
d6i nhiét véi moi trudng can 1am lanh. Pdng thoi cc
van dién tr SV-W2, SV-W4, SV-W5 dong lai, khong
cho nuée lanh di vao bé tich trir lanh (hinh 2.3).
So d8 nguyén 1y gitr binh thudng
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Hinh 2.1: So' d6 nguyén Iy gio thap diém

Hinh 2.3: So' d6 nguyén Iy gio binh thuong.
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2.3. Thiét ké va ché tao mé hinh hé thong
2.3.1. Thiét ké hé thong

Pé dam bao thiét ké ctua hé théng dat dugc nhitng
muc tiéu di dé ra cua nghién ctru & muc 2.1, tac gia
da thiét ké hé thdng thanh dang modul tich roi nhau
va dé dang két ndi v6i nhau thanh mot hé théng hoan
chinh. Hé thng gdm 03 modul: Modul may va thiét
bi lanh, Modul budng lanh, Modul hé théng diéu
khién.

Hé théng dam bdo tinh di dong, dé dang thao roi,
lép datvadi chuyén dén cac vi tri khac nhau phuc vu
cong tac dao tao.

2.3.2. Két qud ciia nghién ciru

Sau qua trinh nghién ctru tai lidu, thiét ké ban v& hé
théng, thuc nghiém va hi€u chinh tac gia da hoan
thién mé hinh va dua vao ung dung thuc té trong
cong tac dao tao nghé “K§ thuat may lanh va diéu
hoa khong khi” (hinh 2.4).

Hinh 2.4:M6 hinh hoan thién thuc té
Tai lidu thong s6 k¥ thuat cia cac thiét bi chinh
trong hé thong dugce ma hoa bang mi QR va cap nhat
trén google drive, ngudi hoc c6 thé truy cap doc va
download tai liéu k¥ thuat (bang 2.1).
Bdng 2.1. Md OR cdc thiét bi chinh trong hé thong

Mi QR théng sb k§ thut cc thiét bi chinh trong hé théng
[ ‘ ,
i Binh ch ;
Méy nén o1 Chtd ¢ao HMIIOT | &
ap
Dan ngung Binh tach long B0 do da nang
. g Cam bién 4
Dan bay hoi Phin sy loc am ienap
’ ’ suat
Van tiét ru Kinh xem gas Cam bién CO,
: B diéu khié
Bom nude Van dién tir 0 leli e
nhiét do
PLC o Van Damper Router 3G/4G

Ngoai ra hé thong con tich hop cong nghé IoT
vao viéc dieu khién, giam sat cac thong so hoat dong,
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canh sy ¢b cua hé thong qua tin nhin email va app
telegram theo thoi gian thyc.
3. Két luan

Sau khi ldp dit hoan thién va tién hanh dua vao
ap dung dao tao trén thyc té tai Truong Cao dang K§
thuat Cong nghé Nha Trang, gop phan bd sung thém
trang thiét bi giang day, mang lai nhiing y nghia thiét
thuc, hi€u qua trong viéc nang cao chat luong dao
tao hi¢n tai va trong tuong lai. M6 hinh da dat dugc
nhirng muc tiéu ban dau ma tac gia dé ra nhu sau: (1)
Mo hinh dugc xay dung bam sat véi chuong trinh
dao tao va thuc té cong nghé dang dugc ting dung tai
doanh nghiép nén c6 tinh dong bd cao, giup HSSV
tiép can sat voi nhiing hé théng lanh md&i hién dai
hién nay trén thuc té; (2) M0 hinh truc quan, sinh
dong, c6 tinh su pham cao; mang lai hiéu qua cao
trong hoc tap, giup ngudi hoc dé tiép thu bai hoc
hon, rén luyén duoc nhiéu ky ning hon; (3) Nang
cao nhan thac cia HSSV vé tiét kiém va su dung
nang lugng hiéu qua, bao vé mdi truong.
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