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MO PAU

1. TINH CAP THIET CUA DPE TAI:

Trong mot toa nha, cic thanh phan str dung ning luong bao
gdm: 40-60% ning lugng tiéu tén cho hé thong diéu hoa khong khi,
hé thong chiéu sang chiém khoang 15-20%, cac thiét bi vin phong
chiém 10-15%, phﬁn con lai danh cho cac thiét bi phu trg khac. Nhu
vdy, hé thong HVAC 1a hé thong tiéu ton nhiéu ning luong nhat
trong mdt toa nha.

Hién nay, khi thiét ké hé théng HVAC, nguoi ta chi quan
tam 1am sao dat duoc nhiét do diéu hoa mong mudn, van dé vé nang
luong sir dung ciia hé thong, chi phi duy tri trong qua trinh van hanh
sau ndy thi van chua dugc thuc sy quan tim.

Hon nira, trong qua trinh diéu khién hé thdng, phan 16n cac
nghién ciru chi tap trung vao ddi tugng diéu khién 1a nhiét d6 phong
va st dung phuong phap diéu khién ON, OFF va phuong phap PID
thong thuong dé diéu khién nhiét do trong phong dén diém cai dat
mong muén. V&i phuong phap On-Off, do chinh xé4c, chit lwong
diéu khién thap. Vi phuong phap diéu khién PID c6 dién, khi tham
sO clia qua trinh diéu khién thay doi thi cac thong sb cia bo didu
khién PID can phai dugc tinh toan cai dat lai va ngudi dung phai c6
hiéu biét, kinh nghiém t6t mé&i c6 thé tim duwge cac gia tri cla cac
tham sb nay, day 1a han ché cua bo diéu khién PID cb dién. Thém
vao do, viéc sir dung chi sb nhiét d6 lam dbi tuong diéu khién chua
thyc sy chinh x4c va ding din trong van dé xem xét dén sy tién nghi
clia moi trudng trong nha. ( nd con lién quan dén cac yéu t6 nhu van

toc gio, dd am, nhiét do bic xa...)

HVTH: VU bUC DUY



Chi s PMV ( Predicted mean vote ) va PPD (Percentage of
persons dissatisfied) 1a chi s6 danh gia sy thoai mai, tién nghi vé
nhi¢t d. N6 duoc xay dung dya trén mbi quan h¢ voi cac tham $b :
nhiét d6 khong khi, do am khong khi, nhiét d6 buc xa trung binh, van
toc gid twong dbi. Pay la tham s6 c6 mod hinh toan hoc rat phirc tap
va cong kénh.

Diéu khién Mo ( Fuzzy control ) 1a phuong phéap diéu khién
hién dai, dugc xay dung dua trén nguyén ly tu duy ctia con nguoi.
N6 khong can dén phuong trinh toan hoc mé ta ddi tuong diéu khién
va duoc xay dung theo kinh nghiém diéu khién ctia con ngudi ( Kinh
nghi€ém chuyén gia ).

Viéc nghién ciru cac yéu td anh hudng dén ning luong st
dung ctia hé thong HVAC Water Chiller va nghién ctru img dung
mdt phuong phap diéu khién hién dai vao thuc tién, cu thé 1a diéu
khién chi s6 PMV bang phuong phap diéu khién mo 1a thyc sy can
thiét nham tiét kiém nang luong sir dung cho hé théng HVAC Water
Chiller.

D6 14 1y do t6i chon dé tai :

“ NGHIEN CUU GIAI PHAP TIET KIEM NANG LUQONG
TRONG HE THONG DIEU HOA KHONG KHI - WATER
CHILLER”

2. MUC TIEU NGHIEN CU'U:

Tap trung nghién ctru vé cac giai phap tiét kiém nang lugng
sit dung trong hé thong HVAC Water Chiller va ap dung vao hé
thong diéu hoa khong khi water chiller trong nha ga hanh khach san
bay Quéc té Da ning.
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Dé xuit dugc phuong phap diéu khién nhim giam thiéu ning
luong sir dung trong hé thong HVAC Water Chiller : sir dung
phuong phap diéu khién Mo dé diéu khién hé théng HVAC.

3. POI TUQNG VA PHAM VI NGHIEN CUU:

a. Poi twgng nghién ciru:

D¢ tai tap trung nghién ctru cac yéu té anh huong dén ning
luong sir dung trong hé thong HVAC Water Chiller, dé tir d6 dua ra
céc giai phap nham tiét kiém ning lugng.

Diéu khién chi s6 PMV ciia hé théng HVAC Water Chiller
bang phuong phép diéu khién Mo.

b. Pham vi nghién ctru:

Hé théng diéu hoa 1am lanh bang nudc water chiller 1a cong
nghé moi da duoc phat trién rat manh boi tinh hi¢u qua tmg dung
rong rii trong cong nghiép va dan dung (Chiém khoang 60% thi phan
ctia hé thong diéu hoa khong khi trén thé gidi — theo khao sat cua to
chiic BRE-UK). Piém mau chét & day la hé théng gon bao dam dugc
cac yéu cau vé tham my va diéu dic biét ctia hé thong nay 1a tng
dung rat tot ddi véi cac toa nha cao tang.

Chinh vi vdy, pham vi clia dé tai nay 1 tap trung nghién ciru
cac giai phap tiét kiém ning luong st dung trong hé théng HVAC
Water Chiller.

4. PHUONG PHAP NGHIEN CUU:

Nghién ctru cac tai liéu lién quan nham tong hop cac yéu t6
anh huong dén niang luong s dung ciia hé théing HVAC water
chiller tir giai doan thiét ké, thi cong lap dat hé théng, dén giai doan

van hanh st dung, bao tri bao dudng.
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Xay dung mo hinh toan hoc vé nang lugng st dung ctia hé
thdng HVAC Water Chiller.

Xay dung phuong phap diéu khién md dé diéu khién chi s6
PMV ctia hé thdng HVAC Water Chiller.

Kiém chimg két qua dua vao md phong trén Matlab
Simulink.

5. - Y NGHIA CUA DE TAI:

Néu dé tai thuc hién thanh cong, nd s& gop phan dem lai viéc
tiét kiém nang luong cho hé thong HVAC néi riéng va nang luong sir
dung qudc gia ndi chung. Chéng lai tinh trang thiéu dién, suy giam
ngudn nude va qua tai cho cic nha may dién.

Viéc téng hop duge cac phuong phap tiét kiém ning luong
cho hé théng HVAC gop phan hd tro dic luc cho linh vuc nghién
ctru va phat trién hé thong HVAC.

6. BO CUC PE TAI

MO DAU

Chuong 1 — TONG QUAN.

Chuong 2 — CACH TiNH TOAN NHIET.

Chuong 3 — AP DUNG THIET KE, TINH TOAN HE
THONG LANH CHO NHA GA HANH KHACH SAN BAY DA
NANG.

Chuong 4 — SU DUNG DIEU KHIEN MO BE DPIEU
KHIEN CHI SO PMV.

Chuong 5 — KET QUA VA BAN LUAN
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CHUONG 1 - TONG QUAN

1.1. KHAI NIEM HE THONG PIEU HOA KHONG KHi

1.2. PHAN LOAI CAC HE THONG PIEU HOA KHONG KHi
1.2.1. May diéu hoa cuc bd
1.2.2. Hé théng diéu hoa t6 hop gon

1.3. NANG LUQNG SU DUNG CUA HE THONG PIEU HOA
KHONG KHIi
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CHUONG 2 - CACH TiNH TOAN NHIET

2.1. PHUONG TRINH CAN BANG NHIET AM
2.1.1. Phuong trinh cin bing nhiét
2.1.2. Phuong trinh cin bang 4m

2.2. XAC PINH LUQNG NHIET THUA Q;
2.2.1. Nhi¢t do may méc thiét bi di¢n téa ra Q1
2.2.2. Nhi¢t téa ra tir cAc ngudn sang nhin tao Q2
2.2.3. Nhiét do ngwoi téa ra Q3
2.2.4. Nhiét do sin pham mang vao Q4
2.2.5. Nhiét téa ra tir bé mit thiét bi nhiét Q5
2.2.6. Nhiét do birc xa mat troi vao phong Q6
2.2.7. Nhiét do lgt khong khi vao phong Q7
2.2.8. Nhiét truyén qua két ciu bao che Qq
2.2.9. Tong lwong nhiét thira QT

2.3. XAC PINH AM THUA Wy
2.3.1. Lwong 4m do nguoi téa ra W,
2.3.2. Lwong 4m bay hoi tir cac sin pham W,
2.3.3. Lwong 4m do bay hoi doan nhiét tir sin Am W,
2.3.4. Lwong 4m do hoi nuéc néng mang vao W,

2.3.5. Lwgng 4m thira Wy
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CHUONG 3 - AP DUNG THIET KE, TINH TOAN
HE THONG LANH CHO NHA GA HANH
KHACH SAN BAY PA NANG

3.1. TINH TOAN HE THONG LANH:

H¢ thong didu hoa khong khi trung tdm nudc: (hydraulic
central air conditioning system) Water Chiller (WC) : loai lam mat
binh ngung bang nudc co thap lam mat nude binh ngung kém theo
(Cooling Tower), Chiller may nén la loai ly tdm (Centrifugal
compressor), sit dung méi chat lanh R134a (khong pha huy ting O;).

Nhiét do nuéc lanh vao FCU 1a 7°C (entering water
temperature) . Hi€u nhiét d¢ nudc ra vao 5°C.

Tinh toan ning sudt lanh ¢ ddy dung theo phuong phéap
CARRIER

Qi=Q=Qr Q. (3-1)
3.2. TINH NHIET HIEN:
Qn = Qur + Qun (3-2)

3.2.1. Tinh Qs (nhiét hién cia phong)
Qne= Q1 + Q2 + Q3+ Qs Qs+ Qs +Qus (3-3)
3.2.2. Tinh Qux(nhiét hién do khong Kkhi tir ngoai dwa vao)
Qv = Quvi + Q2 (3-4)
3.2.3. Bing tong két nhiét hién

Qn = Qnet Qv =2992,14988 (kW)
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3.3. TINH NHIET AN:

Qa = Qurt Qan (3-5)
3.3.1. Tinh nhiét 4n tir phong téa ra:

Qar=ng.n.q, (3-6)
3.3.2. Nhiét 4n ciia khong khi:

Qux = Qant + Qanz (3-7)

3.3.3. Bang tong két nhiét an:
Q. =Qa¢ + Quv= 1395,8808 (kW)
3.4. NANG SUAT LANH CUA TOAN BQ NHA GA:

QO = Qh + Qa
=2992,14988 + 1395,8808 = 4388,030676 (kW)
— 1247.308322 (Ton)

3.5. TINH TOAN CHON MAY:
3.5.1. Tinh chon may water chiller cho hé thf'mg:

Cin ctr vao bang nang suét lanh ¢ trén
Q,=4388,030676 (kW) = 1247.308322 (Ton)

Chon 2 méy voi nang suat 1am lanh ctia mbi méay 1a 750Ton

3.5.2. Tinh chon thap lam mat nwéc (cooling tower)(theo
catalog thap giai nhiét cia Pai Loan dwgc st dung &
nwéc ta ki hiéu thap LBCS va LBC
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3.6. NANG LUQNG TIEU THU:

3.6.1. Phuong 4n 1 : thiét ké véi Delta t = 5°C

Béng 3-1. Nang luong cua hé théng HVAC véi Delta t = 5°C

Elect Cons | Water Cons |Percent of| Total
(kWh/yr) | (1000 gals) Total Building
Energy Energy
(kBtu/yr)
Cooling 2,019,757 37.7% 6,893,431
Compressor
Tower/Cond | 158,427 6,528 3.0% 540,710
Fans
Condenser | 1,881,230 35.1% 6,420,638
Pump
Pumps 1,303,887 24.3% 4,450,166
Totals 5,363,301 |6,528 100.0% 18,304,946

3.6.2. Phwong 4n 2 : thiét ké véi Delta t = 7°C

Tuong tu, voi thiét ké Delta t = 7°C, Ta cling tinh toan duoc

ning lugng ctia hé thong HVAC nhu két qua dudi day:

Bang 3-2. Ning luong cua hé théng HVAC véi Delta t = 7°C

Elect Cons | Water Cons|Percent of|Total Building
(KWh/yr) (1000 gals) |Total Energy
Energy (kBtu/yr)
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Cooling 2,085,124 60.4% 7,116,527
Compressor

Tower/Cond | 156,206 4,770 4.5% 533,131
Fans

Condenser |733,031 21.2% 2,501,835
Pump

Pumps 476,795 13.8% 1,627,300
Totals 3,451,155 (4,770 100.0% 11,778,792

3.7. KET LUAN CHUONG 3:

3.7.1. Giai phap tiét kiém niing lwong trong giai doan

thiét ké kién truac:

Phu tai nhiét cua hé thdng PHKK phu thudc vao cac yéu to

khi hau bén ngoai nha, thoi diém trong ngay, miia trong nam.

Trong diéu kién khi hau nhiét déi nong 4m cua Viét Nam
néu két cdu bao che khong hop 1y thi lwong nhiét truyén tir ngoai vao
trong nha lam ting dang ké tong luong nhiét du trong cong trinh.
Nhu véy, dé giam phu tai lanh thi van dé co ban 1a phai han ché dugc
lugng nhiét nay khi c6 bic xa mat troi. Giai phap thue nhét 1a cau tao
cac 16p vat liu thich hop c6 hé sb truyén nhiét thip hodc c6 thém
mdt 16p vat liéu cach nhiét trong ciu tao cac 16p cua két cAu bao che
va giai phap thir 2 1a han ché anh hudng cia blc xa mdt troi bang

cach lya chon 16p vat liéu phu mit ngoai két ciu bao che c6 hé sb

hr?ip thu birc xa thép, cac loai kinh c6 tinh phan xa cao,..
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3.7.2. Giai phap tiét kiém niing lwong trong viéc lua chon

giai phap thiét ké:

St dung phan mém Trace 700 cua hing Train, ta tinh dugc
ning luong sir dung ciia hai phuong an véi delta t = 5°C va 7°C nhu

bang 3-14 va 3-15. Hinh sau thé hién so sanh :
Maonthly Utility Cosis

i

2 . . . . . - .
e 1 = 3 = 3
I.' ..l T = i
LA

III
r
A

g g 3
v N -

i Pl
&

Hinh 3-1. So sanh ning lugng hai phuong 4n thiét ké.
RG rang, tir cong thuc:
Q= G.C,.Delta(t)

Ta thiy, voi Q va C, khong d6i, khi chon Delta t = 7°C (
phuong an 2) cao hon Delta t = 5°C ( Phwong 4n 1) thi luu luong
nude ra vao Chiller & phuong 4n 2 G, s€ nhd hon luu lugng nudc
phuong 4n 1 G;. Khi luu lugng nude nhé hon, thi cong suit cia Bom
nuée dan ngung va Bom nudc lanh Chiller s& nhé hon, diéu nay dem

lai viéc tiét kiém nang lugng st dung cho hé théng rat lom.
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CHUONG 4 - SUDUNG PIEU KHIEN MO PE PIEU
KHIEN CHI SO PMV

4.1. TIM HIEU CHI SO PMV:

4.1.1. Vai tro tién nghi nhiét va lich sir nghién ctru:

Cam nhan ctia con nguoi dbi véi mdi truong nhiét khong chi
phu thude vao nhiét d khong khi (air temperature) ma con phu thudc
vao nhiét d6 buc xa (radiant temperature), ap suét hoi nudc trong
khong khi va toc d6 gio. Ngoai ra con cb cac yéu to chil quan 1a nhiét
trd quan 4o (clothing insulation) va mirc nhiét sinh 1y (metabolic

rate).
4.1.2. Cac chi s6 mdi truwong:
4.1.3. Cach danh gia dua theo PMV:

Mo hinh PMV (Predicted Mean Vote- Biéu quyét trung binh
du doan ) cia P.O. Fanger t6 hop 4 bién sé vat Iy (nhiét d6 khong
khi, van toc gi6, nhiét do birc xa trung binh va d6 4m twong ddi), véi
2 bién s6 lién quan t6i ban than con ngudi (nhiét tré quin 4o va mirc
d6 hoat dong cua co thé) thanh 1 chi sb dé c6 thé dung dé du doan
cam giac nhiét trung binh ciia sé dong nguoi. M6 hinh nay di duoc
dua vao ap dung trong tiéu chuan ISO 7730 va twong duong véi 7
murc cam gidc nhi¢t cuia ASHRAE nhu sau:

Bang 4-1. Cam gidc nhi¢t dua theo PMV

Chi s6 PMV Thermal conform Cam giac nhiét

<-35 very cold Qua lanh
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3.5+-2.6 cold Rt lanh
-2.5+-1.6 cool Lanh
-1.5+-0.6 slightly cool Hoi lanh
0.5+ 0.5 neutral (comfortable) Dé chiu
0.6+ 1.5 slightly warm Hoi néng
1.6+ 2.5 warm Noéng
26+ 35 hot Rét néng
>3.6 very hot Qua néng

4.1.4. M6 hinh toan hoc:

PMV = [0.35exp(-0.042Hy/Ay) + 0.032].
[ Hw/An(1-) — 0.35{43 - 0.061Hy/Ax(1- 1) — Py}
—0.42 {Hy/Ax(1-1) — 58} — 1.4x10”Hy/An(34-T,)

—0.0017Hy/An(44-Py) —0.716F 4 {T% - T} — Faho(Te-To)]
Ta= 35.7-0.032.Hy/Ax (1-n) — 0.181xI¢[3.4x10"xF {(t,+273)*-
(4-1)

(tm+273)* }+Faho(To-T,)]

he = 2.38(T¢ — T,)™* khi V< 0.1 m/s

h,=12.1/V khi V>0.1 m/s

4.2. XAY DUNG MO HINH TOAN HQC:

4.2.1. Mo hinh toan hoc nhiét do trong phong:

a . Phuong trinh:

Nhiét d6 bén trong phong dugc didu khién boi mot sd cac

thong s6: Ludng nhiét vao phong thong qua tuong (Qe,y), Cira s6 va
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mai (Qy), thong qua ré khong khi (Qjy), thong gid (Quen), gia nhiét
bén trong (Qjn), nhiét bo sung (Qquy),
m,Cd(T, - 273)/dt = Qeon + QuF Qine T Quent + Qine £ Quux ~ (4-2)
10.dT,/dt =-110.T, + (72 + 405sinAW)(T ;p-T,) — 100 — 100AC +
15(T; +273)

1

[Ta]

!

10=+110

Transfer Fen2

4

Hinh 4-1. M6 hinh nhiét d¢ T,
4.2.2. Nhiét do moi truwong:
Tamb = 30 — 10sin(0.261t + 1.11) °C
4.2.3. P9 4m twong doi:

P: 4p suét khi quyén = 101325 Pa
Py = exp( -5800/T, + 1.3914 — 4.8610°.T, + 4.176410°.T%,
— 1.410™.T°, + 6.545910g(T,))

4.2.4. PMV: Cong thirc toan hoc:
a . Tinh todn dp sudt hoi Pw:

LogoP,, = 8.14 — 1730.63/(233.426+Ta)
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b. Tinh Tcl:
Ta=35.85—0.05x10°*[(t.+273)* - (tmt273)* ] — 0.06T,

P

ot e}
\3/‘
E

?
:

| [Tal =I@—>+
.

* EERT] !
[Tmr] O * h.os=10ng

Hinh 4-2. M6 hinh T

= [Tcl]

c. PMV:

PMV == 0.05x[ 33.4 + 0.51Pw + 4.2t, — 3.74x10*(t,+273)"
+3.74x 10 (t e H273) — 4.17t4]

L

!
L gl
+ Phy
™ :
417 ™=
.

Hinh 4-3. M6 hinh PMV
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4.3. XAY DUNG MO HINH PIEU KHIEN:

Fuzzy control system

r--—-————""~-""—""~"~"=-"~"~"~"=“"“"“" - “-"=-=-=---" - - - - - - ==~ 1
| Contral Rule l [
| Fuzzy Fuzzy — |
Fuzzification Fuzzy Defuzzification
| Interface Set |Inference | Set Interface |
[ Engine J
Tamb Action control
PMV AC,AW
Physical
Real output System Real inputs

Hinh 4-4. So d6 nguyén ly diéu khién Mo
B dicu khién mo ¢6 2 dau vao 1a Nhiét d6 moi truong Ty
va PMV, 2 diu ra: gbc mo cira s6 AW va lugng nhiét can bd sung
AC.

4.3.1. Thiét ké giao dién mo hoa:

a.PMV, Tamb:
Bang 4-2. Mo hoa cac tham s dau vao
PMV:
R4t | Lanh | Lanh nhe | Satisfactory | Néong | Nong Rét
Lanh nhe nong
Cold | Cool | Slightly | OK Warm | Slightly | Hot
cool Warm
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Tamb:
Rit |Rat |Thap |Théap|Trung |Thoai|Cao |Hoi|Cao |[Rat|Rat
Rat |Thép vira |binh |mé&i |vira |Cao Cao[Rat
Thap phai phai Cao
S Ml M2 M3 M4 M5 |M6 M7 M8 (M9 |VB
b.AC, AW:
Béng 4-3. Mo hoa cac tham s dau ra
AW AC
OFF bong OFF Pong
S Mo nho ( Small) | BOFF Dong it ( before off)
M Mo  via (| VVS R4t rat nho (Very very
Medium) small)
ON Mo VS Rét nho (very small)
S Nho (Small)
PS Nho vira (positive small)
PM Vura (positive medium)
PB Lén (positive big)
VB Rét 16n (very big)
ON Mo l6n
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4.3.2. Pong co suy dién:

Pong co suy dién max-min sit dung phép hoi md (AND)

theo lut min, suy dién (implication) mo theo ludt min, va tuyén mo (

OR ) theo luat max.

Ménh dé hop thanh:
1. Néu PMV : COLD va Ty : S
2. NéuPMV : COOL va Ty : S

HVTH: VU bUC DUY
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3. Néu PMV:SLIGHTLYCOOL va T,y: S thi AC:OFF va AW: OFF
4. Néu PMV : OK va Ty © S thi AC : OFF va AW : S

5. Néu PMV : COLD va Ty, : M1 thi AC : OFF va AW : OFF
6. Néu PMV : COOL va Ty, : M1 thi AC : OFF va AW : OFF
7. Néu PMV:SLIGHTLYCOOLVA T,,:M1 thi AC:OFF va AW:OFF
8. Néu PMV : OK va Ty : M1 thi AC : OFF va AW : OFF
9. Néu PMV : COLD va Ty : M2 thi AC : OFF va AW : OFF
10. Néu PMV : COOL va T : M2 thi AC : OFF va AW : OFF
11. Néu PMV:SLIGHTLYCOOLVAT 4yp: M2 thiAC:OFF vaAW:OFF
12. Néu PMV : OK va T, : M2 thi AC : OFF va AW : OFF
13. Néu PMV : COLD va T, : M3 thi AC : OFF va AW : OFF
14. Néu PMV : COOL va Tamb : M3 thi AC : OFF va AW : OFF
15. Néu PMV:SLIGHTLY COOL va Typmp:M3thiAC:OFFva AW:OFF
16. Néu PMV : OK va Ty, : M3 thi AC : OFF va AW : S

17. Néu PMV:SLIGHTLY WARM va T,:M3 thi AC:VS va AW: S
18. Néu PMV : COLD va T,y : M4 thi AC: OFF vA AW : S

19. Néu PMV : COOL va Ty : M4 thi AC: OFF va AW : S

20. Néu PMV:SLIGHTLY COOL va Tamb :M4thiAC:BOFFva AW:S
21. Néu PMV : OK va Ty : M4 thi ACVVS va AW : S

22. Néu PMV:SLIGHTLY WARM va T,p: M4 thi AC: VSVAAW: S
23.NéuPMV : WARM va Top: M4 thi AC: Sva AW: S
24.NéuPMV : COLD va Ty : M5 thi AC: VVSvAa AW : S
25.NéuPMV : COOL va Typ : M5 thi AC: VVS VA AW : S

26. Néu PMV:SLIGHTLYCOOL va Ty, : M5 thi AC:VVSva AW:S
27.Néu PMV : OK va Ty : M5 thi AC: VSva AW : S

28. Néu PMV : SLIGHTLY WARM va Tyu: M5 thi AC:S va AW: S

HVTH: VU bUC DUY



20

29. Néu PMV : WARM va Toy : M5 thi AC: PS VA AW : S

30. Néu PMV : COLD v Ty : M6 thi AC: VSVAAW : S
31.Néu PMV : COOL va Ty : M6 thi AC: VSVAAW : S

32. Néu PMV: SLIGHTLY COOL V& Typ:M6 thi AC:VS va AW : S
33. Néu PMV : OK va Ty M6 thi AC : PB va AW : OFF
34. Néu PMV:SLIGHTLY WARMVAT ;M6 thiAC:PB va AW:OFF
35. NéuPMV : WARM va Tom : M6 thi AC : PS va AW : OFF
36. Néu PMV:SLIGHTLYCOOL vaT,,:M7 thi AC:PB vaAW:OFF
37.Néu PMV : OK va Ty : M7 thi AC : PB va AW : OFF
38. Néu PMV:SLIGHTLY WARMYVA T,:M7 thiAC:PBva AW:OFF
39. Néu PMV : WARM va Ty : M7 thi AC : VB va AW : OFF
40. Néu PMV:SLIGHTLY COOLVA T :M8 thiAC:VBva AW:OFF
41. Néu PMV : OK va T, : M8 thi AC : VB4 va AW : OFF
42 Néu PMV:SLIGHTLY WARMVAT ,: M8thiAC:VB4vaAW:OFF
43. Néu PMV : WARM va T, : M8 thi AC : VB4 va AW : OFF
44. Néu PMV : HOT va T, : M8 thi AC : VB4 va AW : OFF
45. Néu PMV : OK va Ty : M9 thi AC : VB4 va AW : OFF
46 NéuPMV:SLIGHTLY WARMVAT,;,:M8 thiAC:VB4va AW:OFF
47. Néu PMV : WARM va Tamb : M9 thi AC : VB4 va AW : OFF
48. Néu PMV : HOT va Ty : M9 thi AC : VB5 va AW : OFF
49. Néu PMV : OK va T, : VB thi AC : VB5 va AW : OFF
50.NéuPMV:SLIGHTLY WARMVAT,p: VB thiAC:VB5va AW:OFF
51. Néu PMV: WARM va T,p: VB thi AC : VB5 va AW : OFF
52. Néu PMV: HOT va T,,: VB thi AC : VB5 va AW : OFF

4.3.3. Gidi mo:
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Phuong phap giai mo duoc lya chon la phuong phap cuc dai
( maxima — MOM). Phuong phap MOM xéc dinh cac gié tri thd nhu

1 tri trung binh cuda gié tri ma tai d6, ham thudc c6 gia tri tdi da.
4.3.4. Két qua dat dwoc:

a . Khi khéng dwoc diéu khién

Tamb
—Ta

5 10 15 20 5

Hinh 4-5. Nhiét d6 T, khi khong duoc diéu khién.

\1__/
Hinh 4-6. Chi s6 PMV khi khong duoc diéu khién

10 15 20 Bl

b . Khi duoc diéu khién: Tu dong

I
/ \ — Tarib
k] i i i f i

—Ta

Hinh 4-7. Nhiét d6 T, khi dugc diéu khién
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Hinh 4-9. Nhiét lugng can bo sung va gbc md ctra sd
c . Piéu khién bang tay:

Trong truong hop nhiét dd modi trudong la 31°C, Nhiét luong
can cung cap cho phong 1a AC = 18.5 ( Tuong dwong 1850 W ), khi
d6, nhiét do trong phong duoc duy tri & khoang 28.5°C va PMV =

0.33, dat diéu kién thoai mai.

[

Time.

Hinh 4-10. PMV tai nhiét d6 31°C
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Tuy nhién, theo thoi quen, nguoi sit dung hay cé xu hudng
diéu khién nhiét 46 phong nim trong khoang 23°C dén 24°C . Khi
d6, nhiét lugng can cung cip cho phong 1a :

AC =50 ( Qac = 5000W) : T, =23.37°C,PMV =-0.8

AC =45 ( Qac =4500W) : T, =24.07°C , PMV = -0.66

R& rang, viée didu khién bing tay theo thoi quen ngudi st
dung, thuong dem lai cam giac khong thodi mai ( PMV < - 0.5)
nhung lai tiéu tn mot lugng 16n nang lugng sir dung.

Nhan xét:

- Khi khong duoc diéu khién: Tur két qua PMV tinh toan
dugc, ta thay khi nhiét d6 moi truong dudi 220C thi chi s6 PMV < -
0.5, va khi nhiét 46 méi truong Tamb > 330C thi chi s6 PMV > 0.5

- Khi dugc diéu khién: khi nhiét d6 méi truong nam trong
khoang tir [23:40]°C, thi nhiét do trong phong Ta dugc diéu khién
nam trong khoang [25:30]°C, dong thoi, chi s6 PMV nim trong
khoang [-0.5 : +0.5] dap ung yéu cau diéu khién.

- Ta thiy, khi nhiét d6 méi truong Tom, > 30°C, dé chi s6
PMV < +0.5 thi ta chi can cung cip nhiét lugng bd sung AC sao cho
nhiét d6 trong phong T, dugc duy tri & khoang tir 27°C dén 30°C 1a
dat yéu cau. Viéc duy tri nhiét do trong phong & khoang tir 27°C dén
30°C c6 thé dem lai sy tién nghi v& nhiét do cho co thé dam bao cho
viéc tiét kiém ning luong cua hé thdng Diéu hoa khong khi. Vi théng
thuong, thoi quen ctia nguoi st dung luon mudn duy tri mét nhiét do
thap trong phong ( thong thuong 1a T, = 23°C dén 24°C cho vao thoi
gian mua he (31°C dén 40°C), diéu nay 1am tiéu t6n ning luong cung

cap dé duy tri nhiét do thap & trén.

HVTH: VU bUC DUY
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KET LUAN VA KIEN NGHI

1. KET QUA NGHIEN CU'U CUA DE TAI:

Pé tai da chi ra duoc viéc lwya chon giai phap thiét ké, lua
chon thiét bi, dd anh hudng 16n dén nang lugng st dung cia hé théng
diéu hoa khong khi.

Dé tai da thuc hién viéc lwa chon mé hinh toan hoc cua céac
chi s6 PMV, nhiét do trong phong T,. Thyc hién thanh cong viéc
diéu khién chi sb tién nghi vé nhiét 6 PMV nam trong khoang cho
phép dé dem lai cam gic nhiét thoai mai cho ngudi sir dung va tiét
kiém duoc ning lugng sur dung cho hé thdng diéu hoa khong khi
Water Chiller.

2. HUONG PHAT TRIEN CUA PE TAI:

Dé tai da giai quyét duoc van dé diéu khién chi s6 PMV dé
dem lai cam giac nhiét thodi mai cho ngudi st dung. Tuy nhién, do
thoi gian han ché, M6 hinh diéu khién dugc xiy dung trong dé tai chi
1a trong pham vi 1 cin phong nhoé van chua ap dung duoc viéc phdi
hop diéu khién toan bo hé théng HVAC Water Chiller. Can phai
nhan rong ra 1 pham vi 16n 1a ca 1 toa nha dé diéu khién tong thé ca
hé théng diéu hoa khong khi Water Chiller.
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