CHUONG V : THANH LAP VA TINH TOAN
CAC SO PO PIEU HOA KHONG KHI

5.1 CAC CO SO THANH LAP SO PO PIEU HOA
KHONG KHI

e Muc dich thanh lgp so do diéu hoa khong khi
Thanh lap so d6 diéu hoa khong khi 1a xac dinh cic qua trinh thay doi trang thai ciia
khong khi trén d6 thi I-d nham muc dich xac dinh cac khiu can xir 1y va ning suit ctia n6 dé
dat dugc trang thai khong khi can thiét trude khi cho thdi vao phong.
o Cic co s¢ dé thanh lgp so do diéu hoa khong khi
Céc so dd diéu hoa khong khi dugc thanh 1ap trén cc co so sau day:
a) Diéu kién khi hau dia phuong noi lap dat cong trinh, @& chon thong sb tinh toan ngoai
troi: ty va on.
b) Yéu ciu vé tién nghi hodc cong nghé san xuit, dé chon thong s tinh toan bén trong
cong trinh: tr va or.
¢) Két qua tinh can bang nhiét, can bang 4m va chat doc hai ctia cong trinh, tirc phai biét
trudc Qr, Wt va Gr cho moi khu vyc thudc cong trinh, diéu do dong nghia voi vi¢e da xac
dinh duoc trudc hé sb tia cua qua trinh thay d6i trang thai cua khong khi sau khi thoi vao
Q.
W,
d) Piéu kién vé vé sinh va an toan cho strc khoé ctia con nguoi:
1. Diéu kién vé nhiét dj khong khi théi vao phong
Nhiét d6 khong khi truée khi thoi vao phong khong dugce qua thip so voi nhiét do trong
phong nham tranh gy cam lanh cho ngudi st dung, cu thé nhu sau:
ty>tr-a (5-1)
- Péi v6i hé thong diéu hoa khong khi thoi tir dudi 1én (miéng thdi dat trong ving lam
viéc) thi: a=7°C
- Pbi v6i hé thong diéu hoa khong khi thdi tir trén xudng, tirc 1a khong khi ra khoi miéng
thdi phai di qua khong gian dém trudc khi di vao ving lam viée: a = 10°C
Néu diéu kién vé sinh khong thoa man thi phai tién hanh siy nong khong khi dén nhiét do
ty = tr - a thoa man diéu kién vé sinh rdi cho thdi vao phong.
2. Piéu kién vé cung cdp gié twoi
Luong khi tuoi cung cap phai day dii cho ngudi trong phong :
Gn = n.mg = n.pg. Vi, kg/s (5-2)

phong € =

trong do:

n-S6 nguoi trong phong, nguoi;

my- Khéi lugng gid tuoi can thiét cung cap cho 01 ngudi trong mot don vi thoi gian,
kg/s.ngudi,

Vi - Luong khong khi tuoi can cung cap cho mot nguoi trong mot don vi thoi gian,
tra theo bang 2-8, m*/s.ngudi ;

p - Khéi luong riéng cua khong khi, p = 1,2 kg/m’.

Tuy nhién luu luong gié bd sung khong duoc nho hon 10% téng lugng gié cung cap cho

phong G (kg/s).
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5.2 TINH TOAN CAC SO PO PIEU HOA KHONG KHi
THEO PO THI I-d

5.2.1 Phwong trinh tinh niing suit gi6
Twr cac phuong trinh can b?mg nhiét, 4&m va chat doc hai ta xac dinh duoc phuong trinh
xac dinh nang suat gio.
- Nang suat gi6 de thai nhiét:

Q
G, = . TI , kg/s (5-3)
T v
- Nang suét gi6 dé thai am:
G, =—V1 s (5-4)
r 2 r T _dv
- Nang suat gio dé thai chat doc hai:
M M
G, = d_~—% kg/s (5-5)

Zr—Zy Zp
Trong cac cong thuce trén T 1a trang thai khong khi trong phong, V 1a trang thai khong
khi trude khi thoi vao phong.

Khi thiét ké hé thdng diéu hoa thuong phai dam bao 2 thong sé nhiét va am khong ddi theo
yéu cau, ttc 13 phai thoa man dong thoi 2 phuong trinh cin bang nhiét va am. Hay noi cach
khéc ta co:

GQ = GW

QT WT (5-6)
Suy ra:

Q. I.-1 Al
= = = SVT
W, d,-d, Ad
Dai luong er goi 1 hé sb goc tia cua qua trinh tu thay dbi trang thai ctia khong khi trong
phong VT khivnhén nhiét thira Qr va am thtra Wr. 7 7
Nhu vay dé trang thai cua khong khi trong phong khong d6i thi trang thai khong khi thoi

=&r (5-7)

vao phong V(ty, @v) phai luén luén nam trén dudng &, = % di qua diém T(tr, @r).
T

5.2.2 Cac so d0 diéu hoa khong khi mua He
5.2.2.1. So’ d6 thang

1. So' d6 nguyén Iy va nguyén tic hoat dong
So db thang 1a so d6 khong c6 tai tuan hoan khong khi tir gian diéu hoa vé thiét bi xur 1y
khong khi. Trong so d6 nay toan bo khong khi dua vao thiét bi xtr Iy khong khi 1a khong khi
bén ngoai trdi tirc 1a khi twoi. Trén hinh 5.1 13 so d6 nguyén 1y va qua trinh xir Iy nhiét am
khong khi ctia so d6 nay trén d6 thi I-d.

Khong khi bén ngoai trdi c¢6 trang thai N(ty,¢n) qua ctra 1y gio ¢6 van didu chinh 1
dugc dwa vao budng xir 1y nhiét am 2, tai day khong khi dugc xir Iy theo chuong trinh dinh
sin dén mot trang thai O nhat dinh nao d6 va dugc quat 3 van chuyén theo duong 6ng gio 4
vao phong 6 qua cac miéng thoi 5. Khong khi tai miéng thoi 5 c6 trang thai V sau khi vao
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phong nhan nhiét thira Qr va am thira Wy va ty thay doi dén trang thai T(tr, @r) theo tia qua
trinh e = Q1/Wr. Sau d6 khong khi dugc thai ra bén ngoai qua céc ctra thai 7.

11

2 3 ° 6 f‘ﬁ/—?
N o N 4 Vv T 7
—/@/——l —
1 G Q Wy

Hinh 5.1. So' d6 nguyén ly va biéu dién sw thay déi trang thdi khéng khi trén do thi
I-d

So d thang dugc st dung trong cac trudng hop sau:

- Khi kénh gi6 hdi qua 16n viéc thuc hién hdi gid qua tén kém hodc khéng thyuc hién duoc
do khong gian khong cho phép.
- Khi trong phong phat sinh ra nhiéu chat doc hai, viéc hoi gid khong c6 loi.

2. Xac dinh cac diém nit trén dd thi I-d

Céc diém nut 1a cac diém ddc biét sau mdi qua trinh xtr 1y, bao gém trang thai khong
khi tinh toan bén ngoai trdi N, trang théi tinh toan bén trong phong, trang thai hoa tron C (néu
c6) trang thai sau xir Iy nhiét 4m O, trang thai trude khi thoi vao phong V.

Mua hé nugce ta nhiét d6 va do am bén ngoai phong thuong cao hon nhiét d6 va do am
trong phong, vi thé diém N thuong nam bén trén phai cua diém T.

Pé c6 thé xac dinh cac diém nht ta hdy tién hanh phan tich dic diém cua cac quéa
trinh.

- Qua trinh NO 1a qua trinh xr Iy khong khi dién ra & thiét bi xir Iy khong khi. Trang thai O
cudi qua trinh xtr Iy khong khi c6 d6 am ¢, =90+95%.

- Qua trinh OV 14 qua trinh khong khi nhan nhiét khi din qua hé théng duong ong. Vi
duong dng dan gio6 rat kin nén khong c6 trao d6i am voi mdi truong, ma chi cé nhan nhiét, d6
1a qué trinh gia nhiét dang dung am. Vi tit ca cac duong éng dan khong khi lanh déu boc cach
nhiét nén ton that nay khong dang ké, thuc té c6 thé coi V=0.

- Qua trinh VT 13 qua trinh khong khi ty thay doi trang thai khi nhan nhiét thira va am
thira nén co6 hé s$b goc tia eyt = &1 = Qr/Wr

Ttr phan tich trén ta c6 thé xac dinh cac diém nut nhu sau:

- X4c dinh cac diém N(ty, @), T(tr, ¢1) theo cac théng sb tinh toan ban dau.

- Qua diém T ké duong € = &1 = Q/Wr cat duong @, = 0,95 tai O=V

- Néi NO ta c6 qua trinh xtr Iy khong khi

Can luu ¥ trang thai thoi vao V=0 phai dam bao diéu kién vé sinh 13 nhiét do khong duoc
qua thip so voi nhiét d6 trong phong dé tranh gy cam lanh cho ngudi sir dung, tirc:
tv > tr-a
Néu khong thoa man diéu kién vé sinh, thi phai tién hanh gia nhiét khong khi tir trang thai
O 1én trang thai V nho bd sdy khong khi cap II cho téi khi thoa man diéu kién vé sinh, roi
méi thoi vao phong, tirc 14 ty = tr - a (hinh 5.2).

Trong truong hop nay cac diém O va V xac dinh lai nhu sau:

- DPiém V 1a giao ciia duong &= er = QT/WT di qua diém T va du’ong t=tr-a.

- Piém O la giao cta duong thang ding (dang dung am) qua diém V va duong @, =
0,95.
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Hinh 5.2. So dé thing khi nhiét dé t, thip

3. Cic thiét bi chinh cén c6 ciia so' dd thiang
pé thuc hién duoc so dd théng mua hé hé théng can ¢6 cac thiét bi chinh sau: Thiét bi xur
Iy khong khi, quat cap gid, bd say cap II, h¢ thong kénh cap gio, miéng cap gio.

4. Xac dinh ning suit cac thiét bi
- Ning suat gi6 thoi vao phong:
G= QW , kg/s (5-8)
I,-1, d;-d,
- Ning suat lanh cta thiét bi xu 1y:

I, -1
Q,=G.(I,-1,)=Q,.XY—2 kW (5-9)
IT _Iv
- Nang suat 1am kho cua thiét bi xu 1y:
dN _do
W, =G.(dy —d,) = W,. . , kg/s (5-10)
T Yv

- Cong suat nhiét cua thiét bi sdy cap II (néu C('))'

Qy =G.(I, -1,) = QT L=lo , kKW (5-11)
IT - Iv

5. Uu nhuge diém ciia so d6 thang

- So dd thang c6 wu diém 1a don gian, gon nhe dé lap dit; L

- Khong tan dung lanh (hay nhi€t) ciia khong khi thai nén hiéu qua kinh té thap;

- So 46 thuong duoc sir dung trong cac h¢ thong noi c6 phat sinh cac chét doc viec
tuan hoan gié khong c6 loi hodc dudng dng qua xa, cong kénh khong kinh té hodc khong thé
thuc hién duoc.

5.2.2.2. So d0 tudn hoan khong khi mot cip

Dé tan dung nhiét cua khong khi thai nguoi ta sir dung so d tuan hoanl cap. D6 1a so
dd co6 tuan hoan gio tir gian may di€u hoa trd lai thiét bi xr Iy nhi¢t am. Trén hinh 5.3 1a so do
nguyén 1y hé thong diéu hoa khong khi c¢6 tuan hoan gi6 1 cap.

1. So' @6 nguyén Iy va nguyén tac lam viéc
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Trén hinh 5.3 trinh bay so d6 nguyén ly cua hé thong diéu hoa khong khi tudn hoan gio 1
cap. Nguyén 1y 1am viéc cua hé thong nhu sau: Khong khi bén ngoai troi co trang thai
N(tN,(pN) voi luu lugng Gy qua ctra 1dy gi6 c6 van diéu chinh 1, dwoc dua vao budng hoa tron
3 dé hoa tron v6i khong khi hoi cé trang thai T(tr,¢r) v6i luu lugng Gr tir miéng hoi gio6 2.
Hoén hop hoa tron c6 trang thai C s€ dugc dua dén thiét bi xtr 1y nhiét am 4, tai day né dugc
xtr Iy theo mot chuong trinh dinh san dén trang thai O va dugc quat 5 van chuyen theo kénh
gi6 6 vao phong 8. Khong khi sau khi ra khoi miéng thoi 7 co trang thai V vao phong nhan
nhiét thira Qr va 4m thira Wt va tu thay dbi trang thai tor V dén T(tr, or). Sau d6 mdt phén
khong khi dugc thai ra ngoai qua cuqra thai gi6 12 va mét phan 16n dugc quat hoi gié 11 hat
vé qua cac miéng hut 9 theo kénh hdi gié 10.

G 3 4
N ) 7 8 f
1 5 v 12
o G 6 T
¢ . W
| QT T 9
|2 G tGy I
11
Gy ~ 10
N

Hinh 5.3. So' d6 tudn hodn 1 cip

2. Xac dinh cac diém nat trén I-d
Tuong ty so do thiang ta co thé nhan thiy dic diém cua cac diém nat va cac qua trinh
nhu sau:
- Trang thai C la trang thai hoa trdn cua dong khong khi tuoi c6 luu lugng Gy va trang
thai N(tx, ox) voi dong khong khi tai tuan hoan véi luu luong Gr va trang thai T(tr, r)
- Qua trinh VT 13 qué trinh khong khi tu thay di trang thai khi nhan nhiét thira va 4m
thtra nén co hé sb goc tiae=¢er=Qp/Wr, Piém 0=V ¢6 0o =~ 0,95.
Tir phan tich trén, c6 thé xéac dinh cac diém nit cta so d6 tudn hoan 1 cap nhu sau:
- Xac dinh cac diém N(tn, ©n), T(tt, @1) theo cac thong sb tinh toan ban dau.
- Piém C nam trén doan NT va vi tri duoc xéac dinh theo ti 18 hoa tron, cu thé:
TC=GN= Gy (5-12)
CN G, G-Gy

trong do:
Gn - Luu lugng gi6 tuoi can cung cap duoc xac dinh theo diéu kién vé sinh, kg/s.;
G - Luu luong gi6 tong tuan hoan qua thiét bi xir Iy khong khi dugc xac dinh theo
cong thirc (5-13), kg/s.
- Piém V= O 1a giao nhau ciia dudong & = er = Q/Wr di qua diém T véi duong ¢, =
0,95. Ndi CO ta c6 qua trinh xir 1y khong khi.
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Hinh 5.4. Biéu dién so dé tuan hoan 1 cdp trén do thi I-d

Néu nhiét do diém O khong phu hop diéu kién vé sinh thi phai tién hanh siy khong
khi dén diém V thoa mén diéu kién vé sinh tirc 14 ty = tr - a (xem hinh 5.5). Khi d6 cac diém
V va O x4c dinh nhu sau:

-Tir T ké dudng € = 7= Qr/Wr citt=tr - a tai V;

- T V ké duong thang ding d=const cét ¢, = 0,95 tai O;

- Cac diém con lai van giir nguyén vi tri.

3. Cic thiét bj chinh

Pé thuc hién so dd diéu hoa khong khi mot cép hé théng can trang bi cac thiét bi: Quat

cap gio, quat hoi gio, thiét bi xur Iy khong khi, thiét bi siy cap II, hé théng kénh céap gio, kénh
hoi gio, miéng thoi va miéng hut.

A

Hinh 5.5. So do tudn hoan 1 cdp khi nhiét dp ty thip

4. Xac dinh nang sudt cac thiét bi
- Ning suat gi6 cap vao phong:

G= QW , kg/s (5-13)

IT o Iv dT o dv
_ - Luong khong khi b6 sung Gy dugc xac dinh cin cir vao sd lugng ngudi va lugng gi6 tuoi
can cung cap cho mot ngudi trong mot don vi thoi gian:
Gy = n.px. Vi, kg/s (5-14)

trong do
n - Toéng sd ngudi trong phong, ngudi;
Vi - Lugng khong khi twoi can cung cap cho mot ngudi trong mot don
vi thoi gian, tra theo bang 2.8. Tuy nhién luu lugng gié bd sung khong duoc nho hon 10%.G.
Vi thé khi Gy tinh theo cac cong thic trén ma nho hon 10% thi lay Gy = 0,1.G.
- Luu luong gi6 hoi:
Gr=G -Gy, kg/s (5-15)
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- Cong suat lanh ctia thiét bi xtr Iy khong khi:
I. -1

Q, =G.(Ic -I5) =Q; . ~—*.k (5-16)
IT _Iv
- Ning suat 1am kho cta thiét bi xu 1y:
d.-d
W, =G.(d. —-d,) =W, .——2,Kg/s (5-17)
dT _dv
- Cong suat nhiét cua thiét bi siy cép II (néu co)
Qu =G.(Iy - Iy) = QT O , kW (5-18)

I—I

5. Uu nhuoc, diém ciia so do

So d6 tuan hoan 1 cap c6 cac uu va nhugc di€ém nhu sau:
- Do c6 tan dung nhiét cua khong khi tai tuan hoan nén nang suat lanh va nang suat
lam khé giam so véi so do théng, cu the:

AQ, =Q;,. Iyl (kW) va AW, =W,_. dy C(kg/s)

I.-1, d.—d,
- S0 d6 c6 hé thong tai tudn hoan khong khi nén chi phi du tu ting, bao gdm quat
tuan hoan gio, kénh hoi gi6 va cic miéng hit;
- Hé thdng van can phai trang bi thiét bj sdy cp II dé siy nong khong khi khi trang
thai khong khi thoi vao phong khong théa man diéu kién vé sinh.

5.2.2.3. So' d6 tuin hoan khéong khi hai cap

Pé khic phuc nhugc diém cia so d6 tuan hoan 1 cdp do phai c6 thiét bi sy cap II dé dé
phong khi trang thai V khong théa mén diéu kién vé sinh can sy nong khong khi, ngudi ta
str dung so dd 2 cip co thé diéu chinh nhiét 46 khong khi thdi vao phong ma khong can c6
thiét bi sdy cap II.

So d6 tuan hoan 2 cip c6 2 dang: So dd c¢6 diéu chinh nhiét d6 thoi vao va so do diéu
chinh do 4m.

a. So'dd diéu chinh nhiét dj thoi vao
1. So dé nguyén 1y va nguyén tdc hoat déng
Trén hinh 5.6 14 so do nguyén 1y h¢ thong diéu hoa khong khi 2 cap c¢6 diéu chinh nhiét do
thoi vao. Trong so d6 nay dé nang nhiét d6 ty nguoi ta tién hanh hoa tron khong khi sau bo xtr
Iy v6i khong khi tai tuan hoan.

N Gy & 4 6 9 HJ—T
1 G L 8 ’3 10 14
Cl1 C2 O T
2 11
G I Gyt G S Qr W !
G, |
#
13
G, A~ 12
N

Hinh 5.6. So' 6 tudn hoan 2 cdp cé diéu chinh nhiét dé

Khong khi bén ngoai troi voi luu lugng Gy va trang thai N(ty,en) dugce liy qua cira lay gi6
¢6 van diéu chinh 1 vao budng hoa tron 3 hoa tron véi khong khi hdi c6 luu lwong G, va

trang thai T(tr,¢r) dé dat mot trang thai C; ndo d6. Hon hop hoa tron C; s& duoc dua dén thiét
bi xir 1y nhiét 4m 4 va duge xir Iy dén trang thai O. Sau d6 dén budng hoa tron 6 dé hoa tron

80



v6i khong khi hdi ¢6 luu luong Gr, va trang thai T(tr,@T) dé dat trang thai C, va dugc quat 7
van chuyén theo dudng 6ng gid 8 vao phong 10. Khong khi sau khi ra khoi miéng thoi 9 co
trang thai C, vao ph(‘)ng nhan nhiét thira Qr va 4m thira Wy va tu thay doi trang thai dén T(tr,
P1). Cu01 cung mot phan khéng khi dugc thai ra ngoai qua cura thai 14, phan 16n con lai dugc
hdi vé thiét bi xir Iy khong khi dé tiép tuc xtr 1y.

2. Xac dinh cac diém nut trén dé thi I-d

- Cac diém N(tn, @n), T(tr, o) duoc xac theo cac thong sb tinh toan ban dau;

- Piém hoa tron C,: Muc dich cta viéc hoa tron 1a nham dam bao nhiét do khong khi
khi thdi vao phong thoa man yéu cu vé sinh. Hay tco = tr - a. Nhu vy diém C; 13 giao diém
cua duong er=Qr/Wr diqua T voiteo =tr- a;

- Piém O nam trén dudng @, = 0,95 va dudng kéo dai TCy;
- Piém C; dugc xac dinh theo ti sb hoa tron: Gn/Gri = TC,/C;N.

3. Cac thiét bi chinh cuia hé théng
Pé thyc hién S0 d6 diéu hoa khong khi tuan hoan hai cip hé thong phai c6 cac thlét bi
chinh sau day Quat cap gid, quat hoi gio, thiét bi xtr Iy khong khi, hé théng kénh cap gid,
kénh hoi gié va cac miéng thoi, miéng hit.

A1

Hinh 5.7. Biéu dién so d6 tuan hoan 2 cép cé diéu chinh nhigt ¢ trén I-d

4. Xac dinh ndng sudt cac thiét bi
- Luu lugng gi6 tong cap vao phong:
G= QW , kg/s (5-19)
IT o Iv dT o dv
_ - Luong khong khi bd sung Gy duoc xéac dinh cin cir vao sb luong ngudi va lugng gid tuoi
can cung cap cho mot ngudi trong mot don vi thoi gian:
Gn = n.p. Vi, kg/s (5-20) )
- Luu lugng gi6 G, x4c dinh theo phuong phép hinh hoc dya vao qua trinh hoa tron ¢ thiét
bi hoa tron 6:

Gy +Gp, :G—GT2 :TC2 (5-21)
GT2 GTZ C2O
Céc diém T, C,, O d3 duoc x4c dinh va G d3 xéc dinh theo cong thue (5-19) nén cé thé tinh
duoc G

C,0
G, =G.—= (5-22)
- Luu luong gi6 Gy
) GT] =G - GN - GT2, kg/S (5-23)
- Nang suat lanh cua thiét bi xu ly:
Qo = (G-Gr2).(Ici - Io), kW (5-24)
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- Nang suat lam kho cua thiét bi xtr 1y:
W= (G-GTz).(dCl - do), kg/S (5-25)

5. Uu nhuoc diém cua so db

So db tuan hoan 2 cip c6 diéu chinh nhiét d6 thoi vao c6 wu diém:

- Nhiét do thdi vao phong c6 thé dé dang diéu chinh dugc nhd diéu chinh lugng gid
trich Gr nham nang nhiét do th01 vao phong thoa man diéu kién vé sinh. Do d6 so dd 2 cap
c6 diéu chinh nhiét do khong can trang bi thiét bi say cap IIL;

- Ning suit lanh va ning sut lam kho yéu cdu cua thiét bj xtr 1y giam:

e (Cong suét lanh giam AQo= Gr2.(I¢c; - Io), kW;
e Luuluong gio gidam AWo = Gry.(dc; - do), kg/s;
Nhu vy ta khong can phai dau tu hé théng xtr Iy khong khi qua 16n, cong kénh.

- Phai c6 thém budng hoa tron thir 2 va hé thdng trich gié dén budng hoa tron nay nén
chi phi dau tu va van hanh ting.

>
A

b. S0 @6 tuin hoan 2 cip diéu chinh d§ 4m

1. So dbé nguyén ly va nguyén tdc hoat déng
Trén hinh 5.8 1a so d6 nguyén 1y hé thong diéu hoa tudn hoan 2 cap di€u chinh d6 am.

Gp,
/’.,/
Gy 4 = }A
N—/—>|1 5 7 9 10 {4
G ~ 8 \Y%
2 |G+ G Qrwr

3 6
13

G, ~ 12
N

Hinh 5.8. So' d6 tuan hoan 2 cdp diéu chinh dé dm

Khong khi bén ngoai trdi ¢6 Iuu lugng Gy va trang thai N(ty,on) duoc ldy qua cira liy
gid ¢o van diéu chinh 1, vao budng 3 hoa tron voi khong khi hoi ¢6 luu luong Gr va trang
thai T(tr,or) dé dat mot trang thai C; nao do. Hoén hop hoa tron C; dugc chia lam 2 dong, mdt
dong c6 luu lwong (G + Gry) duoc dua dén thiét bi xir Iy khong khi 4 va duoc xir Iy dén mot
trang thai O sau d6 dua dén budng 6 dé hoa tron véi dong thir 2 ¢6 luu luong G, trang thai
C; va dat dugc trang thai C,. Khong khi c6 trang thai C; tiép tuc duoc quat 7 thoi theo kénh
cap gio 8 vao phong 10 qua cac miéng th01 9. Mot phan gi6 dugc thai ra bén ngoai qua cira
thai gi6 14, phan con lai tiép tuc duoc hdi vé va lap lai chu trinh méi.

2. Xac dinh cac diém nit trén dé thi I-d
- Céc diém nut N(ty, ox), T(tr, or) duogc xac theo céc thong s tinh toan.
- Piém C; dugc xac dinh theo ti s6 hoa tron: Gn/Gr = TC1/C1N
- Piém hoa tron Cy: Muc dich cta viéc hoa tron 12 nham nang nhi¢t do khong khi thdi
vao phong dat yéu cdu vé sinh, hay tc; = tr - a. Nhu vay diém C, 1a giao diém cua dudng
song song voi er = Qp/Wr diqua T véite, =tr - a.
- Piém O 1a giao cia C,C, voi duong ¢, = 0,95.
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Hinh 5.9. So d6 tudn hoan 2 cip cé diéu chinh dp am trén I-d

3. Xac dinh ning sudt cac thiét bi
- Néng suét glOG = GT + GN = GT1 + GTz + GN
G= QW , kg/s (5-26)
IT - Icz dT - dcz
- Luong khong khi b sung Gy dugc xéac dinh can ctr vao s lugng ngudi va luu luong gié
tuoi can thiét cung cip cho mot ngudi trong mot don vi thoi gian:
GN = n.pk.Vk (5—27)
trong d6 n - Tong sb nguoi trong phong, ngudi;
Vi - Luong khong khi tuoi can cung cip cho mét ngudi trong mot don
vi thoi gian, tra theo bang 2.8.
- Xac dinh luu lugng Gt va G can ctr vao h¢ phuong trinh sau:
e Theo qua trinh hoa tron & budng hoa tron 3:

TC, Gy
CN G,

e Theo qué trinh hoa tron & budng hoa tron 6:
oCc, G
C,C, G-G,

G, = G.%, G; zGN.(;l—é\II va G =G; -G, :GN'?CI\II -G. 2%
- Ning suat lanh cta thiét bi xu 1y:
Qo = (G-Gr2).(Ic1 - Io), kW (5-28)

- Nang suat lam kho cua thiét bi xir 1y:
W= (G-GTz).(dCl - do), kg/S (5-29)

4. Uu nhuoc diém ciua so dé

So dd tuan hoan 2 cip c6 diéu chinh do am co dic diém nhu sau:

- Nhiét d6 va d6 4m khong khi thdi vao phong c6 thé diéu chinh dé thoa man
diéu kién vé sinh hodc thoa man vé d6 4m do d6 khong can thiét bi say cap II va thiét bi phun
am bo sung;

- Nang sut lanh va niang suit 1am kho yéu cau cua thiét bi xu Iy giam so véi so do 1
cép tuong tu.
e (Cong suat lanh giam AQo= Gr2.(I¢1 - lo). kW ;
e Luuluong gié giam AWo = Grp.(d¢; - do), kg/s;
- Hé théng bit budc phai co thém budng hoa tron thir 2 va hé thdng trich gid dén
budng hoa tron nay nén chi phi dau tu va van hanh ting.
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5.2.2.4 So' 6 ¢6 phun Am bo sung

So dd nay dugc st dung nhém tiét kiém ning luong trong trudng hop can ting d6 4m
ctia khong khi trong phong nhung van tiét kiém ning lugng.
Viéc phun am bd sung c6 thé thuc hién cho so d6 thiang, so d6 tuan hoa 1 cép hoic 2

A

cap.
11
5%
d
Hinh 5-10. So sdanh chu trinh cé va khong cé phun dm bo sung
pé khong khi trong phong dat dugc trang théai T(tr,pr) ta cé thé thuc hién béng 2
cach:

Cach I: Xtr Iy khong khi dén trang thai O nhat dinh nao d6 va théi vao phong dé nhan
nhiét thira Qr va am thira Wy cho ty thay ddi trang thai dén T(tr,¢r) theo qua trinh OT (g1 =
Qr/Wr)

Theo céach nay ta co:

- Niang suét gi6 cung cap cho phong:

G,= Q , kg/s (5-30)
I, -1,
- Ning suat lanh yéu cau cua thiét bi xir 1y khéng khi:
Qo =G,.(Ic ~ 1) = QT kW (5-31)
IT - Io

- Nang suét 1am kho yéu cau cua thiét bj xu 1y khong khi:

d.—d
W,, =G,.(d. —d,) =W,.—~——2 kg/s (5-32)
dT - do
Cdch 2: Xir ly khong khi dén trang thai O' v6i to < to. Sau d6 thoi khong khi vao phong
cho khong khi tu thay doi trang thai theo qua trinh er dén T', sau d6 phun 4m bd sung dé
khong khi thay d01 trang thai den T.

- Nang suét gi6 cung cap cho phong:

Q&
I.-I, I,-1,
- Ning suét lanh yéu cau cia thiét bi XI"J: 1}'/ khéng khi'

S
Qp =G,.(Ic -1y) = QTI —I QTI 1,

- Nang suét 1am kho yéu cau cua thiét bj xu 1y khong khi:

G,=

=G,, kg/s (5-33)

=Q, kW (5-34)
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d.—-d, d.—-d
W, =G,.(d. —d,) =W, ——= < W, —<—2 =W, kg/s (5-35)
d. —d, d. -dg,
Can luu v rﬁng It =1,

Ket lugn
- Viéc phun am bd sung c6 thé ap dung cho bét ¢t so @ nao va dem lai hidu qua nhiét
cao hon, ning suat gié cAp vao phong yéu cau nhod, ning suit lanh va ning suit 1am kho cua
b xir Iy khong khi déu giam;
- Tuy nhién phai c6 bb tri thém thiét bi phun 4m bd sung trong phong nén phai c6 chi
phi bd sung. Thuc té n6 chi c¢6 thé ap dung cho cic phong nhé va co yéu cau dic biét vé do
am.

5.2.3 Cac so' d0 diéu hoa khong khi miia Pong

Khi n6i dén so d6 mua Pong 1a néi dén so d6 dung cho nhiing ngay ma nhiét do khong khi
ngoai troi nho hon nhiét do khong khi trong nha. Dé duy tri nhiét do trong nha ching ta phai
tién hanh cap nhiét. So d6 nay thudng chi sir dung cho céc tinh phia Bac tir Thira Thién Hué
tro ra. Céc tinh thanh tir Da Ning tré vao khong can so d6 miia Dong vi miia Pong ¢ céc tinh
phia Nam nhiét do khong thap. Vi thé chung ta khong ngac nhién khi cac hé théng diéu hoa
c6 cip nhiét mua Dong chi dugc thiét ké va lap dat ¢ cac tinh phia Bic.

Céac ngudn nhiét va thiét bi thuong dugc st dung dé suoi 4m mua Bong (xem chuong 4):

- Dién tro: Trong nhiéu truong hop nguoi ta dung dién tro dé say nong khong khi trudc khi
thdi vao phong nham duy tri nhiét do phong nam ¢ murc cho phép. Phuong phap dung dién
don gian, nhung khéng kinh té do gia dién ning twong d6i cao va khong an toan vé phong
chay.

- Hoi nuoc: Hoi tir cac 10 hoi nhd hodc trung tdm nhiét dién dugc dua dén céc bo trao ddi
nhiét kiéu bé miat dé trao d6i nhiét vdi khong khi truée khi thoi vao phong. Cac dan trao d6i
nhiét nay co thé dat doc 1ap hodc dat déng bd cung cum dan lanh may lanh mua he.

- Bom nhiét: Mot s cong trinh ¢ trang bi may lanh 2 chiéu, mua dong may hoat dong
theo ché do bom nhiét nho hé théng van dao chiéu: dan néng bén trong phong, dan lanh
ngoai phong.

5.2.3.1 So' b thing mua Pong

1. So d6 nguyén ly va nguyén tic hoat dong

Trén hinh 5-11 1a so d6 nguyén 1y hé thong xir Iy khong khi mua Pong. So d6 nay
tuong ty so d6 mua Heé. Piém khac duy nhat trong so d6 mua Pong 1a thay vi sir dung thiét b
xtr ly lanh khong khi 2 & day st dung thiét bi suoi.

Nguyén 1y 1am viéc cua h¢ théng nhu sau: khong khi bén ngoai c6 trang thai N(ty,on) dugc
ay qua cua lay gi6 c6 van diéu chinh 1 vao bd sudi nong khong khi. Bo suoi nong khong khi
c6 thé 1a bo dién tré hodc bo trao doi nhiét kiéu bé mit sir dung hoi bdo hoa, hay ga nong.
Khéng khi duoc gia nhiét ding dung 4m dén trang thai O. Sau d6 khong khi duoc quat 3 thoi
vao phong 6 theo hé théng kénh gi6 4 va miéng théi 5. O trong phong khong khi nha nhiét,
hap thy 4m thira va tu thay doi trang thai dén trang thai T(tr,@r). Cudi cting khong khi duoc
thai ra bén ngoai qua ctra thai 7.

2. Xéc dinh cac diém nit trén do thi I-d
- Cac diém N(tx,@n), T(tr,o1) duge xac dinh theo cac thong sd tinh toan;
- Piém O 1a giao cua dudong & = er = Q/Wr di qua T véi dudng dang dung am qua diém N.
Can luu ¥ rang d6i voi so d6 mua dong thi Qp < 0 va W > 0 vi vay qua trinh OT 13 qué trinh
tang 4m, giam nhiét. Hé s6 goc tia qua trinh ¢6 gia tri 4m & < 0,
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Hinh 5.11. So d6 thang mua dong

3. Cac thiét bi chinh ciia hé thong
DPéi voi hé théng hoat dong theo so dd mua Dong cé»n trang bi céac thiét bi chinh sau:
Thiét bi say cap I, quat cap gid, hé thong kénh gid, mié€ng thoi.

Lo
b o
(PO Qﬁ\gg °
T *
t
A
n/
Py
d

Hinh 5.12. Biéu dién so d6 thang mua déng trén dé thi I-d

4. Xac dinh ning suit cac thiét bi
- Nang suét gi6 ctia hé thong:

W.
G= Q| =" kg/s (5-36)
Io _IT d0 _dT
- Cong suat bg sudi:
I -1
Qg =G.(Iy — 1) =[Q | 2— , kW (5-37)

Io _IN

5. Uu nhuoc diém ciia so dd

- So db thiang tuy don gian nhung khong tan dung duoc nhiét ctia gi6 thai nén khong
kinh té.

- So @6 thang chi st dung trong truong hop viéc xay dung kénh hoi gié khong kinh té
hodc khong thé thuc hién duogc. Khi trong khong gian diéu hoa sinh nhiéu chit doc hai thi
cling nén str dung so do thang.

5.2.3.2 So' dd tudn hoan mdt cAp mua Pong

1. So d6 nguyén ly va nguyén tic hoat dong
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Hinh 5.13. So d6 tuin hoan 1 cip mia dong

Hinh 5.13 trinh bay so d6 nguyén 1y cta hé thdng tuan hoan 1 cip vé mua
dong. Nguyén 1y lam viéc cta hé thong nhu sau: Khong khi bén ngoai c6 trang thai N(tx,on)
dugc ldy qua ctra 1iy gié c6 van diéu chinh 1 va dwa vao budng hoa tron 3. O ddy nd duoc hoa
tron voi khong khi hdi ¢6 trang thai T(tr,Q1) dé duoc trang thai C. Hoén hop hoa tron dugc
dua vao bo say khong khi cip I dé sy 1én trang thai O. Sau d6 khong khi dwoc quat 5 thoi
vao phong 8 theo hé théng kénh gi6 6 va mieng th6i 7. O trong phong khong khi nha nhiét,
hap thy am thira va ty thay ddi trang thai dén trang thai T(tr,o1). Cubi cung mot phan khong
khi duoc thai ra bén ngoai qua ctra thai 12 phan 16n dugc héi tré lai trude budng hoa tron.

2. Xdc dinh cac diém nat trén d6 thi I-d
- Cac diém N(ty,on), T(tr,¢1) duoc xac dinh theo céc thong s tinh toan.
- biém C dugc x4c dinh theo ty I¢ hoa trdn nhu sau:
CT Gy Gy
CN G, G-Gy
- Piém O 1a giao cua dudng € = &7 = Q/Wr di qua T v6i dudng dang dung am qua diém C.
3. Cic thiét bi chinh ciia h¢ thong
‘ Dbi v6i hé théng l,cép,mﬁa bong ¢ trén hé thépg can trang bi cac thiét bi chinh sau:
Buodng hoa tron, Thiét bi sdy cép I, quat cap gio, hé thong kénh cap gio, kénh hoi gid, miéng
tho1 va mié€ng ht.

Hinh 5.14. Biéu dién so d6 tudn hoan 1 cdp mia dong trén do thi I-d

4. Xac dinh ning suit cac thiét bj chinh
- Ning suit gio dwa vao phong:
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|QT| WT

= = , kg/s 5-38
I-1, d,—d, ° (5-38)
- Cong suat bo say cap 1
Io _Ic
Qg =G.(I, —10) =[Q,| , kW (5-39)
Io _IT

5. Uu nhuoc diém cia so do

- So d6 tudn hoan mot cép tan dung dugc nhiét cua gid thai nén kinh té hon so dd
thang.

- Pay la so d6 thuong hay dugc sir dung trén thuc te.

5.3. TINH TOAN CAC SO PO PIEU HOA KHONG KHi
THEO PO THI d-t

Tinh toan cac so dd diéu hoa khong khi theo do thi t-d dwgc cac nude tu ban phuong
Tay ap dung rat pho bién. V& mat ban chat, viéc xac dinh cac so do theo do thi t-d cling tuong
tu nhu do thi I-d.

5.3.1 Cac so' d6 diéu hoa trén do thi d-t
5.3.1.1 So' d6 thing

Khong khi bén ngoai troi c6 trang thai N(tx,pn) di qua thiét bi xur 1y khong khi dé bién
d6i trang thai dén trang thai O, sau d6 qua quat cap gid hap thu mot phan nhiét dudi dang
nhiét hién va bién ddi dén trang thai dén Q, trén dudng ng khong khi hip thuy mot luong
nhiét tir moi trudng dudi dang nhiét hién va thay doi dén trang thai V. Sau d6 dugc théi vao
phong nhan nhiét an va nhiét hién dé thay d6i trang thai dén T(tr,or).

- Cong suat lanh thiét bi xir Iy khong khi:

Q=G.(In-1o), kW
- Nhiét do khong khi hép thu qua quat:
Qi =G.(Io-lo), kW
- Nhiét do khong khi nhén tir moi trudong qua dudng ong:
Qz = G.(Iv-IQ), kW
- Nhiét thtra do khong khi nhan trong phong Qs:
e Nhiét hién:
Q31 = G.(IL-I\/), kW
e Nhiét 4n
Q32 = G.(Ir-Ip)

- Nhiét do khéng khi twoi nha ra dé bién d6i trang thai tir N(tx,@n) dén trang thai

T(tT,([)T)Z
Q4 = G.(IN-IT)

Q=Q+Q+ Qs+ Q4
Néu bo qua ton that nhiét tir quat cp gié va dudng ng (Q;=Q,=0) thi:

Q=Q3+ Q4
Nhu vay: Phu tai lanh cua thiet bi xu Iy khong khi Q khong phai la nhiét thira Qs, ma
thuc té co gia tri lon hon.

Ta co:
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Hinh 5.15. So’ d6 thing trén do thi d-t

5.3.1.2 So’ dd tudn hoan 1 cip

Khéng khi bén ngoai troi ¢ trang thai N(ty,¢n) hoa tron voi khong khi hdi duge trang
thai hoa tron 1a C. Khong khi & trang thai C di qua thiét bi xir Iy khong khi dé bién d6i dén
trang thai O, sau d6 qua quat cdp gid va duong éng gié hap thu mot phan nhiét duéi dang
nhiét hién va bién d6i dén trang thai dén QvaV. Gio tiép tuc dugc thoi vao phong nhan hiét
an va nhiét hién dé thay d6i trang thai dén T(tr,pr).

- Cong suat lanh thiét bj xur Iy khong khi:
) Q=G.(Ic- Io)
- Nhié¢t do khong khi hap thu qua quat:
Q=G(lglo)
- Nhi¢t do khong khi nhan tir méi truong qua duong ong:
Q= G.(ly-lo)
- Nhiét thtra do khong khi nhan trong phong Qs:
e Nhiét hién:
Q31 = G.(IL-Iv)
o Nhiét an:
Q32 =G.(Ir-1Ip)
- Nhiét do khong khi twoi nha ra dé bién doi trang thai tir N(tx,n) dén trang thai
T(tr,o1)
Qs = G,.(IN-IT)
trong do G’ 1a Iuu lugng khi tuoi.
Ta co:
, o Q=Q+ Q2+ Qs+ Q4
Neéu bo qua ton that nhiét tir quat cap gié va duong ong (Q=Q,=0) thi:

Q=Q3+ Q4
& d
Q
> N
NS
C
.
T QV L
t

Hinh 5.16. So do tudn hodn 1 cép trén do thi d-t
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5.3.2. Cac dic trung ciia so' do diéu hoa
5.3.2.1. Hé s6 nhiét hi¢n SHF

Gia sir c6 mot qua trinh thay ddi trang thai khong khi tir trang thai 1 dén trang thai 2.
Hé s6 nhiét hién SHF (Sensible heat factor) la ty sb gitta téng nhiét hién trén téng nhiét hién
va nhiét an:

SHF :L:&:M (5-40)
Qh + Qw Q Iz - Il

Qs - nhiét hién, kW; Q, - nhiét an, kW

Q= Qu + Qy - nhiét toan phén;

t}, t - Nhiét d6 khong khi dau va cudi qua trinh, °C;

11, I, - Entanpi cta khong khi dau va cudi qué trinh, kl/kg.

5.3.2.2 H@é s6 nhiét hién ciia phong

Hé s6 nhiét hién ciia phong RSHF (Room sensible heat factor) duoc dinh nghia nhu
sau:

RSHF — th — th (5_41)
th +QWf Qf

trong do:

Qnf - Téng nhiét hién do buc xa, truyén nhi¢t qua két cAu bao che va nhiét do
cac ngudn nhiét bén trong phong téa ra, kW;

Quwr - Téng nhiét an toa ra tir phong, kW;

Q- Téng nhiét 4n va nhiét hién tir do buc xa, truyén nhiét qua két cau bao che
va do céac nguon nhiét toa ra tir phong, day chinh la téng nhiét thira ciia phong; kW.

Trén dd thi d-t, cac diém V va T lan luot 1a trang thai khong khi cip vao phong va
khong khi trong phong. Duong VT biéu thi qua trinh khong khi sau khi vao phong nhén nhiét
thira va am thira va tu thay doi trang thai. Puong nay duoc goi 13 dudng hé sd nhiét hién cua
phong RSHF.

Trong céc tinh toan thuong diém T da biét trudc, vi thé dudng VT c6 thé d& dang xac
dinh khi biét phuong ctia n6. Cach xéc dinh theo cac budc sau:

Quan sat d6 thi d-t ta thdy c6 diém G duoc danh diu tron tai vi tri t = 24°C va @ =
50%, diém nay goi 1a diém co s¢. Mt khac song song véi truc d ¢ dudng biéu thi cac gia tri
khac nhau cta hé sb nhiét hién RSHF. Puong VT s& song song voi dudng thang ndi diém G
v6i diém xac dinh gi4 tri RSHF trén duong biéu thi d6 (hinh 5-17).
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Hinh 5.17

5.3.2.3 Hé s6 nhiét hién tong GSHF (Grand sensible heat factor)

Gia str diém C va O lan luot 1a trang thai khong khi dau vao va dau ra thiét bi xu 1y
khong khi. Khi di qua thiét bi xir 1y, khong khi thai nhiét hién Qy va nhiét an Q,, dé bién ddi
trang thai tir C dén O.

Hé sb nhiét hién téng duoc xac dinh theo cong thirc:

GSHF = — 2 _ Q. (5-42)
Qy+Qyw Q
trong do: i ,
Qn va Qy - Nhiét hién va nhi¢t an ma khong khi thai ra & thiét bi xir Iy khong
khi.

Puong thing CO biéu thi sy thay doi trang thai cua khong khi khi qua thiét b xir 1y
khong khi goi 1a duong GSHF. Céach xac dinh phuong duong thang CO cling tuong tu nhu
cach xac dinh duong RSHF, nghia 1a song song vdi duong G-GSHF.

5.3.2.4 Hé s6 di vong BF

Khi khong khi di qua dan lanh, néu qua trinh tiép xtc tét, thoi gian tiép xtc d 1on thi
trang thai khong khi dau ra 14 trang thai bdo hoa =100%. Tuy nhién thuc té trang thai dau ra
thuong khong dat trang thai bdo hoa, ma nam trong khoang ¢ = 90 + 95%. Trang thai do
dugc coi nhu 14 hdn hop cia 2 trang thai: trang thai ban dau C va trang thai bdo hoa S. Nhu
vay lugng khong khi xtr Iy coi nhu dugc phan thanh 2 dong: mot dong di qua dan lanh va trao
doi nhiét am va dat trang thai bdo hoa, dong thir 2 di vong qua dan va khong trao d6i nhiét
am.

Hé sb di vong BF (Bypass factor) la ti s6 gilta lugng khong khi di qua dan lanh nhung
khong trao d6i nhiét 4m so voi tong lugng khong khi qua dan:

GC _ GC
G.+Gy G

BF = (5-43)

trong do: 7 i
Gc - Luu luong khong khi qua dan lanh nhung khong trao d6i nhiét am, kg/s;
Gs - L}ru luong khong khi c6 trao doi1 nhiét am, kg/s;
G - Tong luu lugng gi6 qua dan, kg/s.
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Hinh 5.18.
Néu viét phuong trinh can bang ning lugng ta co:
G.IO = GC.IC + Gs.Is
Str dung cong thurc xac dinh BF ta co:
G.I, = G.BF.I; + G.(1-BF).Is

hay: I, = BF.I; + (1-BF).Ig
Rut ra:
Io — Is
BF=—"——> (5-44)
q I. -1
Tuong tu c6 thé rat ra:
BF = do —ds (5-45)
dc - ds
\ to B ts
va BF=——> (5-46)
to —tg

Hé s6 di vong BF phu thudc vao dién tich, cAu tao va tde do khong khi qua dan.

Bang 5-1 du6i day trinh bay gia tri ctia hé sd BF trong mét sb truong hop dung dé tham

khao khi tinh phu tai lanh.
Bdng 5.1

Tri sO BF Truong hop ap dung Vidu
0,3+0,5 | Tai nhi¢t nhd hodc tai nhiét twong | Nha &
d6i 16n nhung nhiét hién nho
02+0,3 | Tai nhiét tuong d6i nhé hodc tai | Nha &, cira hang, phan xudng
nhi¢t tuong ddi 16n v6i nhiét hién | san xuét

nho
0,1+0,2 |Ung dung cho diéu hoa khong khi | Cra hang 16n, ngan hang,
binh thuong phan xuong

0,05+0,1 | Ung dung khi lugng nhiét hién 16n | Van phong lam viéc, cira
hodc can lugng khong khi twoi nhiéu | hang, nha hang, phin xudng
0+0,1 Chi st dung khong khi tuoi (khong | Bénh vién, phong thd, phan
c6 tai tudn hoan) xuong

Bang 5-2 trinh bay gié tri hé s6 di vong BF ctia mot sé dan lanh kiéu tiép xtc theo s6 hang
ong doc theo chi¢u chuyén dong ctia khong khi va mat do canh trao doi nhiét.
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Bang 5.2

S6 hang 6ng Hé s6 BF

315 canh/m 550 canh/m
2 0,42 + 0,55 0,22 + 0,38
3 0,27 = 0,40 0,10 + 0,23
4 0,12 + 0,28 0,04 + 0,14
S 0,08 = 0,22 0,02 =+ 0,09
6 0,05+ 0,15 0,01 + 0,05
8 0,02 = 0,08 0+ 0,02

Trudng hop thiét bi xtr 1y khong khi kiéu udt (budng phun) gia tri BF phu thudc vao
tdc d6 chuyén dong cua khong khi, ap suat nude tai 16 phun, kich thudc 16 phun, luu luong
nude phun, sé hang b tri 16 phun va sé 16 phun trén 01 hang. Ngoai ra chiéu chuyén dong
tuong ddi giita khong khi va nudc ciing anh hudng t6i gia tri BF.

Bang 5.3 trinh bay cac gia tri cia BF trong mot sd truong hop ding tham khéo.
Bdng 5.3

S6 hang | Hudng phun L6 phun c6 d=6mm, L6 phun c6 d=3mm,
16 phun nudc p=170 kPa, G=2 Lit/s.m”* | p=210 kPa, G= 1,7 Lit/s.m’
Toc do khong khi, m/s 1,5 3,5 1,5 3,5
1 - Song song 0,70 0,50 0,80 0,60
- Hon hop 0,75 0,65 0,82 0,70
- Song song 0,90 0,85 0,92 0,87
2 - Ngugce chiéu 0,98 0,92 0,98 0,93
- Hon hop 0,99 0,93 0,99 0,94

5.3.2.5 Hé s6 nhiét hién hiéu dung ESHF

Hé s6 nhiét hién hiéu dung ESHF (Effective sensible heat factor) 1a ty ) gitra nhiét
hién hi€u dung Qper va tong nhiét hiéu dung Q¢

ESHF — Qhef — Qhef

ch thf + chf

(5-47)

o day:
Qhet = Qur + BF.Qgp, kW - nhiét hién hiéu dung cua phong;
Quer = Qur + BF.Quy, kKW - nhiét an hiéu dung cua phong;
Quf, Qwr, KW - nhiét hién va nhiét 4n thira cta phong;
Qun, Quw, kKW - nhiét hién va nhiét an ctia khong khi tuoi can nha ra dé dat duoc trang thai
trong phong.
Trén dd thi d-t dudng biéu thi mdi quan hé giira cac hé s6 RSHF, GSHF, ESHF va
nhi¢t d§ dong suong
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Hinh 5.19

Céc trang thai lan luot 1a:

C- Trang thai khong khi da duogc hoa tron trude khi vao dan lanh;

O =V Trang thai sau dan lanh va thdi vao phong;

T - Trang thai khong khi trong phong;

N - Trang thai khong khi ngoai troi;

S - Trang théi khong khi bao hoa, phén khong khi tiép xtrc dan lanh, nhiét do diém K
la nhiét dong dong suwong t;.

Gitra hé sb nhiét hién hitu dung va va nhi¢t d¢ dong suong cua dan lanh cé mbi quan
hé nhu sau:

ESHF = ! (5-48)

1+ 2,45{‘“_%}

tT _ts

trong do:

dr, ds - Do chira hoi ciia khong khi trong khong gian diéu hoa va ¢ trang thai
dong suong cua dan lanh, g/kg;

tr, ts - Nhiét do ctia khong khi trong khong gian diéu hoa va & trang thai dong
swong cua dan lanh, °C.

Bang 5.4

tr, °C | @1, % Gi tri
50 [ESHF| 1,00 | 0,97 | 0,88 | 0,83 | 0,73 | 0,72 | 0,70 | 0,68
ts 9,3 9,0 | 80 | 7,0 | 50 | 3.0 0 -5,5
55 |ESHF| 1,00 | 0,97 | 0,92 | 0,83 | 0,78 | 0,71 | 0,67 | 0,65
ts 10,8 | 10,5 | 10,0 | 9,0 | 80 | 6,0 | 3,0 | 45
60 |[ESHF| 1,00 | 0,92 | 0,85 | 0,78 | 0,73 | 0,67 | 0,64 | 0,62 | 0,61
20 ts | 12,1 [ 11,5 11,0 100 | 90 | 7,0 | 50 | 3,0 | -3,0
65 [ESHF| 1,00 | 0,94 | 0,87 | 0,82 | 0,73 | 0,69 | 0,63 | 0,60 | 0,59
ts 13,3 | 13,0 | 12,5 | 12,0 | 11,0 | 10,0 | 8,0 | 5,0 0
70 [ESHF| 1,00 | 0,89 | 0,81 | 0,76 | 0,69 | 0,64 | 0,61 | 0,58 | 0,56
ts 14,5 | 14,0 | 13,5 | 13,0 | 12,0 | 11,0 | 10,0 | 8,0 | 2,0
50 [ESHF| 1,00 | 0,98 | 0,89 | 0,83 | 0,76 | 0,72 | 0,69 | 0,68 | 0,67
ts 10,2 1 10,0 | 90 | 80 | 6,0 | 40 | 1,0 0 -5,5
55 |ESHF| 1,00 | 0,91 | 0,87 | 0,83 | 0,77 | 0,74 | 0,69 | 0,65 | 0,64
ts 11,7 1 11,0 | 10,5 | 10,0 | 9,0 | 80 | 6,0 | 3,0 | -3,5
21 60 |ESHF| 1,00 | 0,93 | 0,86 | 0,78 | 0,72 | 0,66 | 0,63 | 0,61 | 0,60
ts 13,0 | 12,5 | 12,0 | 11,0 | 10,0 | 8,0 | 6,0 | 3,0 | -1,5
65 |ESHF| 1,00 | 0,94 | 0,86 | 0,81 | 0,73 | 0,68 | 0,62 | 0,59 | 0,57
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tg 142 | 14,0 | 13,5 | 13,0 | 12,0 | 11,0 | 90 | 7,0 | 1,5
70 |ESHF| 1,00 | 0,89 | 0,81 | 0,75 | 0,67 | 0,63 | 0,58 | 0,55 | 0,54

tg 154 | 150 | 14,5 | 14,0 | 13,0 | 12,0 | 10,0 | 7,0 | 3.5

50 |ESHF| 1,00 | 0,94 | 0,88 | 0,83 | 0,75 | 0,71 | 0,68 | 0,66 | 0,65

tg 11,1 {10,5]10,0 | 9,0 | 7.0 | 5,0 | 2,0 | -1,0 | -5,0

55 |ESHF| 1,00 | 0,93 | 0,88 | 0,83 | 0,77 | 0,70 | 0,67 | 0,64 | 0,62

tg 12,5 [ 12,0 | 11,5 11,0 | 10,0 | 8,0 | 6,0 | 3,0 | -3,5

22 | 60 |ESHF| 1,00 | 0,93 | 0,88 | 0,78 | 0,72 | 0,66 | 0,62 | 0,60 | 0,59
tg 13,8 | 13,5 13,0 | 12,0 [ 11,0 | 9,0 | 7,0 | 4,0 0

65 |ESHF| 1,00 | 0,95 | 0,87 | 0,80 | 0,72 | 0,68 | 0,61 | 0,57 | 0,56

tg 152 | 150 | 14,5 | 14,0 | 13,0 | 12,0 | 10,0 | 7,0 | 2.0

70 | ESHF| 1,00 | 0,89 | 0,81 | 0,73 | 0,66 | 0,62 | 0,56 | 0,54 | 0,53

tg 16,4 | 16,0 | 155 | 150 | 14,0 | 13,0 | 11,0 | 9,0 | 4,5

50 |ESHF| 1,00 | 0,94 | 0,88 | 0,82 | 0,74 | 0,70 | 0,66 | 0,65 | 0,64

tg 12,1 | 11,5 11,0 | 10,0 | 8,0 | 6,0 | 3,0 0 | -4,0

55 |ESHF| 1,00 | 0,94 | 0,88 | 0,83 | 0,77 | 0,70 | 0,66 | 0,62 | 0,61

tg 13,5 [ 13,0 | 12,5 12,0 [ 11,0 | 9,0 | 7.0 | 4,0 | -2,0

23 60 |ESHF| 1,00 | 0,95 | 0,87 | 0,78 | 0,72 | 0,65 | 0,62 | 0,59 | 0,58
tg 149 | 14,5 | 14,0 | 13,0 | 12,0 | 10,0 | 80 | 5,0 | 1,0

65 |ESHF| 1,00 | 0,88 | 0,80 | 0,75 | 0,71 | 0,66 | 0,60 | 0,56 | 0,55

tg 16,1 | 155 | 15,0 | 14,5 | 14,0 | 13,0 | 11,0 | 8,0 | 3.5

70 | ESHF| 1,00 | 0,91 | 0,81 | 0,74 | 0,66 | 0,61 | 0,56 | 0,53 | 0,51

tg 173 | 17,0 | 16,5 | 16,0 | 15,0 | 14,0 | 12,0 | 10,0 | 5,0

50 |ESHF| 1,00 | 0,94 | 0,89 | 0,82 | 0,74 | 0,69 | 0,65 | 0,64 | 0,63

tg 13,0 | 12,5 12,0 | 11,0 | 90 | 7,0 | 40 | 1,0 | -3,5

55 |ESHF| 1,00 | 0,93 | 0,87 | 0,82 | 0,76 | 0,69 | 0,64 | 0,61 | 0,60

tg 14,5 | 14,0 | 13,5 | 13,0 | 12,0 | 10,0 | 8,0 | 5,0 | -1,0

24 60 |ESHF| 1,00 | 0,95 | 0,87 | 0,77 | 0,71 | 0,64 | 0,60 | 0,58 | 0,57
tg 158 | 15,5 | 150 | 14,0 | 13,0 | 11,0 | 9,0 | 6,0 | 2.0

65 |ESHF| 1,00 | 0,88 | 0,81 | 0,71 | 0,65 | 0,59 | 0,56 | 0,55 | 0,54

tg 17,0 | 16,5 | 16,0 | 15,0 | 14,0 | 12,0 | 10,0 | 9,0 | 4.0

70 | ESHF| 1,00 | 0,92 | 0,82 | 0,73 | 0,65 | 0,56 | 0,52 | 0,51 | 0,50

tg 18,3 | 18,0 | 17,5 | 17,0 | 16,0 | 14,0 | 11,0 | 10,0 | 6,0

50 |ESHF| 1,00 | 0,94 | 0,89 | 0,82 | 0,73 | 0,68 | 0,64 | 0,63 | 0,62

tg 14,0 | 13,5 13,0 | 12,0 [ 10,0 | 8,0 | 50 | 3,0 | -3,0

55 |ESHF| 1,00 | 0,94 | 0,88 | 0,83 | 0,76 | 0,68 | 0,62 | 0,60 | 0,59

tg 154 | 150 | 14,5 | 14,0 | 13,0 | 11,0 | 8,0 | 5,0 0

25 | 60 |ESHF| 1,00 | 0,96 | 0,86 | 0,76 | 0,70 | 0,63 | 0,59 | 0,57 | 0,56
tg 16,7 | 16,5 | 16,0 | 15,0 | 14,0 | 12,0 | 10,0 | 8,0 | 2.5

65 |ESHF| 1,00 | 0,88 | 0,79 | 0,69 | 0,64 | 0,58 | 0,54 | 0,53 | 0,52

tg 18,0 | 17,5 | 17,0 | 16,0 | 15,0 | 13,0 | 10,0 | 8,0 | 5,0

70 |ESHF| 1,00 | 0,92 | 0,81 | 0,73 | 0,63 | 0,58 | 0,53 | 0,50 | 0,49

tg 19,2 | 19,0 | 18,5 | 18,0 | 17,0 | 16,0 | 14,0 | 11,0 | 6,0

50 |ESHF| 1,00 | 0,96 | 0,90 | 0,81 | 0,76 | 0,69 | 0,66 | 0,63 | 0,61

tg 149 | 14,5 | 14,0 | 13,0 | 12,0 | 10,0 | 8,0 | 6,0 | -2,0

55 |ESHF| 1,00 | 0,95 | 0,86 | 0,82 | 0,75 | 0,67 | 0,63 | 0,59 | 0,57

tg 16,3 | 16,0 | 155 | 150 | 14,0 | 12,0 | 10,0 | 7,0 | 2.0

26 60 |ESHF| 1,00 | 0,88 | 0,82 | 0,76 | 0,69 | 0,62 | 0,57 | 0,55 | 0,54
tg 17,6 | 17,0 | 16,5 | 16,0 | 15,0 | 13,0 | 10,0 | 8,0 | 3.0

65 |ESHF| 1,00 | 0,90 | 0,80 | 0,70 | 0,63 | 0,57 | 0,53 | 0,52 | 0,51
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ts 19,0 | 18,5 | 18,0 | 17,0 | 16,0 | 14,0 | 11,0 | 10,0 | 5,5
70 |ESHF| 1,00 | 0,83 | 0,73 | 0,64 | 0,54 | 0,50 | 0,49 | 0,48 | 0,47
ts 20,1 | 19,5 | 19,0 | 18,0 | 16,0 | 14,0 | 12,0 | 10,0 | 8,0
50 |ESHF| 1,00 | 0,97 | 0,90 | 0,82 | 0,76 | 0,69 | 0,65 | 0,61 | 0,60
ts 15,8 | 15,5 | 15,0 | 140 | 13,0 | 11,0 | 9,0 | 6,0 | -0,5
27 55 |[ESHF| 1,00 | 0,88 | 0,82 | 0,75 | 0,66 | 0,61 | 0,58 | 0,57 | 0,56
ts 17,2 | 16,5 | 16,0 | 150 | 13,0 | 11,0 | 8,0 | 6,0 | 2,0
60 |[ESHF| 1,00 | 0,90 | 0,82 | 0,77 | 0,69 | 0,64 | 0,59 | 0,55 | 0,53
ts 18,6 | 18,0 | 17,5 | 17,0 | 16,0 | 15,0 | 13,0 | 10,0 | 4,5
65 [ESHF| 1,00 | 0,90 | 0,80 | 0,75 | 0,69 | 0,58 | 0,52 | 0,50 | 0,49
ts 19,8 | 19,5 | 19,0 | 18,5 | 18,0 | 16,0 | 13,0 | 10,0 | 6,0
70 |ESHF| 1,00 | 0,84 | 0,74 | 0,68 | 0,63 | 0,57 | 0,53 | 0,49 | 0,46
ts 21,0 | 20,5 | 20,0 | 19,5 | 19,0 | 18,0 | 17,0 | 15,0 | 8,0

5.3.3 Xac dinh ning suit lanh, hru hrong khong khi ciia dan lanh

Trude hét dé xac dinh nang suét lanh, luu lugng khong khi thdi vao dan lanh va nhiét
d6 thoi vao chiing ta phai ¢ cac thong sb tinh toan ban dau
Cac budc xac dinh
Buoc I:
- Xac dinh RSHF, GSHF va ESHF.
- X4ac dinh cac diém N(ty, ox), T(tr, ¢1), G(24°C, 50%).
Buorc 2:
- Ké duong TS song song voi duong G-ESHF cét ¢=100% tai S.
- Ké duong TH song song véi duong G-RSHF.
Buoc 3:
- Qua S ké duong SC song song voi duong G-GSHF cit TH & diém O=V.
Xéc dinh cac thong s6 t, d va I tai diém C trudce khi vao dan lanh, diém V trudc khi
vao phong.
Buoc 4:
Kiém tra diéu kién vé sinh ctia trang thai khong khi thoi vao phong
ty> tr-a
a = 10°C néu miéng thi bd tri trén cao
a = 7°C néu miéng théi bd tri & dudi thap.
Néu diéu kién vé sinh thoa man thi xac dinh
- Luu lugng gid qua dan lanh:

= Quer , s (5-49)
L2.(t; —t5).(1- BF)
Luu luong khéi lugng:
G=0,0012.V, kg/s

(5-50)
- Nang suat lanh cta thiét bi xir Iy khong khi:
QO = G.(Ic—Io), kW (5—51)
- Luu lugng khong khi tai tuan hoan:
LT =L - LN , /s (5—52)

Lx - Luu lugng khong khi tuoi, 1/s
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Hinh 5.20

5.3.4 Tinh toan so d6 tuin hoan 2 ce”'tp

Trong truong hop diéu kién v¢ sinh khong thoa man thi nguoi ta sir dung so QS tur?ln
hoan 2 cap. C6 2 ki€u tuan hoan 2 cap: So do 2 cap diéu chinh nhiét do va so do 2 cap dicu
chinh do am.

5.3.4.1. So'dd diéu chinh nhiét d

Trén hinh 5-21 biéu dién so d6 nguyén Iy thiét bi va sy thay doi trang thai ctia khong
khi trén do thi d-t ‘ ’

Theo so d0 luong khong khi tai tuan hoan Lt trude khi dén dan lanh dugc tach 1am 2

dong: Lt di qua dan lanh va Lt, di vong qua dan lanh. Luong khong khi di qua dan lanh Ly,
trudce khi vao dan lanh dugc hoa trdn voi lugng gid twoi Ly

L
1 Phoihg
.. ¢
Ltz L
Lr1
Ly L hlafh 1Q =) t
Dah lagh
Khéng Kh&c antad V Stat
tad
Hinh 5.21

Cac diém nat N, T, S, O va C duoc xac dinh giéng nhu so dd 1 cép. Piém V
c6 nhiét do ty = tt - a.
- Luu luong gio cap vao phong:
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= Quer , /s (5-53)
L2.(t; —t5).(1- BF)

- Luu lugng gi6 GT; va GT, dugc x4c dinh dua vao hé phuong trinh:
OV _Ln__Ln  Gi-Ln+Lln=L-Ly (5-54)
vT L, L, +Ly

- Nang suét lanh Q, cua dan lanh:

Qo = G1.(Ic-1o), kW (5-55)
trong d6 G; =0,0012.L;, Kg/s

5.3.4.2. So'dd diéu chinh d§ Am

Trén hinh 5-22 biéu dién so d6 nguyén 1y thiét bi va su thay doi trang thai ctia khong
khi trén d6 thi d-t
Theo so d6 lugng khong khi tai tuan hoan GT dugc dem hoa tron voi luong gié twoi
GN duogc trang thai C va luu lugng téng L, dugc tach thanh 2: L; di qua dan lanh va L, di
vong qua dan lanh.
Luong khong khi L; qua dan lanh bién doi dén trang thai O va hoa tron véi L, dé dat trang
thai V thoa mén diéu kién vé sinh trude khi thoi vao phong ty=tr-a.

d
. © - Phon
Khang khé T (Pg
tedi '
L
Lo
L hlagh 1O =)
Dan lafih
v N
Quati
Hinh 5.22

Xdc dinh luu lvong gio
Pé xac dinh lvu luong gi6 trude hét can phai xac dinh cac diém naut S, O, C va V
twong ty nhu so dd 1 cip. Dbi voi diém V, nhiét do ty phai thoa man diéu kién vé sinh va
duoc chon ty = tr - a. )
- Luu lugng gio cap vao phong:
= Quer , s (5-56)
L2.(t; —t5).(1- BF)
- Luu lugng gi6 L; va L, dugc x4c dinh dua vao h¢ phuong trinh:
ov L,

—=—=valL= L1 + L2 (5-57)
VT L,

- Nang suét lanh Q, cua dan lanh:
Qo = Gi.(Ic-To), kW (5-58)

trong d6 G; =0,0012.L;, Kg/s

* sk sk
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