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LOI MO PAU

Viét nam la dat nudc c6 khi hau xich dao nhiét dé6i néng va am, vi vay van dé diéu
hoa khong khi c¢6 ¥ nghia vo cing to 16n d6i véi doi séng con ngudi va san xuat ddi véi
cac nganh thuc phé\m, hoa dau, luyén kim va cac nganh miii nhon khéc ctia nén kinh té
quéc dan, 1a cac ho tiéu thu lanh rat 16n.

Cung vd6i su phat trién manh mé caa khoa hoc ky thuét néi chung, k¥ thuat diéu hoa
khong khi da c6 nhitng bude tién dang ké trong mot vai thap ky qua. Pic biét 1a ¢ Viét
Nam, tir khi ¢6 chinh sach m& ctra, cc thiét bi diéu hoa khong khi da dugc nhap tu
nhiéu nudc khac nhau, v6i nhu ciu ngdy cang ting va phu vu nhu cau doi séng nguoi
dan ngay cang hién dai hon.

-Ban chat cua qua trinh diéu hoa khong khi 1a tao ra va duy tri cac théng sé vi khi
hau caa khdng khi trong phong bang céch thoi vao phong khong khi sach da qua xu ly.
ma qua trinh xtr ly khong khi cua hé thdng bao gom xur ly tat ca cac mat veé :

“ Thtr nhat Xt ly vé nhiét dd Lam lanh hoic gia nhiét”. “Tha hai Xt Iy do am: Lam
am hoac 1am kho”. “Thir ba Khir bui trong khéng khi”. Thtr tuv  Khtr cac chat doc hai
“Tha nam Khitr khi CO2 va bo sung 02”. “Thir sau Pam bao téc do luu dong khong khi
trong phong & mac cho phép”. “Thir bay Pam bao d6 on trong phong dudi do on cho
phép”. Trong céac nhan té trén, hai yéu té dau la nhiét va am rat quan trong, n cé anh
huong nhiéu dén trang thai caa khéng khi ,nén trong bai tiéu luan nay chi tap trung
trong tdm di xau van dé gia nhiét tang dung am.

Trong qua trinh thuc hién tiéu luan nay, Em xin chan thanh cdm on sy giup do va chi
bdo tan tinh cua thay gido Th.s-Dinh Pong Hiép ,cung quy thay c6 trong khoa va cac
ban trong 16p, da giip em hoan thanh tot ti€u luan nghi¢p nay.

Vi diéu kién thoi gian, tai li¢u tham khao va kha nang cua ban than c6 han nén tiéu
luan khong khéi nhiing thi€u sét, vay kinh mong su gop y chan thanh cua quy thay cd.

TPHCM, ngay 7 thang 08 nam 2021
Sinh vién thuc hién

NGUYEN TAN TAI
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Phan 1 QUA TRINH GIA NHIET DUNG AM TANG

1 CAC QUA TRINH XU LY NHIET AM KHONG KHI

1.1 Qué trinh xur Iy khong khi caa hé théng bao gom x ly tat ca cac mit, cu thé nhu
sau:

- Xt ly vé nhiét ¢o6: Lam lanh hoic gia nhiét;

- Xir Iy ¢6 am: Lam am hoac l1am kho;

- Khtr bui trong khéng khi;

- Khtt cac chat doc hai:

- Khir khi CO2 va b6 sung O2;

- bam bao tdc d6 luu dong khong khi trong phong & mitc cho phép:

- Pam bao d6 6n trong phong dudi d6 6n cho phép.

1.2 Cac qué trinh xt ly nhiét am trén dc‘”),thi I-d By gio ta xét xem trén dd thi 1-d co thé
c6 cac qua trinh xtr Iy khong khi nhu thé nao, dac diém va tén goi cua cac qua trinh do.

Hinh 4.1 Céc qué trinh xt ly nhiét 4m trén d6 thi I-d
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Trén dd thi 1-d diém A 1 trang thai khong khi ban dau trudce khi chwa xir Iy. Cac diém
1,2,3,4,5,6,7,8,9latrang thai cubi qua trinh xtr Iy khéng khi.

- Xét qua trinh Al : Pay 1a qua trinh ma dung 4m giam, nhiét d6 giam va entanpi cua
khong khi ciing giam, tiae: Ad=d1 - dA <0, AI < 0 va At < 0. Cé thé goi qua trinh nay 1a
qué trinh lam lanh, lam kho.

- Xét qua trinh A2 : Qua trinh A2 c6 dung 4m khong d6i, nhiét do va entanpi giam, Ad
=dA-d2=0, Al <0 va At <0, hé sb goc tia qua trinh & = - co. N6 duoc goi 1a qué trinh
lam lanh dang dung am.

- Qué trinh A3 : Dung am ting, nhiét do va entanpi giam, Ad > 0, AI <0 va At <0. Qua
trinh A3 goi 14 qua trinh tang am, giam nhiét.

- Qué trinh A4 : Dung am ting, entanpi khong d6i va nhiét do giam, Ad>0, AI=0 va At
0, AI> 0,At < 0. Hé s goc tia qua trinh € c6 gia tri duong.

-Qua trinh A5 : goi 1a qua trinh ting am, tang nhiét, nhiét d6 giam. Qua trinh nay ciing
duoc xur 1y bang nudc phun c6 nhiét do cao.

- Qué trinh A6 : Dung am ting, entanpi ting va nhiét do khong d6i Ad > 0, AI >0, At
= 0. Qué trinh A6 c6 hé sb goc tia € = ro ~ 2500 kJl/kg ~ 600 kCal/kg. Qua trinh A6 goi
1a qua trinh ting 4m, tang nhiét, dang nhiét.

- Qué trinh A7 : Dung am, entanpi va nhiét 46 déu tang, Ad > 0, AI > 0, At > 0. D6 1a
qua trinh ting Am, tang nhiét, nhiét do tang.

- Qua trinh A8 : Dung 4m khong doi, nhiét do va entanpi ting, Ad = 0, AI > 0, At > 0.
D6 1a qué trinh Gia nhiét dang dung am. Qué trinh nay c6 thé thyuc hién ¢ thiét bi gia
nhiét kiéu bé mat.

- Qué trinh A9 : Dung am giam, nhiét o va entanpi ting, Ad < 0, AI > 0, At > 0. D6 1a
qua trinh ting nhiét giam am. Can cha v 1a cac qua trinh A1, A3, A5 va A7 chi V& tuong
trung, thuc ra mdi qua trinh nhu vay co thé quét trén mot mién kha rong. Chang han qua
trinh A3 quét tir tia A2 dén tia A4.

Trong dé ta can luu y:

« Cac qua trinh tir Al - A7 thuc hién ¢ thiét bi trao d6i nhiét kiéu hon hop (gitra nuéc va
khong khi)

« Qua trinh A1, A2 thuc hién & thiét bi trao d6i nhiét bé mat nhiét do thap.

« Qua trinh A8 thyc hién & thiét bi trao ddi nhiét bé mit nhiét do cao.

« Qua4 trinh A9 : Thyc hién trong diéu kién dac biét khi ding hoa chat hit am kém thiét
bi gia nhiét.



2 . CAC PHUONG PHAP GIA NHIET DUNG AM TANG

2.1. Gia nhiét khong khi.
2.1.1. Gia nhiét bang dan ong c6 canh sir dung nwéc nong

-Trong k¥ thuat diéu hoa khong khi nguoi ta ¢d thé thuc hién gia nhiét cho khong khi
bang thiét bj trao doi nhiét bé mat sir dung nude hodc hoi nude nong. Thudng d6 14 dan
6ng c6 canh, khong khi chuyén dong cudng bic bén ngoai ngang qua dan dng, nudc
hoidc hoi nuéc chuyén dong bén trong.

-0 cac nude chau Au nhu cu sudi nong vé mua Pong 13 bat budc dbi véi moi nha.
Trong nha thuong trang bi cac bo gia nhiét kieu bé mat sir dung hoi nudc dan tir cac
trung tdm nhiét dién den.

6 cac nudc vé mua Pong nhiét do khéng qua lanh, chang han nhu nuéc ta thi viéc sudi
am chi thuc hién ¢ cac cong trinh dac biét, ma khong phai bat budc d6i voi toan dan.
Viéc suoi am thyc hién tir cac ngudn cap nhiét cuc bo.

Thiét bi gia nhiét str dung nuéc néng hoic hoi tir nguon cap nudc néng cuc bo.

-Vi du mot s khéch san cao cap ¢ nudc ta ¢é trang bi cac 10 hoi cp hoi nong cho cac
bo gia nhiét kiéu bé mat dat & cac phong dé suéi 4m vé mua Pong. O day bo xir ly
khong khi caa hé thdng thudng c6 02 dan trao d6i nhiét : mot dan sir dung nude néng,
dan kia nudc lanh va ching 1am viéc khong dong thoi.

Nudc lanh Nudc nong

Khéng khi vao

=

81 81 Khoéng khi ra
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Dan lanh / \ Dan nong

Hinh 4.6. B tri cdc dan xiv Iy khng khi

Nude nong duoc cap tir 10 cap nudc néng cuc b cia cong trinh. q
Trén do thi I-d trang thai khong khi s bién doi theo qua trinh A8: Tang nhiét dang dung
am.



2.1.2. Gia nhiét bing dan éng c6 canh sir dung gas néng

M6t bién phap khac ciing hay duoc str dung la ding cac may lanh 2 chiéu.

Trong cac may nay vé mua Dong nho hé thdng van dao chiéu hoan déi chire ning cua
dan néng va dan lanh, nhd vay khéng khi théi vao phong 1a khéng khi ndng cua dan
néng. Nhu vay trong truong hop nay khong khi ciing duogc gia nhiét bang dan éng co
canh str dung gas nong cua hé théng may lanh.

|

— 4\ | A 5 T e | SN | B

—— lam lanh — = = SOl nong
Hinh 4.7. H¢ thong van ddo chiéu

Trén hinh 4,7 1a so d6 nguyén ly 1am viéc caa may lanh 2 chiéu. Van dao chiéu RV c¢6
nhiém vu hoan doi chic nang cua cac dan trao d6i nhiét bén ngoai va bén trong phong.
Vé mua dong dan trao do6i nhiét bén trong IC Ia dan néng.

Qua trinh thay doi trang thai ciia khong khi theo dudng A8.

2.1.3. Gia nhiét bing thanh dién tré.

Nguoi ta cd thé thuc hién viéc siy khong khi bang cac dién trg thay cho céc thiét bj trao
ddi nhiét bé mat. Thuong céac day dién tro duoc bd tri trén cac dan lanh cia may diéu
hoa (hinh 4.8). Vé mua Pong may dung chay lanh, chi ¢ quat va thanh dién tré lam
viéc. Khong khi sau khi chuyén dong qua thanh dién tré s& duoc sudi 4m theo qué trinh
gia nhiét dang dung am A8.



Dan trao ddi nhiét

Diél‘:n tré

Hinh 4.8. Dan lanh c6 trang bi dién tro
C4u tao cua cac thanh dién tro thuong gom 3 16p, bén trong cuing 1a day kim loai c6
dién tro suat 16n, day duoc cach nhiét bang 16p vat liéu cach nhiét dang bot. Ngoai ciing
1 16p vo kim loai ¢6 canh tan nhiét lon.
Thanh dién tro duoc gan tryc tiép 1én cac bo trao ddi nhiét va hoat dong khong dong
thoi vai hé thdng lanh. Khi 1am lanh mdi chat (nudc lanh hoidc tac nhan lanh) di qua dan
trao d6i nhiét va khong khi 1am lanh.
Mot bién phap khac ciing thudng hay duoc sir dung 12 lp dit cac thanh dién tro trén cac
doan dudng ong.

| J 17}

|- W L2 N

Hinh 4.9. Thanh dién tré va cdch lip trén duong ong
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2.2. Tiang dung 4m cho khong Kkhi.

-Trong cdng nghiép dic biét trong cong nghiép dét, doi hoi a6 am khéng khi kha cao.
Nhitng mua lanh kho do 4m khong khi khéng ¢am bao yéu cau, can phai ting am (dung
am) cho khong khi. Dé lam diéu d6 can cho bay hoi nudc vao trong khong khi cé nhiéu
bién phap khac nhau, dé ting d6 4m cac bién phap thudong dugc sir dung.

2.2.1 Tang am bang thiét bi budng phun.

-Budng phun thuong duoc sir dung dé tang am cho khdng khi trong cong nghiép vi luu
lugng doi hdi 16n. Khi phun hoi nude vao trong khong khi, thuong nguoi ta su dung
nudc ty nhién (trir trudng hop can két hop gia nhiét).

-Khi phun nudc, qué trinh xay ra gan véi qua trinh bay hoi doan nhiét, trang thai khdng
khi thay d6i theo dudng A4 hoac AS5.

Pic diém co ban cua qué trinh nay 1a :

- Luong hoi 4m bay hoi vao khong khi rét it so véi lugng nuéc phun.

- Su thay ddi trang thai cua khdng khi phy thudc nhiéu vao nhiét 6 nude phun.

2.2.2 Tang am bang thiét bi phun am bé sung.

-Tang am bo sung 1 hinh thirc dwa hoi nudc tryc tiép vao khdng gian bén trong gian
may véi luong hoi nudc dua vao thuong khong I6n 1am. C6 nhiéu bién phap tang am bd
sung cho khong khi nhung c¢6 chung dic dién Ia:

- Luong hoi am dua vao khong 16n 1am

- Lam am cho khdng khi trong mot khoang khéng gian han ché.

- Khi phun hoi am tuyét d6i khong duoc du thira, toan bo hoi am phai dugc khuyéch
tan vao trong khong khi. Thuong nguoi ta sir dung céc thiét bi phun am sau:

Hop hoi phun hoi am b&o hoa, thiét bi kiéu kim phun, dia quay hozc khi nén.

a)Phun nwéc bdo hoa vao khéng khi nho hop hoi:

Trén hinh 4.10 14 cau tao cta hop hoi phun hoi am b&o hoa nho dién tro. Thiét bi gom
hop sinh hoi 4, bén trong c6 cac soi ddy dién tré 3. Khi dot néng hoi nude boc ra theo
6ng 1 roi khuyéch tan vao khong khi. Nudc bo sung dugc cap vao 6ng 2 va chira trong
thiing 5 théng vai thung 4. Ong xa 6 nham duy tri mtc nudc trong cac thing 4 va 5.
Trang thai ciia khdng khi sé thay do6i theo qué trinh dang nhiét & = ro
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Hinh 4.10. Hép phun hoi am bdao hoa
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-Nhu vay trang thai khdng khi s& thay d6i theo dudng dang nhiét A6, nghia 1a nhiét do
khong khi s& khong thay ddi .

b). Phun nwéc cho bay hoi doan nhiét vao khéng khi

Y&u cau co ban ctiia phun am bd sung 1a hoi phun phai min dé khuyéch tan hoan toan
vao trong khong khi khong dugc du thira. Qua trinh bay hoi nudc vao khong khi dugc
thue hién doan nhiét, tirc e=0. Thudng ngudi ta st dung cac thiét bi nhu sau: voi phun
va dia quay.

- DUNg voi phun véi bom: Trén hinh 4.11 1a thiét bi voi phun voi bom. Nudc ¢6 &p suat
cao 9+90 bar tir bom di vao dng dan 5 qua bo loc 2, trong d6 ¢o ludi loc 6 dang hinh try,
sau d6 theo 6ng dan 7 vao voi phun 1. Bén trong voi phun ciing c6 ludi loc bang dong
dé tiép tuc loc nude. Nudce sach qua dng 8 co dau phun nho dé tang toc, ra khoi voi
phun, nude phun vao kim 9 dit cach 16 mot khoang nhat dinh va c6 thé diéu chinh duogc
nho vit 10. Sau khi va dap manh vao kim 9 nudc bi xé toi thanh man bui dang nong.
Cac hat bui khuyéch tan vao trong khong khi , cac hat 16n mot phan dap vao vo 3 dé
tiép tuc bi 1am toi va bay hoi tiép, phan con lai (98%) roi xuéng phéu 4 c6 day thong
véi duong thu hoi vé bom.

Sau mot thoi gian lam viéc can xa ban trong cac ludi loc va thoi thong dau mai phun.
Muén vay ngum ta str dung khi nén. Khi ngung phun, Io X0 ép van 12 |én, m¢ théng
duong khi nén tir bau 11 véi duong xa 14, khi nén s& cudn nuéc cuing can ban bam trén
ludi dua vao phéu 4.

Hinh 4.11. Voi phun hoi nuwdc
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-Thiét bi phun 4m kiéu voi phun tuy c6 wu diém 1 tiéu hao dién ning it, nhung it duoc
st dung do 16 phun khéa nho hay bi tic, nuge dé chay ra nén nha, van hanh phuc tap.

- Phun 4m bang thiét bj dia quay: CAu tao cua thiét bi dugc dua ra trén hinh 4.12.
Thiét bi gom c6 dia 2 dugc gan vai truc quay dan dong nhd dong co 1 quay voi toe do
rat cao 2850 vong/pht, chao 5 trén ¢ gan cac canh tinh 4 va 14 chin 11, quat gid 6 va
v6 10 lap dong truc véi dia 2.

Nguyén ly 1am viéc cia thiét bi nhu sau: Nudc tir dng dan 3 duoc tudi 18n bé mat bén
trong cua dia 2. Khi dia quay, nho luc ly tdm cac giot nude véng ra va dap lén cac canh

tinh 4 va duoc xé toi. Nho quat 6 cac giot nudc dugc thdi vao khong khi trong gian may
va khuyéch 69 tan het Cac giot nudc 16n bi 14 chan 11 can lai, roi xuéng phan dudi cua
chao 5, theo 6ng 8 vé bom.

Uu diém cua thiét bi 1a don gidn, dén ché tao, d& van hanh, it truc trac do tic nudc. Vi
vay no6 thuong hay dugc stir dung trong cac xi nghiép cong nghiép.

Nhuoc diém la van con luong hoi nudc du thira nén c6 kha nang lam uét nén nha., thiét
bi kha cong kénh, céc chi tiét dé bi hoen ri.
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Hinh 4.12. Thiét bi phun am kiéu dia quay
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- Phun 4m bang thiét bi khi nén: Trén hinh 4.13 Ia thiét bi phun am kiéu khi nén.

Nguyén ly 1am viéc caa thiét bi nhw sau: Khong khi c6 &p suat 2 bar duoc cap tir hé
thong khi nén theo 6ng dan 1 chuyén dong vao boc quanh dng 3 va thoét ra 16 phun hep
5. Khi thoat ra khoi 16 phun khi nén cuén theo mét lugng hoi nude va xé toi thanh bui
va khuyéch tan vao khong khi.

Nudc duoc cung cap tir mot binh chira, nhd &p suat caa khi nén dua vao thung. Do d6
khi nging cap khi nén thi nuée cling ngirng chay vao dng phun.

Nang sut lam am caa mdi dng phun 13 2,7 kg/h; lwong khi nén tiéu hao cho mdi dng
khoang 4 m3 /h; dién ning tiéu hao 1a 190W cho mdi dng phun (khoang 70w cho mdi
kilogam hoi am).

Mac du tiéu hao nhiéu dién ning va phal co h¢ thong khi nén nhung thiét bi phun am bd
sung kiéu nay van hay duoc st dung Vi ciu tao rat gon, do tin cay cao, d& tu dong,
khong c6 lugng nude du thua.

Nudc
_--_-‘uﬂ.._

- '.. - - ) .. ‘ . . -

? Khong khi
Hinh 4.13. Thiét bi phun am kiéu khi nén
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Phan 2 ‘ 5
BAI TAP PHAN TIEU LUAN

PIEU HOA KHONG KHI
Bai tap 1:
Mot duong Ong gi6 tiét dién hinh chit nhat,

thé hién nhu hinh v&.

Xéc dinh kich thudc hé dudng dng gi6 theo
phuong phap ma sat dong déu. ( luu luong
cac miéng gid bang nhau)

B |-
Luu lugng , +m
be miéng giod Toc do m/s
m°/
S
7 8 5 A
a =100 (mm)
Tinh 4 miéng gio AB, BC, CD, DE= ?
Giai

Tinh doan AB =7
Luwulwong: V;=4x8= 32 (m’/s)

Toc do : w=5 (m/s)
. v 32

Tiétdién: fi= — = = =6,4 (m?)
w1 5

f1 6,4

a=1000 (mm) =>b == X 1000000 = To00 x 1000000 = 6400 (mm)

Tinh doan BC =7

Luwu lwong : V, = 3x8= 24 (m%s)
v, 24
% Luu lwgng: T 3 0.75=75%
1

Tra bang % tiét dién75 % = 80,5 => f,=0.805x 8= 6,44 (m?)

£ 6,44

a=1000(mm) => b == - X 1000000 = = Tooo X 1000000 = 6440 (mm)
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Tinh doan CD =?

Luu lugng : Vs =2x8 =16 (m’s)
Vs 16
% Luu luwgng: — = — = 05=50%
2 32
Tra bang % tiétdién50% = 67 => f3 =0.67 X 8= 536 (m?)

a= 1000 (mm) => b = @ x 1000000 = % x 1000000 = 5360 ( mm)

Tinh doan DE = ?

Luwu lwong : V, = 1x8=8 (mls)
Va4 8
% Luulwgng: — = — = 025= 25%
Vq 32
Tra bang % tiét dién 25 % = 32,5 => f4: 0.325x8=2,6 (m?)
2=1000 (mm) => b = E X 1000000 === x 1000000 = 2600 ( mim )

Bai tip 2: Giai bang 4m do Mot toa nha vin phong duogc diéu hoa voi diéu
kién thi€t ke theo so do h¢ thong nhu hinh veé :

Lr |
_ Khéng gian can
diéu hoa
Lt/Ln =
=
O = 60%
W Lt
=3¢ Lv | L Démlanh‘ L =5400 ke/h
G=oe  C | T
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1-  Biéu dién toan bd cac qua trinh cua hé théng trén d6 thi t — d.
Biét  @,=90%, tr=25°C.

2-  Xéac dinh nang suat lanh ctia dan lanh, Q¢ (kw)
Ghi ch( : - Sai s cho phép khi doc s6 liéu trén do thi 1a +5%.




Xéc dinh cc diém nat :

Xac dinh trang thai Nva T trén d6 thj t-d

Piem N : Ty = 35°C. va @y =80 %

Piém N : Ty = 25°C. va @7 =60%

Xac dinh trang thai diém C : 13 qu4 trinh hoa tron gitra 2 trang thai N va T
theo ti I¢ (LL—; =2)

Chia doan N va C thanh 3 doan C chiém 1 phan

Xac dinh diém G : G( 24°C, 50%)

Piém GSHF = 0.45 =>Ta d6 ta ké duong GSHF (24 ; 0.45)

=> G( 24°C, 50%)

Tu diém C ta ké dudng thiang song song véi GSHF cat dudng ¢, = 90%
diém 0

(Qua trinh C - O 1a qua trinh lam lanh c6 tach 4m )

Tir diém O ta ké duong thang ndi O véi T lai voi nhau

Tir 36 thi T- d ta xac dinh dugc :
I- =725 (KJ/kg/kkk)

I; = 56.5 (KJ/kg/kkk)

I, = 45 (KJ/kg/kkk)

I; =54 (KJ/kg/kKk)

¢/ Xac dinh ning xuat ciia dan lanh

0
X (70.5-45)= 3825 ( KW )

=L x (Ir-1,)=
Q=L X (Ir- )=
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Bang tra kém theo

Bang 1: Xac dinh ti 1& phan trim tiét dién theo phuong phap ma sat ddng déu

Luu lugng, | Tiétdién | Luulwong, | Tiétdién | Luuluong, | Tiétdién | Luulwong, | Tiét dién

% % % % % % % %

1 2,0 26 33,5 51 59,0 76 81,0
2 3,5 27 34,5 52 60,0 77 82,0
3 55 28 35,5 53 61,0 78 83,0
4 7,0 29 36,5 54 62,0 79 84,0
5 9,0 30 37,5 55 63,0 80 84,5
6 10,5 31 39,0 56 64,0 81 85,5
7 11,5 32 40,0 57 65,0 82 86,0
8 13,0 33 41,0 58 65,5 83 87,0
9 14,5 34 42,0 59 66,5 84 87,5
10 16,5 35 43,0 60 67,5 85 88,5
11 17,5 36 44,0 61 68,0 86 89,5
12 18,5 37 45,0 62 69,0 87 90,0
13 19,5 38 46,0 63 70,0 88 90,5
14 20,5 39 47,0 64 71,0 89 91,5
15 21,5 40 48,0 65 71,5 90 92,0
16 24,0 41 49,0 66 72,5 91 93,0
17 24,0 42 50,0 67 73,5 92 94,0
18 25,0 43 51,0 68 74,5 93 94,5
19 26,0 44 52,0 69 75,5 94 95,0
20 27,0 45 53,0 70 76,5 95 96,0
21 28,0 46 54,0 71 77,0 96 96,5
22 29,5 47 55,0 72 78,0 97 97,5
23 30,5 48 56,0 73 79,0 98 98,0
24 31,5 49 57,0 74 80,0 99 99,0
25 32,5 50 58,0 75 80,5 100 100
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