, ~ CHUONG 7 '
TINH TOAN THIET KE HE THONG
PUONG ONG DAN NUOC

Trong cac ky thuat diéu hoa khong khi c6 st dung cac loai duong 6 dng nude nhu sau :

- Puong 6 ong nude giai nhiét cho cac thiét bi ngung tu.

- Buong 6ng nudc lanh dé 1am lanh khong khi.

- Buong 6ng nude nong va hoi béo hoa dé sudi am khong khi

- Puong ong nudc ngung.

Muc dich ctia viée tinh todn 6ng dan nude 1a xac dinh kich thudce hop 1y ciia duong dng,

xac dinh tong t6n that tré lyc va chon bom. Pé 1am dugc diéu d6 can phai biét trudc luu
luong nudc tuan hoan. Luu luong d6 dugc xéc dinh tir cdc phuong trinh trao ddi nhiét.

7.1 HE thong duong ong dan nudc
* Vit ligu dwong éng : Ngudi ta sir dung nhiéu loai vat liéu khac nhau 1am dudng dng cu thé

nhu sau :
Béang 7-1 : Vat li€u ong dan nudc

Chtre ndng Vat liéu
1. Ong nuéc lanh chiller | - Thép den hodc thép trang kém
- Ong ddng cimg
2. Ong nudc giai nhiét va | - Ong thép trang kém
nudc cap - Ong ddng cling
3. Ong nuéc ngung hoic | - Ong thép trang kém
x4 can - Ong ddng cting
- Ong PVC
4. Bio hoa hodc nudc |- Ong thép den
ngung bao hoa - Ong dong cling
5. Nudc nong - Ong thép den
- Ong ddng clmg

* Pic tinh ciia duwong ong thép

Céc loai 6ng thép den thuong dugc sir dung dé dan nude c6 nhiéu loai v6i do day
mong khac nhau. Theo murc d6 day ngudi ta chia ra 1am nhidu mic khac nhau tir Schedul 10
dén Schedul 160. Trén bang 7-2 cac loai ng ky hiéu ST 13 dng c6 do day tiéu chudn, cac
dng XS 1 loai dng c6 chiéu day rat 16n

Bang 7-2 : Pic tinh cua dudng dng thép

Duong kinh danh Puong kinh | Puongkinh | Ap suat lam Loai
nghia trong ngoai viéc
in mm mm mm at
1/4 6,35 9,245 13,716 13 40ST
1/4 6,35 7,67 13,716 61 80XS
3/8 9,525 12,52 17,145 14 40ST
3/8 9,525 10,74 17,145 58 80XS
1/2 12,7 15,798 21,336 15 40ST
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1.1/4
1.1/4
1.172
1.172

2.172
2.172
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12,7
19,05
19,05
254
254
31,75
31,75
38,1
38,1
50,8
50,8
63,5
63,5
76,2
76,2
101,6
101,6
152,4
152,4
203,2
203,2
203,2
254
254
254
304,8
304,8
304,8
304,8
355.,6
355,6
355,6
355,6

13,868
20,93
18,46
26,64
243
35,05
32,46
40,98
38,1
52,5
49,25
62,71
59
77,927
73,66
102,26
97,18
154,05
146,33
205
202,171
193,675
257,45
254,5
247,65
307,08
303,225
298,45
288,95
336,55
3334
330,2
317,5

21,336
26,67
26,67
28,83
28,83

42,164

42,164
48,26
48,26
60,325
60,325
73,025
73,025

88,9
88,9
114,3
114,3

168,275

168,275
219,07
219,07
219,07
273,05
273,05
273,05
323,85
323,85
323,85
323,85
355,6
355,6
355,6
355,6

53
15
48
16
45
16
42
16
40
16
39
37
59
34
54
30
49
49
85
37
45
78
34
43
62
32
41
53
76
34
41
48
76

80XS
40ST
80XS
40ST
80XS
40ST
80XS
40ST
80XS
40ST
80XS
40 ST
80XS
40ST
80XS
40ST
80XS
40ST
80XS
30
40ST
80XS
30
40ST
80XS
30ST
40
XS
80
30 ST
40
XS
80

Puong 6ng déng duoc chia ra céc loai K, L, M va DWV. Loai K c6 bé day lon nhat, loai
DWYV la mong nhat. Thyc té hay su dung loai L. Bang 7-3 trinh bay céc ddc tinh ky thuét cua

mot so loai ong dong khac nhau.

Bang 7-3 :

Pic tinh cua dudng dng dong
Puong kinh danh nghia | Loai DPuong kinh | Pudng kinh
in mm trong, mm ngoai, mm
1.1/4 31,75 DWV 32,89 34,925
1.1/2 38,1 DWV 39,14 41,275
2 50,8 DWV 51,84 53,975
3 76,2 DWV 77,089 79,375
4 101,6 DWV 101,828 104,775
5 127 DWV 126,517 130,185
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6 152.4 DWV 151,358 155,57
8 203,2 K 192,6 206,375
8 203,2 L 196,215 206,375
8 203,2 M 197,74 206,375
8 203,2 DWV 200,83 206,375
10 254 K 240 257,175
10 254 L 244,475 257,175
10 254 M 246.,4 257,175
12 304,8 K 2874 307,975
12 304,8 L 293,75 307,975
12 304,8 M 295,07 307,975

* Sw gidn né vi nhi¢t ciia cdc logi dwong ong

Trong qua trinh 1am viéc nhiét d6 ctia nudc ludn thay doi trong mot khoan twong ddi rong,
nén can luu y toi sy gidn né vi nhiét ciia duong 6ng dé cé cac bién phap ngin ngira thich
hop.

Trén bang 7-4 1a mirc 6 gidn nd cta dudong dng dong va éng thép, so véi o trang thai
0°C. Mtic d6 gidn né hau nhu ty 1¢ thuan véi 'khoang thay d6i nhiét d6. P& bu gidn nd trong
k¥ thuat diéu hoa nguoi ta str dung cac doan dng chir U, chit Z va chit L.

Bang 7-4 : Muc do gidn nd duong éng

Khoang nhiét do Murc d§ gian no, mm/m
Ong dong Ong thép

0 0 0
10 0,168 0,111
20 0,336 0,223
30 0,504 0,336
40 0,672 0,459
50 0,840 0,572
60 1,080 0,684
70 1,187 0,805

Ngoai phuong phap sir dung cac doan 6 ong néu ¢ trén , trong thuc té dé bu gidn no nguoi
ta con sir dung cac rodn gidn nd, ding dng mém cao su néu nhiét do cho phép.

* Gid dé dwong ong
Dé treo d& dudng dng nguoi ta thuong sir dung cac loai sit chit L hodc sit U lam gia
d5. Céac gia d& phai dam bao chic chan, d& lip dat dudng 6ng va c6 khau do hop ly. Khi
khau d6 nho thi s6 lwong gia d& tang, chi phi ting. Néu khau d6 1on duong dng s& vong,
khong dam bao chic chin. Vi thé ngudi ta qui dinh khoang cach gitta cac gia dd . Khoang
cach nay phu thudc vao kich thudc dudong dng, dudng éng cang 16n khoang cach cho phép
cang 16n.

Bang 7-5 : Khau do hop 1y cua gia d& dng thép

Puong kinh danh nghia Khau do
ctia dng , mm m
Twr 19,05 + 31,75 2,438
38,1 + 63,5 3,048
76,2 + 88,9 3,657
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101,6 + 152.,4 4,267
203,2 dén 304,8 4,877
355,6 dén 609,6 6,096

Bang 7-6 : Khau d¢ hop 1y cua gia d& dng dong

Puong kinh danh nghia Khau do
clia dng , mm m
15,875 1,829
22,225 + 28,575 2,438
34,925 + 53,975 3,048
66,675 + 130,175 3,657
155,575 + 206,375 4,267

7.2 Tinh toan dwong ong dian nwée va chon
bom

7.2.1 Luu lwgng nuwéce yéu cau

Luu luong nuée yéu cau duoc xac dinh tuy thude truong hop cu thé
- Néu nudc str dung dé giai nhiét binh ngung may diéu hoa

Gl’l = .. -
C, Aty (7-1)
- Luu luong nudce lanh
G, = Qo (7-2)
C,.At,
- Luu lugng nudce nong
Osi
Gy=—-""—"
W, ALy, (7-3)

trong do:
Qx, Qo va Qg - Cong suit nhiét binh ngung, cong suat lanh binh bay hoi va cong suit

bd gia nhiét khong khi, kW.

Atn, Atnp, Atan - PO chénh nhiét d6 nude vao ra binh ngung, binh bay hoi va bd sfiy.
Thuong At~ 3 + 5 °C.

Cy - Nhi¢t dung riéng ctia nuée, C, ~4186 J/kg.’C o )

Doc theo tuyén ong luu luong thay doi vi vay can phai thay doi tiét dién duong ong mét
cach tuong ing.

7.2.2 Chon toc dd nuéde trén dwong ong

Téc d6 cua nude chuyén dong trén dudng dng phu thude 2 yéu td
- P 6n do nude gay ra. Khi tdc do cao d6 on 16n , khi téc do nhé kich thude duong éng 16n
nén chi phi tang
- Hién tugng dn mon : Trong nude ¢6 1an cin ban nhu cat va cac vat khac , khi toc do cao
kha nang am mon rat 16n
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Bang 7-7 : Téc d6 nudc trén dudng dng

Trudng hop Téc d6 cia nude

- Pau day ciia bom 2,4+36
- Pau hat ctia bom 1,2+2.1
- Duong xa 12+2,1
- Ong gop 1,2 +4,5
- Budng hu(')rng 1én 039 - 3’0
- Cac truong hop thong thuong 1523

- Nudc thanh phd O,é 221

7.2.3. Xac dinh dwong kinh 6ng din

Trén co so luu lugng va toc do trén timg doan 6ng tién hanh xac dinh duong kinh

trong ctia 6ng nhu sau
d= \/E,m (7-4)
.0
trong do:
V- Luu luong thé tich nuée chuyén dong qua doan éng dang tinh, m*/s
V=L/p
L - Luu luong khéi luong nude chuyén dong qua éng, kg/s
p- Khéi lugng riéng cia nude, kg/m’
o- Téc d6 nudc chuyén dong trén dng, duoc lira chon theo bang 7-7, m/s

7.2.4. Xac dinh ton that ap suat

C6 2 cach xac dinh ton that ap luc trén dudng dng
- Phuong phap xac dinh theo cong thire
- Xac dinh theo do thi

7.2.4.1 Xac dinh ton thét ap suét theo cong thirc

Tbn that ap luc dugc xac dinh theo cong thirc
ZAp = ZApms + ZApcb

(7-5)
trong do
1 pa’
Apms - 2";' 2 (7-6)
pw2 1, po’
Ap,, = 'T:ﬂ'jd' 5 (7-7)
* He s6 tré lwe ma sdt A
- Khi chay tang Re = od/v < 2.10°
2= (7-8)
) Re
- Khi chay réi Re > 10* :
1
(7-9)

1=
(1,82 10g ®e—1,64)°



* H¢ $6 ma sdt cuc bé ldy theo bing 7-8.

Bang 7-8 : Hé s6 ma sat

Vi tri Hésb &
- Tir binh vao 6ng 0,5
- Qua van 2=+3
- Cut 45° tiéu chudn 0,35
- Cat 90° tiéu chuan 0,75
- Cat 90° ban kinh cong 16n 0,45
- Chit T, nhanh chinh 0,4
- Chit T, Nhanh phu 1,5
- Qua 6ng that 0,1
- Qua 6ng mé 0,25
- Khép ndi 0,04
- Van cong mé 100% 0,20
mé 75% 0,90
mé 50% 4,5
mé 25% 24,0
- Van cau c¢6 d6 md 100% 6,4
mé 50% 9,5

bdi véi doan éng mo rong dot ngot, hé s6 ton that cuc b c6 thé tinh theo cong thuc sau :

4Y
-2 710

trong do6 : A, A; - lan luot 1a ti€t dién dau vao va dau ra cia ong

Truong hop duong 6 ong thu hep dot ngdt thi hé s tré Iyc ma sat co the tra theo bang 7-9. Can
lru ¥ 13 tbe do dung dé tinh ton that trong truong hop nay 13 & doan ng c6 dudng kinh nho.

Bang 7-9 : HE s6 ma sat doan éng dot mo

Ti 56 Ay/A, Hésd &
0,1 0,37
0,2 0,35
0,3 0,32
0,4 0,27
0,5 0,22
0,6 0,17
0,7 0,10
0,8 0,06
0,9 0,02
1,0 0

* Xdc dinh tro lyc cuc bo bting do dai twong duwong

Pé xéac dinh tré luc cuc b ngoai cach xac dinh nho hé s tré Iuc cuc bo &, ngudi ta con co
cach qui ddi ra ton that ma sat tuong duong va img v6ind la chleu dai tuong duong.

Duéi day 1a chiéu dai twong duong ctiia mot s thiét bi dudng éng nude.
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Bing 7- 10 : Chiéu dai twong dwong ciia cdc logi van (mét dwong ong)

Puong | Van cau | Van |Van45°| Van Van Vaq 1 |LocY |LocY Vaq 1
kinh 60°Y Y g0c cia | chiéu | mat ren | chiéu
in 1at bich nang
3/8 5,180 | 2,438 | 1,829 | 1,829 | 0,183 | 1,524 - - Van 1
1/2 5,486 | 2,743 | 2,134 | 2,134 | 0213 | 1,829 - 0,914 | chiéu
3/4 6,705 | 3,353 | 2,743 | 2,743 | 0,274 | 2,438 . 1,219 | dang
1 8,839 | 4,572 | 3,657 | 3,657 | 0,305 | 3,048 - 1,524 | cau
1" ] 11,582 | 6,096 | 4,572 | 4,572 | 0,457 | 4,267 - 2,743 | gibng
112 13,106 | 7315 | 5,486 | 5,486 | 0,548 | 4,877 - 3,048 | van
2 16,764 | 9,144 | 7,315 | 7,315 | 0,701 | 6,096 | 8229 | 4267 | chu
212 21,031 [10,668 | 8,839 | 8,839 | 0,853 | 7,620 | 8,534 | 6,096
3 25,603 | 13,106 | 10,668 |10,668 | 0,975 | 9,144 |12,800 | 12,192
312 30,480 |15,240 | 12,496 |12,496 | 1,219 |10,668 | 14,630 | - Van 1
4 36,576 | 17,678 | 14,325 (14,325 | 1,372 | 12,192 | 18,288 | - chiéu
5 42,672 21,641 | 17,678 | 17,678 | 1,829 |15,240 | 23,380 | - dang
6 51,816 |26,882 | 21,336 (21,336 | 2,134 | 18,288 | 33,528 | - goc
8 67,056 |35,052 | 25,910 |25,910 | 2,743 |24,384 [45,720 | - gidng
10 85,344 44,196 | 32,000 |32,000 | 3,657 |30,480 |57,192 | - van
12 97,536 [50,292 | 39,624 |39,624 | 3,692 |36,576 | 76,200 | - goc
14 109,728 | 56,388 | 47,240 |47,240 | 4,572 |41,148 - -
16 124,968 | 61,010 | 54,864 |54,864 | 5,182 45,720 | - -
18 140,208 | 73,152 | 60,960 | 60,960 | 5,791 50,292 | - -
20 158,496 | 83,820 | 71,628 |71,628 | 6,705 {60,960 | - -
24 185,928 [ 97,536 | 80,772 | 80,772 | 7,620 |73,152 | - -
Béang 7- 11 : Chiéu dai twong duong ctia T8, cut
Puong | Cat |[Cat90°| Cut Cat |Cat4s°| cCut Té
kinh 90° dai 90° 45° ren 1800 Puong chinh
in chuan ren chuan | trong | chuan | Puong d d giam | d giam
trong ren nhanh | khong | 25% 50%
ren ngoai doi
ngoai
3/8 0,427 | 0274 [ 0,701 | 0,213 | 0,335 | 0,701 | 0,823 | 0,274 | 0,366 | 0,427
12 0,487 | 0,305 | 0,762 | 0,244 | 0396 | 0,762 | 0914 | 0,305 | 0,427 | 0,487
3/4 0,609 | 0427 | 0,975 | 0,274 | 0,487 | 0,975 | 1,220 | 0,427 | 0,579 | 0,609
1 0,792 | 0,518 | 1,250 | 0,396 | 0,640 | 1,250 | 1,524 | 0,518 | 0,701 | 0,792
1 1,006 | 0,701 | 1,707 | 0,518 | 0,914 | 1,707 | 2,133 | 0,701 | 0,945 | 1,006
12 1,219 | 0,792 | 1,920 | 0,640 | 1,036 | 1,920 | 2.438 | 0,792 | 1,128 | 1,219
2 1,524 | 1,006 | 2,500 | 0,792 | 1,371 | 2,500 | 3,048 | 1,006 | 1,432 | 1,524
212 1,829 | 1,249 | 3,048 | 0,975 | 1,585 | 3,048 | 3,657 | 1,249 | 1,707 | 1,829
3 2286 | 1,524 | 3.657 | 1,220 | 1,951 | 3,657 | 4572 | 1,524 | 2,133 | 2,286
312 2,743 | 1,798 | 4,572 | 1,432 | 2,225 | 4,572 | 5,486 | 1,798 | 2.438 | 2,743
4 3,048 | 2,042 | 5,182 | 1,585 | 2,591 | 5,182 | 6,400 | 2,042 | 2,743 | 3,048
5 3.692 | 2,500 | 6,400 | 1,981 | 3,353 | 6,400 | 7,620 | 2.500 | 3,657 | 3.692
6 4,877 | 3,050 | 7.620 | 2,408 | 3,962 | 7,620 | 9,144 | 3,050 | 4,267 | 4.877
8 6,096 | 3,692 - 3,048 10,060 | 12,190 | 3,692 | 5,486 | 6,096
10 7,620 | 4,877 - 3,962 12,800 | 15,240 | 4,877 | 7,010 | 7,620
12 9.1144 | 5,791 - 4,877 15,240 | 18,288 | 5,791 | 7.925 |9.1144
14 10,363 | 7,010 - 5,486 16,760 | 20,726 | 7,010 | 9,144 | 10,363
16 11,582 | 7,925 - 6,096 18,897 | 23,774 | 7,925 | 10,670 | 11,582
18 12,800 | 8.839 - 7,010 21,336 | 25,910 | 8,839 | 12,192 | 12,800
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20 15,240 | 10,058 - 7,925 24,690 | 30,480 | 10,058 | 13,411 | 15,240
24 18,288 | 12,192 - 9,144 28,650 | 35,050 | 12,192 | 15,240 | 18,288

Bing 7- 12 : Chiéu dai twong dwong ciia mot sé truwong hop dic biét

Puong kinh Dot mo, d/D bot thu, d/D Puong 6ng ndi vao thing

in | mm | U4 | 12 | 34 | U4 | 12 ]34 () | @ | G | @

3/8 {9,525 | 0,427 | 0,244 | 0,092 | 0,213 | 0,152 00,0914 | 0,457 | 0,244 | 0,457 | 0,335
1/2 | 12,7 | 0,548 | 0,335 | 0,122 | 0,274 | 0,213 | 0,122 | 0,548 | 0,305 | 0,548 | 0,457
3/4 |19,05] 0,762 | 0,457 | 0,152 | 0,366 | 0,305 | 0,152 | 0,853 | 0,427 | 0,853 | 0,67
1 25,4 10,975 | 0,609 | 0,213 | 0,487 | 0,366 | 0,213 | 1,127 | 0,548 | 1,127 | 0,823
1.1/4 | 31,75 | 1,432 | 0,914 | 0,305 | 0,701 | 0,548 | 0,305 | 1,615 | 0,792 | 1,615 | 1,28
1.1/2 | 38,1 | 1,768 | 1,097 | 0,366 | 0,884 | 0,67 | 0,366 | 2,012 | 1,006 | 2,012 | 1,524
2 50,8 | 2,438 | 1,463 | 0,488 | 1,22 | 0,914 | 0,488 | 2,743 | 1,341 | 2,743 | 2,073
2.1/2 | 63,5 | 3,05 | 1,859 | 0,609 | 1,524 | 1,158 | 0,609 | 3,657 | 1,707 | 3,657 | 2,651
3 76,2 | 3,962 | 2,438 | 0,792 | 1,981 | 1,493 | 0,792 | 4,267 | 2,194 | 4,267 | 3,353
3.1/2 | 88,9 | 4,572 | 2,804 | 0,914 | 2,347 | 1,829 | 0,914 | 5,181 | 2,59 | 5,181 | 3,962
4 101,6 | 5,181 | 3,353 | 1,158 | 2,743 | 2,072 | 1,158 | 6,096 | 3,048 | 6,096 | 4,877
5 127 | 7,315 | 4,572 | 1,524 | 3,657 | 2,743 | 1,524 | 8,23 | 4,267 | 8,23 | 6,096
6 152,4 | 8,839 | 6,705 | 1,829 | 4,572 | 3,353 | 1,829 |10,058 | 5,791 10,058 | 7,62

8 203,2 - 7,62 | 2,591 - 4,572 | 2,591 14,325 | 7,315 (14,325 |10,688
10 254 - 9,753 | 3,353 - 6,096 | 3,353 |18,288 | 8,839 |18,288 | 14,02
12 | 304,8 - |12,496 | 3,962 - 7,62 | 3,962 | 22,25 | 11,28 | 22,25 | 17,37
14 | 355,6 - - 4,877 - - 4,877 | 26,21 13,716 | 26,21 20,117
16 | 4064 - - 5,486 - - 5,486 | 29,26 | 15,24 | 29,26 | 23,47
18 | 457,2 - - 6,096 - - 6,096 | 35,05 |17,678 | 35,05 | 27,43
20 508 - - - - - - 43,28 21,336 | 43,28 32,918
24 ] 609,6 - - - - - - 49,68 25,298 | 49,68 39,624

Cac truong hop duong 6 ong n01 vao thung :

(1) - Nudc chuyen dong tir 6ng vao thing va duong 6 bng n01 bang mat véi canh thung.
(2) - Nude chuyen dong tur thung ra duong 6 dng va duong 6 ong nbi bang mit véi canh thung.
(3)- Nudce chuyen dong tur ong vao thung va duong 6ng ndi nhd 1€n khoi canh thung.

(4) - Nué6c chuyén dong tir thing ra dudng 6ng va dudng éng ndi nho 1én khoi canh thung.

7.2.4.2 Xac dinh ton that ap suat theo dé thi

Ngoai cach xac dinh theo cong thirc, trén thuc té nguoi ta hay sir dung phurong phap a6
thi. Cac do thi thuong xay dung t6n that ap suét cho 1m chiéu dai duong 6ng. Khi biét 2
trong ba thong s : Luu luong nudce tudn hoan (L/s), dudng kinh dng (mm) va tdc do chuyén
dong (m/s). Thong thuong ching ta biét truge luu lugng va chon toc do s& xac dinh duoc
kich thudc dng va ton that ap suat cho 1m dng.
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Hinh 7-1 : Tén thit dp suit (Pa/m) trén éng déin thép den Schedul 40

Hinh 7-2 : T on !hti't dp sudt (Pa/m) trong 5ng din nwéc bang dé;zg o
Trén hinh 7-2 biéu dien d6 thi xac dinh ton that ap suat (Pa/m) trong cac ong dan dong
loai K, L, M

Hinh 7-3 : Tén thit dp sudt (Pa/m) trong cdc ong din nwéc bang plastic

Hinh 7-3 trinh bay dd thi xac dinh ton that ap suét trong cac 6ng dan plastic . Khi xay
dung d6 thi ngudi ta lay nhiét do nudce 1a 20°C.

Vi du 1 : Xac dinh ton that 4p sudt trén mot tuyén ng thép ®100mm trude dau day bom,
biét chiéu dai tong 1a 50m, 01 van cira va c6 6 cat 90°
- Chiéu dai tuong duong ciia 6 ciit 90°
lig1 =6 x 3,048m = 18,28 m
- Chiéu dai tuong duong ciia van chin
lix = 1,362 m
- Tong chiéu dai trong duong
Ly =50+ 18,28 + 1,372 = 69,652 m
- Pdi v6i doan bng trude dau ddy ciia bom , theo bang  tdc do ndm trong khoang 2,4
+ 3,6 m/s. Chon o = 3 m/s.
- Can ctr vao dd thi hinh 7-1 , xac dinh dugc L= 25 Li/s va Ap =800 Pa/m
- Tong ton thét trén toan tuyén
YAp = 69,652 x 800 = 55.722 Pa = 0,557 bar
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7.3 Thap giai nhiét va binh gian n6
7.3.1 Thap giai nhiét

Trong hé thdng diéu hoa khong khi giai nhiét bang nudc bat budc phai sir dung thap
giai nhiét. Thap giai nhiét duoc sir dung dé giai nhiét nudc 1am mat binh ngung trong hé
théng lanh may diéu hoa khong khi.

Trén hinh 7-4 trinh bay cdu tao cia mot thap giai nhiét

Hinh 7-4 : Thap giai nhiét RINKI (H(‘)ng Kong)

Ciu tao gom : Than va day thap bang nhua composit . Bén trong c¢é cac khdi soi nhya co
tac dung lam toi nudc, tang bé mit tiép xuc, thuong c6 02 khdi. Ngoai ra bén trong con c6 hé
théng 6ng phun nudc, quat hudng truc. Hé théng dng phun nuéc quay xung quanh truc khi
c6 nudc phun. M6 to quat dat trén dinh thap. Xung quanh phan than con ¢o cac tim ludi , co
the dé dang thao ra dé vé sinh day thap, cho phép quan sat tinh hinh nudc trong thap nhung
van ngin can rac c6 thé roi vao bén trong thap. Than thap dugc lap tir mot vai tAm riéng
biét, cac vi tri 1ap tao thanh gan tang st bén cho than thap.

Phan duéi day thap c6 cac 6ng nudce sau : Ong nudc vao, dng nudc ra, dng xa cin, dng
cép nudc bo sung va ong xa tran.

Khi chon thap giai nhiét ngudi ta cin cir vao cong suat giai nhiét . Cong suat d6 dugc can
clr vao ma hiéu cua thap. Vi du thap FRK-80 c6 cong suét giai nhiét 80 Ton

Bang 7-3 dudi day trinh bay cac déc tinh ky thuét cua thap giai nhiét RINKI. Theo bang
d6 ta co thé xac dinh duogc luu luong nudce yéu ciu, cac thong so vé ciu trac va khdi luong
ctia thap. Tir luu luong ciia thap c6 thé xac dinh duoc cong suat giai nhiét ciia thap
Q=G.C, Aty
G- Luu lugng nudce cua thap, kg/s
Cy- Nhiét dung riéng ctua nude : C, = 1 kCal/kg.dd
At, - PO chénh 1éch nhiét dd nudce vao ra thap At, = 4°C
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Béang 7-13: Bang déc tinh ky thuat ctua thap gidi nhiét RINKI

MODEL LL Kich thuéce DPuong 6ng Quat Khbi luong Do 6n
(L/s) m h H D Vao Ra [Xatran |Xaday |BO sung m3/ph | ®mm | kW Tinh Co nudc dB
FRK-8 1,63 170 | 950 | 1600 | 930 40 40 25 15 70 530 0,20 54 185 46,0
10 2,17 170 | 1085 | 1735 | 930 40 40 25 15 85 630 0,20 58 195 50,0
15 3,25 170 | 990 | 665 | 1170 50 50 25 15 140 630 0,37 70 295 50,5
20 4.4 170 | 1170 | 1845 | 1170 50 50 25 15 170 760 0,37 80 305 54,0
25 5,4 180 | 1130 | 1932 | 1400 80 80 25 15 200 760 0,75 108 400 55,0
30 6,5 180 | 1230 | 2032 | 1400 80 80 25 15 230 760 0,75 114 420 56,0
40 8,67 200 | 1230 | 2052 | 1580 80 80 25 15 290 940 1,50 155 500 57,0
50 10,1 200 | 1200 | 2067 | 1910 80 80 25 15 330 940 1,50 230 800 57,5
60 13,0 270 | 1410 | 2417 | 1910 100 100 25 20 420 1200 | 1,50 285 1100 57,0
80 17,4 270 | 1480 | 2487 | 2230 100 100 25 20 450 1200 | 1,50 340 1250 58,0
90 19,5 270 | 1480 | 2487 | 2230 100 100 25 20 620 1200 | 2,25 355 1265 59,5
100 21,7 270 | 1695 | 2875 | 2470 125 125 50 20 680 1500 | 2,25 510 1850 61,0
125 27,1 270 | 1740 | 3030 | 2900 125 125 50 20 830 1500 | 2,25 610 2050 60,5
150 32,4 270 | 1740 | 3030 | 2900 150 150 50 20 950 1500 | 2,25 680 2120 61,0
175 38,0 350 | 1740 | 3100 | 3400 150 150 50 25 25 1150 1960 | 3,75 760 2600 61,5
200 434 350 | 1840 | 3200 | 3400 150 150 50 25 25 1250 1960 | 3,75 780 2750 62,5
225 48,5 350 | 1840 | 3200 | 3400 150 150 50 25 25 1350 1960 | 3,75 795 2765 62,5
250 54,2 590 | 1960 | 3760 | 4030 | 200 200 80 32 32 1750 2400 | 5,50 1420 2950 56,5
300 65 680 | 1960 | 3860 | 4030 | 200 200 80 32 32 2200 2400 | 7,50 1510 3200 57,5
350 76 680 | 2000 | 4160 | 4760 | 200 200 80 32 32 2200 2400 | 7,50 1810 3790 61,0
400 86,7 720 | 2100 | 4300 | 4760 | 200 200 80 32 32 2600 3000 | 11,0 2100 4080 61,0
500 109 720 | 2125 | 4650 | 5600 | 250 250 100 50 50 2600 3000 | 11,0 2880 7380 62,5
600 130 840 | 2450 | 5360 | 6600 | 250 250 100 50 50 3750 3400 | 15,0 3750 9500 66,0
700 152 840 | 2450 | 5360 | 6600 | 250 250 100 50 50 3750 3400 | 15,0 3850 9600 66,0
800 174 940 | 3270 | 6280 | 7600 | 250 250 100 80 80 5000 3700 | 22,0 5980 14650 74,0
1000 217 940 | 3270 | 6280 | 7600 | 250 250 100 80 80 5400 3700 | 22,0 6120 14790 74,0
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7.3.2 Binh (thung) gian no

Trong céc hé thong 6ng dan nudc kin thuong c6 trang bi binh gian no. Muc dich cua
binh gifin nd 13 tao nén mot thé tich duy trit nham diéu hoa nhimg anh huong do gian nd nhiét
clia nudc giy ra, ngoai ra binh con c6 chitc ning bd sung nudc cho hé théng trong truong
hop birori .

C6 2 loai binh gian né : Loai hd va loai kin.

Binh gidn nod kiéu ho 14 binh ma mit thoang tiép xtc véi khi troi trén phia dau hat
ctia bom va ¢ vi tri cao nhat cta hé thong.

Do cao cua binh gidn nd phai dam bao tao ra ¢t ap thuy tinh 16n hon tn thit thuy lyc tir
vi tri ndi thong binh gidn nd téi dau hit cia bom.

- - THUNG GIAN NAI

@

¢ BAM
@

Hinh 7-5 : Lap dit thung gidn no

Trén hinh 7-5, cdt &p thuy tinh doan AB phai dam bao 16n hon trd luc ciia doan AC,
néu khong nudc vé trén dudng (1) khong tré vé dau hit cia bom ma bi ddy vao thung gidn
nd lam tran nude. Khi lap thém trén dudng hit cia bom cac thiét bi phu, vi du nhu loc nuée
thi can phai ting d6 cao doan AB.

Pé tinh toan thé tich binh gifin nd ching ta cin clr vao mirc do ting thé tich cta nudc
cho ¢ bang 7-14 .

Bang 7-14 : Gian no thé tich nude theo nhiét do

t, °C 5 10 15 20 25 30 35 40 45 50
% Thé tich 0,02 10,1110,19|028 | 0,37 | 0,46 | 0,55 | 0,69 | 0,90 | 1,11

t, °C 55 60 65 70 75 80 85 90 95 100
% Thé tich 1,33 | 1,54 | 1,76 | 2,11 | 2,49 | 2,85 | 3,10 | 3,35 | 3,64 | 4,00

Binh gidn no kiéu kin duoc sir dung trong hé thong nudc néng va nhiét do cao . Binh
gidn no kiéu kin khong mé ra khi quyén va van hanh & ap suat khi quyén. Binh can trang bi
van x4 khi. Binh gidn né kiéu kin dugc lap dit trén duong hat cia bom, cho phép khi van
hanh 4p suat hut cia bom gan nhu khong doi.

Trong hé thong diéu hoa chung ta it gdp binh gidn nd kiéu kin.
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7.4 Lap dit hé thong dwong ong nwée

Khi lap dat h¢ thong duong 6 ong nuoc can luu y b tri sao cho trd lyc trén cc nhanh
dng déu nhau, mudn vay can bd tri sao cho tong chiéu dai cac nhanh déu nhau.

Trén hinh 7-6 trinh bay so d6 duong dan nudc lanh cung cap cho cac FCU va AHU .
O hinh 7-6a , ta thay chiéu dai cua cac nhanh ABGHA, ABCFGHA va ABCDEFGHA 1a
khong deu nhau do d6 tr¢ lyc cua cac nhanh khong déu nhau. So dd nay goi 1a so do duong
quay vé truc tiép. Pay 1a so dd don gian, dé 1ap dat va tong chiéu dai dudng dng nho. Tuy
nhién do tr¢ lyc khong déu nén can lip dat cic van diéu chinh d&& diéu chinh lugng nude cap
cho cac nhanh déu nhau.

O hinh 7-6b 14 so' @6 dwong quay vé khéng truc tiép , trong truong hop nay chiéu dai
duong di cia cac nhanh dén cac FCU va AHU déu nhau. Cac FCU (AHU) c6 duong cip
nude dai thi duong hdi nude ngan va nguoc lai.

Can luu ¥ khi tré luc ctiia cac FCU déu nhau thi nén sir dung so do khong truc tiép.
Néu cac FCU c¢6 tré Iuc khac nhau thi vé mat kinh té nén chon so dd loai truc tiép , lac do
can st dung cac bién phap khac dé hiéu chinh can thiét. Mot trong nhimg bién phap ma
ngudi ta hay ap dung 1a str dung van cau trén duong hit.

Hinh 7-6 : Céc loai so do b tri duong éng

Trén hinh 7-7 trinh bay hai trudng hop lap dat dudong 6ng theo so dd khong truc tiép |
phuong an thudng duge dp dung cho hé thong kin.

Hinh 7-7a trinh bay minh hoa tng véi trudng hop cac FCU bd tri v6i do cao khac
nhau va trén hinh 7-7b 1 trudng hop cac FCU bd tri trén cing mot do cao. Trong trudng
hop ndy ngoai viée can chi y bé tri duong dng di va vé cho cic nhanh déu nhau, nguoi thiét
ké can luu y t6i cot ap tinh do cot nudc tao nén. Theo cach bd tri nhu trén quang dudng di
cho tit ca cac FCU gan nhu nhau va c6t ap tinh déu nhau, do d6 dam bao phan bd nudc dén
c4c nhanh déu nhau.
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Hinh 7-7 : Cach b tri duong 6ng cip nuéc FCU

% %k ok
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