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LOI NOI PAU

Cudn “Bdi tdp nhiét dong ky thudt” duge bién soan dua trén néi dung gido
trinh ‘Nhiét dong ky thudt” do Nha xudt bén Gido due xudt ban thdang 5 — 2008,
dang duge s dung trong chu‘lo’ng trinh dao teo ky su & Triuong Pai hoc Xéy dung
cua cdc nganh: Xay dung, Hé thong thiet bi céng trinh, Ning luong va méi trudmg,
Cap thodt nude, Cong nghé vat liéu xéy dung...

Dé dap ung duge yéu cdu hoe tap ciia sink vién va déi mdi noi dung dao tao hé
Bai hoe, sdch ¢6 cdu tric cic chudng twong ing vdi cudn ly thuyét nhém gZ6p phdan
tang cuong hiéu qud trong viéc trang bi cde kién thic nhiét déng ky thudt. Ngoai
ra, ngi dung sdch con cé phan tém tdt Iy thuyét, tai liéu tra citu ve cde bai tap cé
gidi san dé sinh vién co thé lam bai tap mét cdch dé dang hon. Sinh vién c6 thé s
dung cuén bai tgp nay lam tai lidu trong khi thi, tic d6 co thé néng cao va mad réng
noi dung phan ly thuyét. Cde s&'liéu trong bai tdp dé duge lua chon phit hdp vdi cde
tai liéu ky thudt gip sinh vién c6 thé lam quen vdi nhiing tinh todn tiét kiém ning

litgng cia mon Nhiét dong ky thudt.

Tdc gid xin chén thanh cdm on sy givp dd cia b6 mén Ndng luong va moi

trdng dé o6 thé hoan thanh cudn sich nay.

Trong qud trinh bién soan khéng tranh khdi nhitng sai sét, rat mong nhén
duge su gop y cua ban doc. Nhitng y kién gép y xin gii vé dia chi email:
nhattrung@fot.vn, hodc Céng ty C6 phén Sdch Dai hoc ~ Day nghé, 25 Han Thuyén,
Ha Néi.

TAC GIA



Chaong 1

NHUNG KHAI NIEM CO BAN CUA NHIET DONG
KY THUAT

A — TOM TAT LY THUYET
1. Nhiét d
T(K) = t(°C)+ 273,15 = t(°C)+ 273 T {K) - Nhiét d tuyét déi

t (°C) — Nhiét dd Celsius

oy . D T0 _
K°C) - §[T( Fy-32] T (°F) — Nhiét d6 Fahrenheit

AY°C) = AT(K)

2. D6 dan nd dai cha vat rdn Al khi nhiét d6 thay ddi tir t, dén t,

B = Lag [F(t, -t (m)
i, - Chiéu dai vat rdn & t, _
oy i';" — Hé s& dan nd dai cta vat rin trong khoadng nhiét dé t, —» t, duge xac dinh nhu sau:
ot ~ oy (ot
a v = _‘.’b _t.f.v_.__“’._"__l (1/K)
2 T h

3. Do dan nd thé tich AV khi nhiét do thay ddi tir t, dén t,

AV = V1Btn
V, - Thé tich chét long &1,

Be ! v — Hé s6 dan nd thé tich trung binh trong khoang nhiét d6 t, — t, dudc xac dinh nhu sau:

:pm‘gtz_ﬁmlgt

bt -t) ()

4
2 HK
P | -t (1K)
4. Ap suat
P=Piqg* Pa
P = Pkq — Pk
p — Ap sudt tuyét ddi cla chét khi; p,— Ap sust khi quyén;
p.— Ap suat du; Pa— D9 chan khing.

Khi sif dung cac cdng thitc thiét lap theo phuong trinh trang thai khi ly tuéng thi ap suét duoc
tinh bang (N/m’ - pascal).



5. Nhiét dung riéng

Nhigt dung rieng thye: € =23

Nhiét dung riéng trung binh trong khoang nhiétdo t, »t, : C, . = m(C

Co.n v Co .y, & nhigt dung riéng trung binh trong khodng nhiét dd tr 0 - t, va 0 > t,.

t, -C t)

Qoaty "2 LRI A |

, \ C, — Nhiét dung riéng déng ap.
B6i v&i khi ly tudng:  —2 =k g i g1ieng @ang ap
R C, — Nhiét dung riéng dang tich.
k-1
Ban vi cla nhiét dung riéng: nhiét dung riéng khdi lugng (J/kg.K), nhiét dung riéng thé tich
{Jim*.K), nhiét dung riéng kildmot (Jkmol.K).

6. Nhiét va cong
Tinh nhiét lugng theo nhiét dung riéng:
© Q=G.C.A=V,C.At=MC,. At

Trong dé:
Q : Nhiét lugng (J)
C  :Nhiét dung riéng khéi lugng (Jkg.K). -
C’ 1 Nhiét dung riéng thé tich (J/ m®_K).
C.. :Nhiét dung riéng kildmol {J/kmol.K).
G : Khdi lugng chat khi (k).
Vi 1 Thtich & didu kién tiéu chudn (t, = 0°C, p, = 760 mmHg) (m®,);
M :S3 kitérol.

At=t, -t, - Suthay ddi nhigt dd (°C).

2 2
— Cong thay ddi thé tich clia chatkhi: /= [dl = [pdv {E{g}
. _ 1 1

2
J
- Congky thuat: 1 = [-vdp (=
ong ky thuat:  f, 1I\fp(kg)

- Quy udc ddu cla nhiét lugng va cong thay d6i thd tich nhu sau:
+ CMG nhannhiét: Q>0
+» CMGnhanhiét: Q<0
» CMG dén nd (sinh cong): L > 0
» CMG binén (nhan cong): L < 0



Bang 1.1. Dai don vi hé S! — hé Anh | My

CHIEU DAI
4 em T = 03937 in(inch) 1 in (inch) = 25400 com |
1T m = 3,2808 ft 1 Ft=12in = 0,3048 m
= 1,0936 yard 1 Yard=3ft = 0,9144 m
1 km = 0,6214 mile(statute) 1 mile(statute) = 1,60934 km
= 0,539 Seemeile 1 Seemeile = 185318 km
DIEN TICH
1 comt = 0,1550  sqin 1 sgin = 64516 om’
1w = 10,7639 sqft 1 sqft = 00820
THE TiCH
1 om® = 0,06102 cuin 1 cuin o = 16387 om® |
1 dm? = §1,024 cu in i cuft = 28,317 dm?
1 = 003531 cu ft 1 cuvyard = 0,7646 m’
= 61,026 cu in 1 gal(brit.) = 4546 !
= 0,21998  gal (brit.) 1 gal {am.) = 3,785 !
o = 0,26428 gal (USA} L
KHOV LUONG
T o e T T g oo ]
= 15,432 grain 1 oz = 28,35 g
1 kg = 2,2046 lo (av) 1 b = 18 0z
= (,4536 kg
= 7000 grains
1t = 0984 longtons
= 1,102 short tons 1 long tons (brit) = 1016 kg
1 kg/m? = (,06243 Ibfcu i shortton (USA) = 2000 Ib= 907, 2kg
1 Jb/cuft = 16,0185 kg/m?
1 gfkg = 7.0 grainfib 1 grain/lb = 00,1426 g/kg
1 gfm? = 0,437 grain/ cuft 1 grain/cuft = 22884 g/m?
1 g’ = 2,855  ton/sq mile 1 ton/ sg mile = (,3503 gim?
TOC PO VA LUU LUONG
s 196,85 fumin T1 fumin = 0508  omis |
1 km/h 0,6214 mph |1 mph = 160934 km/h
1 mih 4,403 gal/min{am.} 1 galimin{am.} (gpm) = 0,227 mith
3,666 gamin(brit.) 1 gal/min{brit.) (gpm} = 0,273 m3h
1 m%h -0,5886 cu f/min—(cfmy) 1 cu ft/min-{ctm) = 28317 Imin
i = 1,700 m*h
1 kgh = 00367 loimin | 1_tomin = 27216 kgh_
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AP SUAT VA LUC

"1 N {(Newton) 10,2248 ib(f) 1 ib(force} 4,448 N

1 (N/m%) = 00209 b 1 Ibfin? {psi) 6895 Nm?

i {Pascal) 68,95 mbar
i
| 703, 1 mmH,0

1 bar = 100000 Pa 1 Ibie 47,88 N/
| = 14,504 psi 00,4788 mbar

= 29530 inHg 00470 mmH,0
| = 0,987 atm 1 inH,0 249,08 N/
i1 mbar(100Pa) = 0,045 psi 2,4908 mbar
! = 00205  inHg 254 mmH,0
i = 0,4019 in H,O 1 inHg 33,864  mbar
. = 2,089 It 1 ftH,0 29,89 mbar

11 mmH,0 = 0,039 inH0
-1 atm = 14,696 psi = 760 mmHg
i = 101325 bar
!_ —————— e e ——— e e — e
| NANG LUONG
i
‘10 = 0948.10F BTU 1 BTU 1,055 kJ
1 kd = 0,048 BTU 1 ftlb (force) 1,356 J
11 kWh = 34145 BTU 1 HPh 2685 kJ
11 mWh = 34,1297 therms 1 therm (100 000 BTU) 0,1055  GJ

1 kCal = 4187 kJ 29,288  kWh
| " -
| CONG SUAT
1w = 34120 BTU/ 1 BTUh 0,2931 W

1 kW = 3412 BTU/h 1 HP _ 07457 kW

1 kw = 860 kCalfh 1 RT=3516 kW 12000  Btu/h
| ENTANPI VA ENTROP!

1 wm® U =Tp0%68  BTUR T BTURE 37.26 kJ/m?
1 kJikg = 0,43021 BTUNb 1 BTU/b 2,3244  kJikg
b1 KK = 0,5266 BTU/F 1 BTUF 1,899 KJ/K
| NHIET DUNG RIENG
|
1 CkikgK T TET0,0388 7 BTURBE 1 BTUMbF o 4,187 kJikgK
| . kJ/im*K
| 1 kdimK = 00149  BTUM'F 1 BTUMPF 67,07
!




NHIET

kJim? =

5
1 Wim* =
1 WIm'K =
1 WmK =
1 mPKwW =
1 mKWw =
LANH
C o -

CONG SUAT NHIET

1w =

1 kW

1}

0,0881

10,3170
0,1761
0,6780
6,9348
56786
1,7296

0,1442

02843

01019

14,22
22,74
3412

BTUAY
BTU/N
BTUM fi°F
BTUM ft F
BTU.in/h tt? F
h ft* F/BTU

h it F/BTU

h ft/ F/BTU in

fons of
refrigeration

HP (o hai)

EDR (hoi)
EDR (nusc)
BTU/Mh

CBTURY
BTU/ ft?
BTUM f2F
BTUM ftF
BTU. inth f F
h ft2 F/BTU
h ft F/BTU
h f? F/BTU in

-
1
1
1
1
1
A
1

1 tonof

refrigeration

o U

1 HP(ohai)
1 EDR (Buc xa tryc tiép
tugng ducng)

Hdi
Nudc

|1 L L { B | B ]

"

H

11357 kit
3155  wim’
5678  WImK
17296  WimK
0.1442  WimK
01761 MKW
05782  mKMW
6934  mKW

s W
esbeaw
(33475 BTU)
7034 W
4397 W

114



Bang 1.2. Bai nhiét d6 °F « °C

12

°C FiC °F °C FiC °F °C FiC °F
~20,0 4 248 2.2 36 96,8 24.4 76 168,38
-19.4 3 26,6 2,8 37 98,6 25,0 77 170,6
18,9 2 28,4 33 38 100,4 25,6 78 172,4
183 1 30,2 3,9 39 102,2 26,1 79 174,2
178 0 32,0 4,4 40 104,0 26,7 80 176,0
172 1 33,8 5,0 41 105,8 27,2 81 177.8
-16,7 2 35,6 586 42 107,6 27.8 82 179,6
161 5 37.4 6,1 43 109,4 28,3 83 181,4
156 4 39,2 6,7 44 111,2 28,9 84 183,2
5.0 5 410 7.2 45 113,0 29,4 85 185,0
14,4 6 428 7.8 46 14,8 30,0 86 186.8
-13.9 7 44,6 8,3 47 116,6 30,6 87 188,6
133 8 46,4 8.9 48 118,4 31,1 88 190,4
128 9 48,2 9,4 49 120,2 31,7 89 192,2
122 10 50,0 10,0 50 122,0 32,2 90 194.0
117 11 51,8 10,6 51 123.8 32,8 91 1958
A1 12 53,6 11,1 52 125,8 33,3 92 197,6
10,6 13 55,4 11,7 53 127,4 33,9 93 199,4
10,0 14 57,2 12,2 54 129,2 34,4 94 2012
9.4 15 59,0 12,8 55 131,0 35,0 95 2030
-8,9 16 60,8 13,3 56 132,8 35,6 96 204.8
83 17 62,6 13,9 57 134,6 36,1 g7 206,6
78 18 64,4 14,4 58 136,4 36,7 98 208,4
79 19 66,2 15,0 59 138,2 37,2 99 2102
67 20 68,0 15,6 60 140,0 37.8 100 212.0
6,1 21 69,8 16,1 61 141,8 38,3 101 213,8
56 22 71,6 18,7 62 1436 38,9 102 2156
50 23 73,4 17,2 63 1454 39,4 103 217,4
44 24 75,2 17.8 64 147,2 40,0 104 21,2
39 25 770 18,3 65 149,0 40,6 105 221,0
3.3 26 78,8 18,9 66 150,38 41,1 106 2228
28 27 80,6 19,4 67 152,6 417 107 2248
22 28 82,4 20,0 68 1544 42,2 108 226.,4
17 29 84,2 20,6 69 156,2 42,8 109 228,2
11 30 86,0 21,1 70 158,0 43,3 110 230,0
0.6 31 87.8 24,7 71 159,8 439 111 2318
00 32 89,6 22,2 72 161,6 44,4 112 2336
06 33 91,4 22,8 73 163,4 45,0 113 2354
11 34 93,2 23,3 74 165,2 45,8 114 2372
17 35 95,0 23,9 75 167,0 46,1 115 2390




Bang 1.3. H2 s8 dan nd dai cGa vat rin

Vat ligu

a Vat lieu o
(0°C + 100°C) (1/K) (0°C + 100°C) {1/K)

Nhém 2,38.10° | Magie 2,60.10°®
Bétong (1.1+12).10° | Mangan 1,75.10°
Bétong xi {0,58 =~ 0,66).10°° | Pa cdm thach (0,2+2,0).107°
Chi 2,90.107 | Péng thau 1,84.107°
Bakelit (2.1+36).10° | Vita xay (0,73 = 0,89).10°°
Péng dé 1,75.107% | Vita ximang {085+ 1,35).107°
Crém 0,70.10° | Nicken 1,30.10°°
Thép Crém (1,0 = 1,4).107% | Platin 0,90.10°°
Nhém Dura 2,35.10°% | Platin- Iridium 0,83.107°®
Sat 1,23.19°% Nhua PU 7,0.107°
Gang 1,04.10°% Nhua PVC 7.0.107°
Thach cao 25.10° | Nhua PE (15 + 23).10°°
Thay tinh 11l 16 0.81.10°% Thay tinh thach anh 0,051.40°%
Thay tinh 111 59 ~ 0,59.10° Bac 1,90.10°°
Thiy tinh 11l 1565 0,35.10°® Thép 1,15.407°
Mica 1,35.10° | Gé cing 1,70.10°®
Vang 1,42.10° | Styropor 85.107°
Granit (0,80 1,18).10% Titan 0,94.10°°
Cao su ciing (1,70 = 2.80).10% | Vonfram 0,45.10°
Ga sdi (doc thd) 0,76.10% | Ximang poclan 1,40.10°8
G0 s6i (ngang thé) 5,44.10° | Gach (0,36 = 0,58).107°
Gb thong {doc thg) 0,30.10°% K&m (Zn) 2.90.10°8
G4 théng (ngang thd) 5,80.10° | Thiéc (Sn) 2,67.10°°
Iridium 0,65,10°

Pa voi 0,7.107°

Ba vbi san 0,78.10°°

Constantan 1,52.107°

Clinke (0,28 + 0,48).10°

Béng 1,65.10 %

13



Bang 1.4. Hé s3 dan nd thé tich B cua chat Iong d ap suat 1 bar, nhigt dé 20°C

i . e e
Chat !ong [3 1!K) Chat tong B (1:‘K}
Axeton 1,49.10 2 Dau khoang (0,75 = 0,95).107°
Xang 1,20.40 * Dau parafin 0,97.10°°
Benzen 1,23.10° Dau oliu 0,75.10°3
CFC R12 2,59.10° D&u maé (0,92 3 1,00).10°3
CFCR114 201.10° Thiy ngan 0,1819.103
Etanol 1,10.10 3 H,S0, 100% 0,57.10 ¢
Glyxerin 0,47.10°3 D&u théng 0.97.10°
DAy dat - 0.70.10° Toluel 1,11.10°
Metanol 1,20.10 3 Nude 20 = 70°C (0,21 - 0,58).10°
I Nudc da -5 = -20°C (017 = -0,66).107?
J
Bang 1.5. Nhiét dung riéng va s& mi doan nhiét cla khi Iy tudng
L e g ) - i
kealfkmol.K kJ!kmoI K
Loai khi Trisdk — =
i Cuv Cup Cuv Cup
Mot nguyen tu 1,6 3 5 12,6 20,9
| Hai nguyén W 1,4 5 7 20,9 29,3
| Ba va nhleu nguyen w 1.3 7 g 29 3 377

14
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Bang 1.7. Théng $8 ky thuat bé dan nd DHEJ-5000"

ra-f__r
, Chiéu . Chidgu | _. .
B;;ﬁ'l:g Day | daibo D:iz:g Day | daibo bo :';’; dai
o _ dan dan

mm)_ | (mm) | (mm) (mm) | (mm) | (mm) | 5 (mm)
50A | 04 240 800A 15 400 +24
65A | 04 250 580 +40
80A | 04 | 250 I 600 +48
R 340 900A |15 400 74
100A | 0.4 250 580 +40
1 360 640 +48
125A | 08 250 1000A | 15 400 +24
_ ) 360 580 +40
150A | 0.8 | 300 L 640 +48
] ] 440 +30 1100A 1,5 400 +24
200A 0.8 300 +16 580 +40
440 +32 640 +48
250A | 1.0 300 +18 1200A | 15 400 +24
440 £32 | 580 +40
300A 1,0 300 +18 640 +48
440 +30 1300A 1.5 400 +24
L ‘ 524 +42 580 +40
350A 1,0 300 23 L B840 +48
440 +37 1400A 1,5 400 +24
1 524 +45 580 +40
400A | 10 | 300 +23 640 +48
475 +37 15004 1,5 400 +24

L 545 45 580 140 |
450A | 10 | 300 +23 640 +48
475 +37 2000A | 15 420 +24
) 545 45 | 600 +40
500A 1.0 300 123 660 48
475 37 2500A 2,0 460 +18
545 +45 620 +36
600A 1,2 300 +16 700 +45
475 +40 3000A 2,0 560 18
1 300 +49 720 +36




Bang 1.8. Thang s ki thuat bd dan nd XF

e - - —

Y
«I‘——-b!—br»
W\Af‘ .
_
Budng kinh Ap suit Do dan Luc day Téng chidu

I tiéu chudn thigt k& dai khi dan né | dai bd din nd

$4 higu S s - ]
j mm kPa Al mm N/imm mm
100-3506 | 100 | 345 16.0 110 80
| 100-350-12 (4) 345 32,0 65 132
| 100-350-20 - 345 52,0 33 204
100-1000-6 | - 1034 16,0 110 B2
| 100-1000-12 | 1034 32,0 55 134
100 1000-20 B 1034 29,0 129 220
100-2000°6 _ 2068 10,0 400 108
100—-2000 12 2068 20,0 200 167
100-2000-20 | _ 2068 23,0 252 256
125-350-6 | 125 345 15,0 141 80
12535012 | (5) 345 30,0 71 134
125-350-20 | 345 50,0 42 206
125-1000-6 1034 15,0 141 82
125~‘|000—12 ' 1034 30,0 71 136
125-1000-20 1034 28,0 161 222
125-2000-8 2068 90 498 116
125-2000-12 2068 18,0 249 175
125-2000-20 2068 280 161 265
150-350-6 150° 345 27,0 86 95
| 150-350-12 (6) 345 54,0 43 164
150-350-24 ] 345 67.0 78 321
| 150-1000-6 1034 27,0 86 103
150-1000-12 | 1034 30,0 163 181
150-1000-24 1034 46,0 172 343
150-2000-6 | | 2068 12,0 848 135
| 150-2000-12 | 2068 24,0 424 212

150-2000~24 | 2068 34,0 452 386 |
200-350-6 | 200° 345 26,0 112 95
| 200-350-12 8 ] 345 . 520 56 164
| 200 350-24 - 345 64,0 102 321
200 1000-6 1034 26,0 112 107
| 200-1000-12 1034 29,0 214 185
200-1000-24 1034 45,0 225 347
200-2000-6 2068 11,0 810 143
| 200-2000- 12 2068 22,0 455 218
200-2000-24 2068 38,0 499 394

2.7 1Y e KF THRIAT



[ 250-350-4 |

_____ 250° 345 38,0 51 170
250-350-8 (10) 345 73.0 25 256
25035016 | 345 84,0 97 450
 250-1000—4 1034 21,0 387 186
250-1000-8 1034 42,0 194 280
250-1000-16 1034 55,0 274 430
250-2000-4 2068 22,0 1069 170
250-2000-8 2068 15,0 534 261
250-2000-16 2068 43,0 510 472
300-350-6 300° 345 46,0 102 223
300-350-12 (12) 345 92,0 51 358
300-1000-6 345 29,0 310 240
300-1000-12 1034 58,0 155 380
300-2000-6 1034 22,0 594 226
300-2000-12 1034 44,0 287 370
| 350-350-6 350° 345 46,0 112 179
350-350-12 (14) 345 92,0 56 314
350-1000-6 1034 31,0 290 . 198
350-1000-12 1034 62,0 145 338
350-2000-6 2068 18,0 1250 247
350-2000-12 2068 38,0 625 398
400-350-6 400° 345 46,0 120 178
| 400-350—12 {16) 345 92,0 80 314
400-1000-6 1034 310 334 204
400-1000-12 1034 62,0 187 344
400-2000-6 2068 20,0 1216 259
400-2000-12 2068 40,0 608 410
450-350-6 450" 345 47,0 124 185
450-350-12 (18) 345 94,0 62 320
450—-1000-6 1034 30,0 376 210
450—1000-12 1034 60,0 188 350
450-2000-6 2068 20,0 1372 271
450-2000-12 2068 40,0 886 422
500-350—6 500" 345 47,0 138 193
500-350-12 (20) 345 94,0 6S 328
500-1000-6 1034 30,0 420 216
500-1000~12 1034 60,0 210 356
| 500-2000-6 2068 28,0 1376 202
500-2000-12 2068 56,0 688 450
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: Bang 1.9. Théng s8 k¥ thuat bd dan nd thé tich

Tich nudc vao binh
khi bom chay

Ngimg cip nudc
khi bom tét

I Kich thude {mm) . Murc sut ap
L. Thé tich
Model , 1.3/2,7 2.0/33 2,7/40
buding kinh Cao téng (/)
{bar) {bar) (bar)
AT- 421 762 1860 625 230,9 193,0 170,3
AT- 422 762 2310 833 306,6 257 .4 2233
AT- 423 914 2165 1040 386, 1 321,7 280,1
AT- 424 914 2480 1230 4542 382,3 333, 1
AT—426 | 1220 2080 1666 617,0 5148 450,4
AT- 427 1220 2430 2082 772.2 647.3 564,0

Bang 1.10. Thang s6 vat ly cia khong khi kho theo nhiét d§ (p = 760 mmHg)

t P c, x t p c, X
(°C) kgim* | kJ/kg.dd | Wim.dd °C} kg/m®* | kJ/kg.dd | Wim.do
-50 1,584 1,013 2,04 120 0,898 1,809 3,34
—40 1,515 1,013 2,12 140 0,854 1,013 3,49
30 1453 | 1013 22 160 0815 | 1017 | 364

50 1,695 1,000 2,28 18D 0,779 1022 | 378

-0 1342 1,009 2,36 200 0,746 1,026 3,93
0 | 1293 1,005 2,44 250 0,674 1,038 4,27

00 | 1,247 1,005 251 300 0.615 1,047 46
20 1,205 1,005 2,59 350 0,566 1,059 4,91

S 71,165 1,005 2,67 400 0,524 1,068 5,21
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: - - T 5 - -
(°C) kg/m* | kJ/kg.dd | Wim.de (°C) | kgim® | kJikg.dd | Wim.dé
a0 | 1428 | 1005 | 276 "~ 500 " 0,456 1,003 574 |

50 1,093 1,005 2,83 600 0,404 1,114 622
60 | 106 | 1005 | 28 [ 700 0,362 1135 | 671
70 1,029 1,005 2,96 800 | 0,329 1,156 7.18

80 1 1,005 3,05 900 0,301 1172 | | 7.63 |

90 0,972 1,005 3,13 1000 0,277 1,185 8,07

100 0,946 1,009 3,21 1100 0,257 1,197 8.5

B— BAI TAP
1.1. Trong 1 binh c6 thé tich 0,25 m* chlia oxy & ap suat tuyét 6i 1a 18 bar va nhiét d6 28°C.

Xéac dinh:

a) Ap sudt du theo cac don vi khac nhau: bar, N/m?, mmHMg, atm, mH,O biét ap suat khi
quyén bang 760 mmHg & 0°C.

b) Nhiét dé oxy tinh theo do Kenvin, Farenhet,

c) Thé tich riéng va khdi Iigng riéng clia oxy & trang thai trong binh.

d} Khéilugng 'oxy chira trong binh.

e} Néu khi trong binh dudc gia nhiét tai 250°C, Tinh nhiét Iuong cén thiét dé gia nhiét,

1.2. Budng 6ng dan nudc lanh cla hé théng diéu hoa khéng khi dudng kinh — DN200 1am bang
thép c6 chidu dai 100 m |ap ¢& dinh 2 dau. Xac dinh sb ludng bd dan nd can thiét dé dudng
8ng khdng hu héng khi nhigt do thay d8i tir t = (7 +40)°C, (hé s8 dan nd dai trung binh cla
thép va clia bd dan nd tra bang).

1.3. Budng dng nude lanh cda hé théng didu hoa khdng khi ¢6 dudng kinh — DN200 lam bang vat
ligu Polyetylen (PE) c6 chiéu dai 84 m #4p c6 dinh 2 dau. Xac dinh s3 ludng bd dan nd can
thi€t g€ dudng Sng khdng hu héng khi nhiét do thay ddi tirt = (5 - 40)°C, (hé s& dan né& dai
trung binh clia PE va cda bo dan né tra bang).

1.4. Budng 6ng nudc gidi nhiét clia hé thdng didu hoa khdng khi co duong kinh — DN150 lam bang
Polypropylen (PPR) c6 chiéu dai 60 m I&p c6 dinh 2 dau. Xac dinh 58 lugng bd dan nd can
thigt d€ dugng éng khdng bi hu hdng khi nhiét d thay ddi trt = (10 = 50)°C, (hé s6 dan nd
dai trung binh clia 6ng PPR va cta bd dan nd tra bang).

20



1.5. Mot dap bé téng cé chiéu dai 40 m, nhiét dé khéi bé téng sau khi 46 t, = 50°C. Sau mét thdi
gian nhiét dd khdi bé tong giam xudng t, = 30°C. Xac dinh d6 gidm chiéu dai dap bé tong la
nguyén nhan gay hién tuong n(t vd, {hé s& dan nd dai trung binh cla bé téng tra bang).

1.6. T8ng thé tich nudc lanh trong hé thdng diéu hoa khéng khi la 40 m®. Xac dinh do thay ddi thé
tich cla khdi nude trén khi nhiét a6 thay doi tir t = (20 + 80)°C dé xac dinh thé tich binh dan
nd vdi khoang ap suat tam viéc cla binh 1a 1,3/2,7 (bar), (hé s& dan nd thé tich clia nudc
tra bang).

1.7. M6t binh chifa xang ¢ dung tich 10 m® lam viéc trong méi trudng cbé nhiét do thay ddi
t=(10+ 50)°C. Xac dinh thé tich x&ng t3i da nén chifa trong binh @& dam bao an toan, (hé sd
dan nd thé tich clia x&ng tra bang).

1.8. MSt binh thép chita khang khi ¢é thé tich 0,05 m* d ap suat tuyét déi 9 bar dugc gia nhiét tu
nhiét 4o 25°C dén 400°C.

— Xac dinh nhiét dung riéng trung binh clia khdng khi trong khodng tir 25°C dén 400°C theo
bang Nhiét dung riéng 1.6.

- Tinh nhiét Iuong can thiét cho qua trinh gia nhiét.

1.9. Mat binh ¢o thé tich 0,45 m*, chifa khdng khi & ap sudt du 5 bar, nhiét d6 25°C. Lugng khdng
khi can thoat ra khéi binh |& bao nhiéu dé ap suat trong binh cé do chan khoéng 1a 450 mmHg,
trong di€u kién nhiét dé khéng khi xem nhu khong ddi. Bist ap suat khi quyén 760 mmHg.

1.10. MOt khinh khi cdu cé thé tich 1200 m? chita hydro dugc tha vao khi quyén.cé ap suat 1 barva
nhiét 45 27°C. Tinh lyc nang khinh khi cau, biét ap suat va nhiét do cla H, trong khi cdu la
1 bar va 27°C.

C — BAI GIAI ViDY

1.1. Tém tét
Binh chira O, ' Xac dinh:
Vv=025m? a) p, theo bar, N/m?, mmHg, atm, mH,0
p =18 bar b) T (K), t {°F)
t=28°C ¢) v {mkg}, p(kg/m®)
Pvq = 760 mmHg ao°c d) G (kg}
t;; = 2500C B} Q (kJ)

< Tinhteéan:
a) Ap suat du

Pa=pP—Pyg= 18 ;%g = 16,987 bar

= 16,987.10° N/m?
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=16,987.750 = 12740 mmHg
= 16,987.0,987 = 16,766 atm
= 16,987.10,2 = 173,267 mH,0
b) Nhiét dd cda Oxy:
T=28+273 =301K

= %.23+32 = 82,4 °F

¢) Ap dung phudng trinh trang thai cho 1kg khi Iy tudng: pv = RT

— Hang s6 chét khi clia khi Oz R = 8314 _ —8—2-;—4 Jikg.K
18 .

— & diéu kién trong binh:

3314 304
... . RT a3 )
+ Thétichriéng: v=—= — = 0,043 m'kg
p 18.10
, . 1 1
+Khéi luong riéng; p = — = ——= = 23 kg/m®
8i lugng riéng: p .~ 6043 g/m
d) Kh&ilugng oxy chifa trong binh:
=Y. 22 _5754 kg
v 0,04

e) Knhéi khi trong binh dugc gia nhiét trong diéu kién V = const:
— Nhiét luong cén thigt d& gia nhiét:

Q=GO t)= G n(t ~t)

Q=575 2314 _ (250 - 28) = 820703 J = 829,703 kJ
32014 1)
1.2. Tom tit

f,=100m
DN = 200 mm T
t, = 7°C - o
L, = 40°C ? | Goi 43 trugt
Xac dinh: S8 bd dan nd. /*

100 m

NANANRNN

Géi d8 ¢ dinh

L

Hinh 1.1
a) Bo dan nd b) Cach l&p bd dan nd

22



% Tinh toan:
— Khi nhiét dé thay ddi tir 7°C + 40°C, tra bang 1.3 ¢6 hé s8 dan nd dai cla thép la:
o, =115.10 % 1K
- D% tang chidu dai clia 3ng thép khi nhiét dd thay d8i tir 7°C + 40°C la:
Al =1ey, (t, - t,)=100.115.10 *(40-7) = 0,03795m
Tra bang vdi 6ng DN = 200, s dung bd dén nd loai DHEJ 5000 (bang 1.7} cb chiéu dai
440 mm va do dan nd dai cha 1 bd: Ax = +32mm,
— S8 bd din nd can thidt d8 dudng dng khong bi hu hdng khi nhiét dé thay dai tir 7°C + 40°C
no A 003795
kAx = 13.32.10°
k: Hé sé Iua chon cla thiét bj (k = 1-1,5).

~1. Vay c&n 1 bd dan nd.

1.5. Tom tat
,=40m Xac dinh:
t, = 50°C — Al {m)
t, = 30°C

+ Tinh toan:
~ Khi nhiét da thay déi tir 50°C = 30°C, tra bang 1.3 ¢ hé s& dén nd dai cla bé tong la:
a, = 115.10 * 1/K
_ D6 gidm chiéu dai ctia khéi bé téng khi nhiét do thay d8i tir 50°C + 30°C ta:
Al = lag {1, ~t,) = 40.115.10 ®(30 - 50) = -0,0092 m

1.6. Tém tat
V,= 40 m® H,0 Xac dinh:
t, =20°C . AV(nY)
t, = 60°C

%+ Tinh toan:
— Khi nhiét d6 thay ddi tir 20°C + 60°C, tra bang 1.4 c6 hé s& dan nd thé tich clia nudc 1a:
B, =0,30.10° #K
- P& dan nd thé tich cha nudc khi nhiét dd thay ddi tir 20°C + 60°C Ia:
AV = V8, (t, ~1,) = 40.0,30.10° (60 -20) = 0,48 m’
Pé an toan sl dung binh c6 d6 dan nd la: AV.k =0,48.1,2 =0,576m’
k: Hé s& Iya chon clia thiét bi (k = 1= 1,5).

V& khodng ap sudt lam viéc clia binh 1a 1,3/2,7 (bar), tra bang 1.9 ¢ thd chon binh din nd cb
thé tich dan nd 617,0 tifc loai AT 426.
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CHUONG 2

QUA TRINH NHIET PONG CUA KHi VA HOI

A — TOM TAT LY THUYET

1. Bang cong thiic cac qua trinh nhigt dong co ban cua khi Y tudng

Bang 2.1. Cong thic cac qua trinh nhiét ddng cd ban cla khi Iy tudng

Qua trinh
i 3 T, i ) . _ Boan ﬁl:i@t Da bién
Pang tich bang ap | pang nhiét . o
pv" = const pv" = const
v = const p=const | T=const
q=0 C, =const
n L 0 1 K n
c, C, cC, o 0 n-k
I R SR A T L B
v T p t T 1 1 T 1
.2 1 1__2 L} (&)k = i J (P, o (_1)n 1
Vi NN SR & P2 S P Tz Pz T
P? T2 ..V_L V_'l ko 12 ll“'l V_'J no_ TZ n"1
5 T 1 v, {Vz) —(T1) {V?) _(1:)
i T p v p k1 v p n1 v .
i ? 2 2 z 1 4k 1 Fi 140t
- 2 = 1 (T2 = (1) (T2 =)
1 P, v, Py v, P, v,
k¥ n
k I
' 0 ofv,-v) | RTn P | RL 1_[22_J RT |4 [P
P; k-1 P n-1 P,
C.(T,-T)
q, CAT,-T) | C(T, -T)) | T(s, -s,) 0
’ ’ " © C.(T, T)+ [pav
’l.m 12 V(p‘l p2) 0 "12 k;TZ n"’l?
T T. o] T
s, S, C, in-%, C, In# Rin = C.In_?
{ T1 ’ T1 ? 0 " T1

Don vi: p (N/mP) ;v (m/kg) | R (Jkg.K) ; T(K) : C, {J/kg.K) : C.(Hkg.K) . C, (Vkg.K) . T {(Jkg} ! q (Jkg);
A8 (Jkg K).
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2. May nen piston
a) Mdy nén piston 1 ¢cdp Iy tudng
- Cong tiéu t8n trong qua trinh nén da bién:L, =L,,, = IVdp nk,, (W)

Trong d6: n - S& md da bién
L,, — Cong thay d&i thé tich ctia qué trinh 1-2 (W).

n-
Trong do: G : Khdi iugng méi chét chiu nén (kg/s)

. e T
— Nhiét trong qua trinh nén: q, =C (T, - T,) = {3r1T1(?2 -1} (J/kg)

1

C, - Nhiét dung riéng clia qua trinh da bién (J/kg.K).

b) Mdy nén piston m cdp

. i nty
— Cong clia may nén mcap nén: [, = mi - URT i 1-x" J (J/kg)
_ \

n-1

TysGnén: a=n,=mn,=.m, = V}E
— Nhiét toa ra trong cac ¢cdp nén: g, - G, =...4,, = C,T,{n " 1) (Jikg).
— Nhiét toa ra trong céc binh fam mat trung gian: g, =q, =...=q, = C,(T,  T.) (J/kg).

3. Cac qua trinh luu déng cua khi va hai
- Luu luong clia dong 6n dinh doan nhiét:
G - pfo - -‘-‘E-’ = const  (kg/s)

Trong dé: p— Khdi lugng riéng cla chat khi (kg/m?).
v — Thé tich riéng cla chét khi (m%/kg).
f - Dién tich tiét dién dng (m?).
w— Téc db dong khi (m/s).
— Déi voi khi Iy tudng, tdc 6 déng khi tai clfa ra ong tang toc:

[ . e — K__‘
k _ ]y ko P, )"
W, = \[ k 1{p1 1 pzvz) - 2'( .1p._\-".| 1 [p) (mfs)

— D3 véi khi thuc cb thé st dung dd thi i-s dé xac dinh iy, i,; tir d6 o, dudc tinh theo cong thirc:

\/2(| i) (mis)
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2d {mm) 20 {(mm) [ L (mm)
125 360 313
160 360 212
2090 360 99

Hinh 2.1. Ong tang t&c nhé din trong k¥ thuat théng gio

0 @d125 160

"""‘6 800 T T T !3 ]
o’ ey =
Q. P =12 kg/m
a= 600 // /
< 500 / / 200
400 /
% /
@ 300 /‘ /
= / /
= /L /T
@ 200
¢ =Tl
= / / /
- 100 / / /

80 y //

60 // y ’/

50 7 /

Y,
40
400 600 1000 2000 3000

L (m%h)

Hinh 2.2. T8n that 4p suat va vy lugng qua &ng tiing téc nhé dan
Van té¢ ra khéi dng ting tdc 0 = 10 + 25 m/s



B — BAI TAP

2.1. Mt binh kin c6 thé tich V= 0,015 m® chira khéng khi & ap sudt dau p, = 1,008 bar, nhiét do

t,= 30°C. Khéng khi dugc cip nhiét ddng tich Q = 16 kJ.

Xac dinh:
~ Nhiét @b cudi t, (°C), ap sudt cudi p, (bar) qua trinh;
- Khéi iugng khong khi chita trong binh G (kg);
— Tinh dé bién thién AU (kJ),AS (kJ/K};
- Bidu dién cac qua trinh trén dd thi p-v, T-s.

Cho biét khdng khi ¢6: C,= 0,7171 kJkg.K; R = 287 Jkg.K: k= 1,4

2.2. M6t binh kin c6 thé tich 0,12 m® chita khi oxy cé ap suft tuyét d&i 10 bar va nhiét d6 50°C,

duge cdp nhiét déng tich, nhiét d6 tang dén 150°C.

Xac dinh:
— Khéi ludng G (kg) va ap sust p, (bar);
~ Nhiét lugng can cung cdp Q{kJ);
— Tinh d8 bién thién AU (kJ), AS(kJ/K);
- Biéu dién qua trinh trén d6 thi p—v, T-s.

Cho biét khéng khi cé: C,= 0,7171 kg K, R = 287 Jka K. k= 1.4

2.3, Xylinder ¢ dudng kinh d = 400 mm chifa khong khi c6 thé tich 0,08 m?, ap suét 3,06 atm, nhiét
86 15°C. Néu khong khi nhan nhiét trong diéu kién piston chua kip dich chuyén (V = const)
va nhiét do khéng khi tang tai 398°C.

Xac dinh:
- Luyc tac dung 1én mat trong ciia piston F{N);
— Khéi Iigng khdng khi co trong xylinder G (kg);
— Nhiét lugng cung cap Q (kJ);
~ Luong bién ddi AS (kJ/K);
- Biéu dién qua trinh trén do thi p—v, T-s.
Cho biét khéng khi ¢é: C, = 0,7171 kd/kg K ; R = 287 Jlkg.K ; k= 1,4,

2.4. Khdng khi trong xylinder dan nd& dang nhiét & nhigt do t = 20°C, tr thé tich V,= 4,5 m®, 4p sudt
p, = 5 bar dén thé tich V,= 5.4 m".
Xac dinh:
— Théng s p, (bar);
- Lugng nhiét can cung cdp Q (kJ);
— Tinh @ bién thién AS (kJ/K)cla khéng khi trong xylinder;
- Biéu dién qua trinh trén d6 thj p-v, T-s.
Cho biét khong khi ¢cd: C,=0,7171 kdikg.K; R = 287 Jikg K k = 1,4.
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2.5.Cho 5 k‘g khong khi cO thong sé ban dau p, = 0,8 bar, t, = 35°C, thuc hién qua trinh nén déng

nhiét t6i ap suat p,= 6,2 bar

Xac dinh:
- Cac thdéng s6 V,(m%). V,(m?);
- Nhiét lugng cla qué trinh Q (KJ);
- Cong thay déi thé tich L (kJ);
- Sy thay d6i entropi : AS (kJ/K);
- Biéu dién qua trinh trén a8 thip — v, T — s. _

Cho biét khéng khi co: C, = 0,7171 kJikg.K; R = 287 Jikg.K: k = 1,4,

2.6. Cho 0,05 kg khong khi ¢4 nhiét d6 350°C, ap suat tuyét déi 28 bar, tién hanh qua trinh gia

nhiét déng ap dén nhiét 4o 810°C.

Xac dinh:
— Thé tich dau, cudi : V, (m?), V, (m?);
- Nhiét lugng cap vao Q (kJ);
- Cong thay d8i thé tich L (kJ):
- Su thay déi ndi nang: AU (kJ) va thay di entropi : AS (kJ/K):
- Bidu dién qua trinh trén dé thip v va T-s.

Cho biét khong khi cé: C, = 0,7171 kdfkg.K ; R = 287 Jikg.K: k = 1.4.

2.7. Cho 0.004 kg khong khi & ap suét ban ddu p, = 35 bar, nhiét do ban ddu t, = 1000°C dan nd
© doan nhiét dén ap sudt p, = 2 bar.

Xac dinh:
- Thé tich ddu, cui : V,(m?), V, (m?);
— Nhiét 46 cudi clia qua trinh: t, (°C):
- Céng thay déi thé tich L (kJ);
— 8y thay d&i n6i nang AU (kJ};
- Biéu dién qua trinh trén dé thi p-v va T-s.

Cho biét khéng khi cé: C, = 0,7171 kJikg. K : R = 287 J/kg K. k = 1.4.

2.8. Cho 0,008 kg khong khi cé théng s6 ban dau V, = 0.003 m?, t, = 26 °C thuc hién qua trinh nén
doan nhiét d&n thé tich V, = 0,0005 m®,
Xac dinh;
- Ap suét diu va cudi : p, , p,(bar);
— Nhiét dd cudi: t, (°C);
— Céng thay ddi thé tich L{kJ):
- Sy thay d&i ndi nang: AU(KJ);
- Bi&u dién qué trinh trén dé thip — v, T-s.
Cho biét khéng khi co' C, = 0.7171 kJkg.K: R = 287 J/kg.K: k =1,4.
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2.9. Cho 4 &g khdng khi ¢6 thdng sé ban dau p, = 20 bar, t, = 140°C thuc hién qua trinh dan nd
doan nhiét thé tich tang 6 Ian.
- Xac dinh:

— Thé tich ddu va cudi: V, . V, (m?);
— Nhiét do cudi va ap suét cudi : t, (°C); p, (bar);
— Su thay d6i ndi nang: AU (kJ);
— Céng thay ddi thé tich L (kJ):
— Biéu di&n qua trinh trén dé thip - v, T-s.

Cho biét khong khi cd: C, = 0,7171 kJfkg.K; R = 287 J/kg.K: k = 1,4,

2.10. 5 kg khéng khi dudc nén da bién vdi s mi da bién n = 1,2 trong may nén tir nhiét 8o
t,= 20°C, ap sudt p, = 0,981 bar dén ap suét p, = 7,845 bar.
Xac dinh: '
- Céc thdng s8 trang théi: 1, (°C), V, (m?), V,(m?);
Lugng nhiét toa ra Q (kJ);
Lugng bign ddi ndi ndng AU (kJ) ;
Cang thay ddi thé tich L (kJ);
— Biéu di&n qua trinh trén dé thi p~v, T-s.
Cho bigt khéng khi cé: C, = 0.7171 kdtkg K: R = 287 Jikg.K.

2.11. Cho £,003 kg khdng khi véi thong s8 ban dau p, = 1 bar, t, = 27°C dugc nén da bién t5i
p, = 20 bar, t,= 217°C.
Xac dinh:
— Cac thang s6 trang thai: V,{m®), V, (m?);
— 86 mii da bién: n;
— Cang thay dai thé tich L (kJ):
— Nhiét lugng Q (kJ);
— Biéu dién qua trinh trén dd thi p—v, T -s.
Cho biét khéng khi co: €, = 8,7171 kdlkg.K ; R = 287 Jikg.K.

2.42. Cho 0,02 kg khdng khi véi théng sd ban dau p, = 32 bar, t, = 927°C dugc dan nd da hién vdi
n = 4/3 dén thé tich tang 14 1an.
Xac dinh:
— Cac théng sd trang thai : V, (m*), V, (m?), p, (bar), t, (°C);
— Codng thay d3i thé tich L (kJ):
— Nhiét (ugng Q (kJ):
~ D% bién thién AUKJ), AS(KJ/K);
— Biéu dién qua trinh trén dé thip — v, T~ s.
Cho biét khéng khi co: C, = 0,7171 kJ/kg.K ; R = 287 Jkg.K.

2.13. Khong khi trong xylinder ¢é thé tich 1,25 it va thong s ban dau p, = 1 bar, t, = 27°C dugc
nén da bién véi n = 1,2 tdi ap suét p, = 7 bar.
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2.14,

2.15.

2.16.

2.17.

Xac dinh:
— Cac thdng s6 trang thai : V, (m?), t, (°C);
— Cong thay dgi thé tich L (kJ);
~ Nhiét lugng Q (kJ);
— D6 bign thign AU (kJ),AS (kJ/K):
— Biéu dién qua trinh trén d8 thip—v, T —s.
Cho biét khéng khi co: C, = 0,7171 kJ/kgK ; R = 287 Jikg.K.

May nén khi ly tudng mét cdp cb cong suat 100 m¥h. Khang khi ¢b ap suat p, = 1 atm, nhiét
do t, = 27°C dugc nén dén 4p sudt p,= 8§ atm theo qua trinh da bién vdin = 1.2,

Xac dinh:

— Thé tich cudi va nhiét d6 cudi cac qua trinh nén:
— Céng suét clia may nén;
- Lugng nhiét toa ra trong qua trinh nén;
— Biéu dién qua trinh trén d3 thi p-v va T—s.
Cho biét khéng khi c6: C, = 0,7171 kJikgK ; R = 287 Jikg.K.

May nén khong khi 2 c&p Iy tudng, ap sust ddu p,= 1 atm, ap sust cudi p. = 9 atm. Tién hanh

nén da bién n = 1,2, nhiét 44 dau t, = 27°C.

Xac dinh:
- Bi€u dién qua trinh trén d8 thi p-v va T-s;
~ Ap suét cudi va nhiét dd cusi cac qua trinh nén:
— Cong clla may nén va nhiét tod trong cac binh lam mat trung gian tudng (ng vai 1 kg
khong khi va 5 kg khéng khi.

Cho biét khéng khi c6: C, = 0,7171 kJikgK; R = 287 Jkg.K.

Khong khi luu déng doan nhiét qua 8ng tang tdc nhd din (vdi phun) cd kich thudc dau
vao/ra la : d,/d, = {(360/160) mm.
Biét khdng khi c6 Iuu lugng V = 2000 m¥%h, ap suat £, = 1,08 bar, nhiét d6 t, = 22°C thdi vao
mai trudng c6 ap sudt p, = 1 bar.
Xac dinh:

— Téc d6 dau vao va ra clia 6ng tang téc.

— Cdng k¥ thuat,
Cho biét khéng khi cé: C, = 0,7171 kJkgK ; R = 287 J/kg.K: k = 1,4.

Khéng khi luu déng qua voi phun nhd dan ¢d kich thude d\/d, = (100/30)mm. Biét Iutu ludng
qua voi phun 12 100 m%h, ap sudt p = 1,1 bar, nhiét dd t, = 20°C dugc thdi vao phong cé ap
suét 1 bar.
Xac dinh:

~ Téc d6 déu vao va ra clia 8ng tang téc:

— Cong k¥ thuat.

2.18. Xac dinh téc d¢ luu déng clia khdng khi va kich thudc mit cat clra vao va ra clia 6ng tang téc
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Biét Iwu lugng ctia dong G = 55,5 Iis, ap suat va nhiét 44 ¢ clta vao la 1,08 bar va 20°C, ap
sudt clia mdi trudng sau 8ng tang tdc bsing 1 bar.



C - BAI GIAI Vi DY

2.1. Tom tat
V =0,015 m* = const Xac dinh:
p;, = 1,008 bar t, (°C), p; (bar);
t, = 30°C G (kg);
Q=16 kd AU(KJ), AS(KJ/K) ;

C,,= 0,717 kJ!kgK, R= 287J!kgK, k=14 Bléu dléﬂ trén p—v, T-s.
+ Tinh toan:

Ap dung phuong trinh trang thai cho G kg khi ly tudng: pV = GRT

Khai iugng khéng khi chita trong binh:

5
_PY _1,00810°0015 0
RT,  287(30+273)

Nhiét dd cudi qua trinh:

Q:GCv(Tz_T1):>T2 ZE{-J_+T1 :

W

= -—L
2 0.017.0,7171

t, = 1342°C
Ap suét cudi qua trinh:
16156

P, _T. =, =P, 2> =1008—-==5373 bar
p, T, T, 303

+303 =1615K

0 bién thién néi nang:
AU=0Q=16 kJ
Do bién thién entropi:
AS = GC,In2 =0,017.0,7171.1n 1% _ 6,020 kUK
T. 303

1

% Biéu dién qua trinh trén d8 thi p—v, T-s:

<{
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2.4. Tom tit

t = 20°C = const Xac dinh:
V,=45m? p; (bar)

P, = 5 bar Q (kJ);
V,=54m L {(kJ);
C.=0.7171 kJ/kg.K: R = 287J/kg.K; k=1,4 AS (kJ/K).

Biéu dién trén p-v, T-s.

* Tinh toan:
Ap dung pht/ong trinn trang thai cho G kg khi Iy tudng: pV = GRT, vdi T = const ¢é:
p, VY, \ 4,5

= - = p,—t =52 =417 bar
p, v, PPy TY5g
Khéi lugng khdng khi cé trong xylinder:
4
PV, 51045 26,757 kg
RT 287293

Nhiét Iuong can cung cdp:
Q ~ GRTin P 26‘757.287.293fn-4-?l—? = 408428 J = 408,428 kJ
P, '
Cong thay dai thé tich:
L=Q =408,428 kJ

D06 bién thién entrropi:  AS - GRIn-s‘-- - 26‘?57,287In-457-7; =1394 J/K = 1,394 kJ/iK
2 * '
< Biéu dién qua trinh trén dé thj p-v, T—s:
P T
’ q
/9 ‘
|— 7
2
e
2.6. Tom tat

G=005kg Xac dinh:
t, = 350°C . Vh VZ (mS):
p = 28 bar = const Q (kJ);
t, = 810°C L (kJ);
C,= 07171 kJkg.K; R = 287Jtkg.K; k =1.4 AU (kd), AS (kJ/K).

Biéu di&n trén p—v, T-s.
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% Tinh toan:
Ap dung phuang trinh trang thai cho G kg khi ly tudng: pV = GRT
Thé tich d3u, thé tich cudi qua trinh:°

GRT, 0 05.287. (350 +2?3)

v, = -0,0032
T 28.10° ™
0,05.287(810 + 27
v, - ORT, 0.05287(810:273) 0
p 28.10

Nhiét lugng can cung cap:

Q= GCp(tz—n) = GkC,(t, - t,) =0,05.1,4.0,7171(810 — 350) 23,09 kJ
Cong thay ddi thé tich:

L= Gp(v, - vi) = p(V, - V,) = 28,10°%0,0056 — 0,0032) = 6601 J = 6,601 kJ
B4 bién thién ndi nang:

8U=GC,(t,-t,)=0,050,71 71(810 - 350) = 16,493 k.J
D% bién thién entropi:

- AS=GCIn12 =GkC n T2~ 0,05.1,4.071741n810+273 _ ¢ 028 kJiK
T, T, 350 + 27

7

*  Biu dién trén d5 thj p-v, T—s:

p T
2
lq,z
R 1 -Aq,
—— -
2,7. Tom tat

G = 0,004 kg Xac dinh:
p; =35 bar Vi Vo (md);
t, = 1000°C t.{°C).;
Déan nd doan nhiét L (kJ);
p, = 2 bar Al(kJY;

C\,z 0,?171 kJ!kg.K; R= 28?J!kg.K; k‘—'1.4 Bi‘e’u dién trén p-v T-s
% Tinh toan:

Ap dung phuong trinh trang thai cho G kg khi ly tuéng: oV = GRT

Thé tich dau, thé tich cudi qua trinh:
GRT, _ 0,004‘287.(1000 + 273)

V= =
"op, 35.10°

=0,0004 m®
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1 1 1
3 k )
Vo [El] SV, - V{ElJ - 0,0004(§J” - 0,0031 m’
v, b 2
Nhiét d6 cudi qua trinh:
k1 k1 14 1
k 3
L) L1, PA] =1273[-2—] " _se2K
T, P, ) 35
>, = 289°C

Céng thay déi thé tich:

L= f—Ri(n 1) - 9:‘_1]9‘_:‘_%181(1273 _562) =248 J = 0,248 kJ

D0 bién thién ndi nang:
AU = G.Cv.(Ti, - T1) = 0,004.0,?1?1(12?3 = 562) =2,039kJ

< Biéu dién qua trinh trén dd thi p—v, T—s:

Py Ty
1
;
\ 2
2 o -
' s
2.10. Tém tat:
G = 5 kg khong khi Xac dinh:
Nén da bién véin= 1,2 ,(°C); V, {(m®), V, (m*);
t, = 20°C Q (kJ):
p, = 0,981 bar AUKJSY;
p, = 7,845 bar L (kJ),

C,= 0,7171 kJ/kg.K; R= 28?J!kg.K: k = 1.4 Bié’u dién trén P -V, T-s.

L

% Tinh toan:

Ap dung phuong trinh clia qua trinh da bién: pv" = const va phuang trinh trang thai cho G kg
khi Iy tudng: pv = GRT, cé:
Nhigt d6 cudi qua trinh:

n-1 a1 1.2 1
L {&.J " ST, - T1[p_2] " - (20+273)(—7'845J Y 414k
T \p/ 3 0,981
= t,= 141°C
Thé tich ddu, th& tich cudi qua trinh:
GRT, 5.287.293

V: =
' p, 0981.10°

=4,286 m°
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v, = GRT, _5.287.414
2 p, 7.845.10°

~=0,757 m®

Nhiét lugng toa ra:

Q=GC (T,-T,)=GC, :":(Tz -T)= 5,0,7171.1'122*1%4(414—293) =-433,8 kJ

b6 bién thién ndi nang:
AU = GC, (T, - T,) = 5.0,7171.(414 - 293) = 433 8kJ
Céng thay ddi thé tich:

12 1

n1
LGN |4 _{Pa]" |5 287293 1_[7'845 " |= ~ 870601 J = — 870,601 kJ.
n1 Lp, 121 0.981

< Biéu dién trén d8 thi p-v, T—s:

Py T

A, /4

1 1

12

<Y
7

2.15. Tom tit

p; =t atm

Xac dinh:

p. = 9 atm - . Biu dién qua trinh trén d5 thi
m=2 p—v.T-s; '
n=12 = Patapuly

t,=27°C

Lo G vEG =1kgva G =5kg _
C,= 07171 kJkg.K : R = 287J/kg.K ; k=1,4 '

< Biéu dién trén dd thi p-v, T-s:
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% Tinh toén:
Ap suét cudi va nhiét d cudt cac qua trinh nén:

Ty s6 nén: n:F:F:ﬁzg
Py ¥Ry 1

p, = np, = 3.1=3atm
p, =n’p, = 3°.1=9atm

ni 1._2__1
T, =T,=Tm" =(27+273).3 "7 =360K
Vai G = 1 kgt
et 121
L, = GE@%RT,{MT% ] - 1,%"31.287,300[1_ 31 ]: ~207608 J = —207,608 kJ
Q, =Q, = -GCy(T, - T)) = -GKC, (T, - T,) = —1.1,4.0,72 (360-300) = —60,48 k.

Véi G=5kg

n1 1.‘2_'.1
Lo = G%Rtp xr ] - 5.%.237.300[1 32 J - -1038040 J = —1038,04 kJ

Q,=Q,=-GCy(T, - T,) = -GKC, (T,-T,) =-5. 33'5? (360-300) = -302,4 kJ

2.16, Tom tit

d, =380 mm=0,36 m Xac dinh:
d, =160 mm = 0,16m

V = 2000 m*h = 0,556 m¥/s

py = 1,06 bar, t, = 22°C

p:=1 bar

C,=0,7171 kJkg.K; R = 287J/kg.K; k=14

- 0,0,;
- Lm.

< Tinh toan: _
Ap dung phuong trinh trang thai cho 1 kg khi Iy tudng: pv = RT
Thé tich riéng cha khong khi tai ddu vao cha &ng tang t&c:

. _RT, _287(22+273)

= 0,799 m¥k
Y T TT06.40° miee
Luu lugng khai lugng khéng khi:
V 0,556
G=—=—"——=10,696 kg/
v, 0,799 s
. fow, fo,
Mat khac: G =12 =
vl1 VZ

Toc dd khodng khi tai ddu vao chia Sng tang toc:
o OV _Gv,_408960,799
Tof = 314.0,368°

4

=5466 m/s
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Thé tich riéng cla khang khi tai dau ra clia 6ng tang téc:

1 1
k
v, - v,{-PJ-] - 0,799(1'-29}” - 0,833 m¥kg

2
T8¢ dd khéng khi tai ddu ra clia éng tang téc:
Gv, Gv, 4.0,696.0,833

0, = ol = 2 =2 = 28,850 mis
f, nd  314.0,16
4
Céng k¥ thuat ciia dong khi:
Glw? - w? 2 2
L ( 22 1) 0‘696(28,8520 5.456°) 579 25141k
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Chuong 3

CHU TRINH CUA CHAT KHi

A — TOM TAT LY THUYET
1. Céng va nhiét trong chu trinh
1.1. Hiéu suét nhiét

g led

Hiéu suat nhiét: n, =
% %

1.2. Céng sinh ra trong chu trinh thuédn

hb=d,-9;>0
Trong dé:

{, — Coéng sinh ra trong mt chu trinh.

1.3. Chi s6 hiéu qud lam lanh
kKW, Y

cop=2% |

LLkw,

hoac PIC :._"9_ k\‘y..?)_ [kW.}

g RT ' |kw,

q, — Nhiét lugng cap vao.
g, ~ Nhiét lugng nha vao méi trudng.

Ky hiéu: q — Nang lugng nhiét; e — Cong sinh ra tir ddng co dién.

1
i st ) on vi thi: PIC = ——
Khi suf dung cung don vi thi coP

1 RT = 3,516 kW, = 12000 Btu/h.

1.4. Céng tiéu ton trong chu trinh nguoc

lo=1q,-q; <0

I, - Cong tiéu tén trong mot chu trinh.

o

1.5. Chi s6 hiéu quad bom nhiét

9 _,. % kW,
% % oqicop|
M T [kw]

;O +] ]
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g, - Nhiét lugng nha cho méi trudng
g, - Nhiét fugng nhan tir vat can lam lanh
(Nang suat lanh). .



Trong do:

¢ : Chi s6 hidu qua bom nhiét.

d:: Nhiét ugng cép cho vat can sdy nong, (kW,).

qz: Nhiét lugng thu & méi trudng, (kW.,).

f, : Cong tiéu thu, (kW,).

2. Ham trang thai Entropi

Trong dé:

— D6 bién thién Entropi:

2
- Tinh nhiét ludng theo Entropi- q = _[Tds [
1

s — Ham Entropi (J/kgK).

dg — Vi phan nhiét lugng.
T - Nhiét 8 tuyét ddi.

3. Cong thirc tinh toan cac chu trinh déng co ddt trong

s

Chu“trlnh a@n}?_ ) _Chun'tri_hh dt"_)nng cd Chu trinh déng co dét Chu'trinr]h tu?nbin
cd dbt trong cip dot trong cap e Teiy = khi cap nhiét
| nhigtdingtich | nhigtdingap | "ON9 IR INEIRONNGP | g3ng 4
T T’ Te* ' T1[3k"1
ve' ve ' ve' v
P L P PP
Tt A Tpe' - T1ﬁk"1p
ve ' ve'p - v,pp"
p et pce* - p.B
i - - v’ -
| - - pAg" -
T T T e :
i - - vpe _
‘ _ - pact -
Th T Tap" Tp
v, v, vy v,p
P | 2 i pApt <
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Chu_'trmh dgng Chu-'trlnh dqng g Chu trinh déng ca dét Chu.trlhr’\h tuibm
co dot trong cap dét trong cap trona ¢ab nhiét han ha khi cap nhiét
|| nhigtddngtich | nhigtdingap | o9 “aP NN P ding 4p
qs CAT, - Ty ColT3 - T3) C.(F; - T)+kC.(T; -T)) C(Ty - T,)
G2 CAT,-T)) CAT,-T) C,(T -T) - G, T
K _ k1 1
n, 1 ?1- _ ____(f_. _1) 1= -rs Ap 1=y
£ ket (p - 1) e (k- 1) +Kifp- 1)] B
S S p
YMax‘[j !

Chu trinh déng ¢o dot trong (BCHT):

3 ' - v, V.. L) g ] x
g V1o Ty sGnén; ;= Ps Ty s6 tang ap khi chay; p = RERAE I Ty 56 d3n nG sdm,
v, P, vV, V, . .

-

Chu trinh Tuabin khi cdp nhiét ding ap;

+ Y . . r k] - i/ 3 T
% — Ty s0 tang 4p khinén; p = %”—-— Ty s6 dén nd som, v,,, = =& = —T-,“-
b

1 2

1

B =

B — BAITAP

3.1. Chu trinh Carnot thuan chiéu cia khdng khi dugc tién hanh trong pham vi nhiét do
Tmax = 1050 K, T, = 350 K va pham vi &p suét p,,,, = 50 bar, p,,, = 1 bar.
Biét C, = 0,7171 kJ/kg.K, R = 287 kJ/kg.K, k = 1,4,
Xac dinh:
- Bidu di&n chu trinh trén dd thi p-v, T-s;
— Cac théng s6 o ban (p, v, t) d cac dinh cita chu trinh;
— Nhiét luong trao d8i gitta chat méi gidi véi ngudn néng va nguén lanh.
~ Hiéu suét nhiét cha chu trinh.

3.2. Chu trinh déng ca ddt trong cdp nhiét dang tich, chdt mai gidi 1a khéng khi c6 p, = 1 bar,
1, =20°C, tysénén =6, tysGtangdp A=2.
Bigt C, = 0,7171 kJ/kg K, R = 287 kJkg.K, k=14,

Xac dinh:
~ Biéu dién chu trinh trén d3 thi p—v, T—s;
— Céac thdng s cd ban (p, v, t) & cac dinh cla chu trinh;
— Nhiét lugng trao ddi gita chat mai gidi voi ngudn néng va ngudn lanh.
- Hiéu suat nhiét cla chu trinh.

3.3. Béng cd x&ng 125 cm? cdp nhiét ding tich ¢o ti s& nén € =9, 4 ki, cong sust 5 kW, téc dd
7500 vong/phut, lam viéc & diu kién méi trudng 27°C,1 bar. Biét C, = 0,7171 kd/kg.K,
R = 287 kJ/kg.K, k = 1,4.
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Xac dinh:
~ Biéu dién chu trinh trén 46 thi p-v, T-s
- p, t cudi tdm nén; p, t cudi qua trinh chay ;
— Luong nhiét chat moi gidt cap/ nha: q,/q,;
— Hiéu suét nhiét cda chu trinh x, .

3.4. Dang cd xang 1400 cm? cap nhigt dAng tich co ti s6 nén ¢ - 9, 4 ki, cong suat 50 kW, tdc do

6000 vong/phat, 1am viéc & diéu kidn mai trudng 35°C,1 bar. Biét C, = 0,7171 kJ/kg.K,
R = 287 kJ/kg K, k = 1,4.
Xac dinh:

- Bi€u dién chu trinh trén dé thi p~v, T-s;

— p. t cudi tdm nén;p. t cudi qua trinh chay;

— Lugng nhiét chat méi gidi cap/ nha: q./q,;

— Hiéu sudt nhiét cGa chu trinh n, .

3.5. Béng co ddt trong cap nhist dang tich, chat maéi gidi la khéng khi, Thé tich hanh trinh piston

V, = 3500 cm?®, nhiét d6 vao t, = 25°C, p, = 1 bar, thé tich thifa V, = 500 cm®, ap su&t max
cla chu trinh p; = 50 bar. Bigt C, = 0,7171 kJ/kg.K, R = 287 kJ/kg.K, k = 1,4.
Xac dinh:

— Biéu di&n chu trinh trén dé thi p—v, T-s;

— Cac théng s6 cd ban (p, v, t) d cac diém dic trung cda chu trinh;

— Lugng nhiét trao d8i gilta chat méi gidi véi ngudn nong Q, va ngudn tanh Q,;

- Hiéu sudt nhiét clia chu trinh.

3.6. Bong co dét trong cap nhiét dang ap, mai chat la khdng khi, cac théng s8 co ban & trang thai
nap p, = 1 bar, t, = 37°C, i s6 nén béng € = 14  hé sd dan nd sém béng p =~ 2.
Bigt C, = 0.7171 kJ/kg.K, R = 287 kJ/kg.K, k = 1.4.
Xac dinh;
— Biéu dién chu trinh trén dé thi p—v, T—s;
~ Céc théng s8 ¢o ban (p, v, t) & cac dinh cda chu trinh;
~ Luong nhiét trao ddi gilta chat mai gi¢i véi ngudn nong g, va ngudn lanh q,;
— Higu suat nhiét cha chu trinh.

3.7. Chu trinh déng co ddt trong cdp nhiét dAng ap, co ty s6 nén a ¢ = 11,5 ; nhiét ludng ngudn
ndng truyén cho chat moi gidi 1a khong khi trong mdt chu trinh 1a 1000 kJ/kg. Biét trudc khi
nén, khéng khi cé &p suat 0.1 Mpa, nhiét @6 30°C.

Bigt C, =0,7171 kJ/ikg. K, R = 287 kJ/kg.K, k = 1,4
Xac dinh: |
- Biéu dién chu trinh trén d5 thj p-v, T-s;
— Céac thdng sd co ban (p, v, 1) & cac dinh clia chu trinh;
~ Lugng nhiét trao ddi gitta chat mdi gidi véi ngudn ndng q, va nguén lanh q,;
~ Hiéu suét nhiét cia chu trinh.
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3.8. ©ong co Diezen cdp nhiét hdn hap, biét nhiét dé vao t, = 70°C, p, = 0.1 Mpa, nhiét dd sau khi

nén t, = 400°C, nhiét d sau qua trinh chay dang tich t,, = 700°C, nhiét do sau qua trinh chay
dang ap t,, = 1000°C, chat mai giGi la khang khi c6 G = 0,1 kg/s.

Xac dinh:

- Biu dién qua trinh trén d6 thi p—v, T—s;

— Xac dinh cac thdng s6 co ban (p, v, t) 0 cac dinh cda chu triph:
— Lugng nhiét trao doi Q, va Q, gilta mai chat v&i ngudn nhiét;

— Xac dinh hiéu suit nhiét cha chu trinh,

3.9. Chu trinh dong cad @6t trong cdp nhiét hon hop, chat mai gidi (3 khdng khi. Trude qua trinh nén

3.10.

3.11.

3.12.
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chét méi gidi co théng s (p,, t,) = (1 bar, 40°C), Cac dai lugng dic trung: ty s nén ¢ = 10, ty
s tang ap 2 - 16 vaty sé dan nd sdm p=14.
Xac dinh:

- Bigu dién chu trinh trén d4 thi p-v, T-s;

- Cac théng s8 cd ban (p, v, 1) & cac dinh clia chu trinh;

- Lugng nhiét q,, g, trao ddi gilta chat méi gidi vai ngudn nhiét;

- Hiéu suat nhiét cla chu trinh.

Chu trinh tuabin khi c8p nhiét déng ap vdi chat mai gidi ta khéng khi. Thdng s6 chat mai gidi
trudc khi dua vao may nén cb ap suat p, = 1 bar va t, = 27°C, ap suat sau may nén
p. = 7 bar, nhiét dé sau qua trinh chay t; = 850°C. '
Xac dinh: .

~ Biéu dién chu trinh trén 48 thi p—v, T-s:

~ Cac thdng sé co ban {p, v, t} & ¢cac dinh cla chu trinh;

- Lugng nhiét gy, q, trao d8i gilta chat mai gidi véi nguén nhiét;

- Hiéu suat nhiét cda chu trinh.

Chu trinh tuabin khi cdp nhiét dang ap vai chat moi gidi 1a khdng khi. Khéng khi trude khi dua
vao may nén cd ap suélt p, = 0,1 Mpa va nhiét 46 t,= 37°C: nhiét do cao nhét trong chu trinh 14
tox= 750°C; ty sGtangapla fp - 8.
Xac dinh:

- Biéu dién trén dd thi p-v, T-s:

— Xac dinh cac thong s6 cg ban (p, v, t) & cac dinh cla chu trinh:

— Lugng nhiét q,, q, trac ddi gilra ch&t méi gidi vai ngudn nhiét;

— Hiéu suat nhiét cda chu trinh.

Trong mdt chu trinh tuabin khi cdp nhiét dang ap vdi chat mai gidi 1a khéng khi. Khéng khi
dua vao may nén co ap suat p, = 0.1 Mpa, nhiét d6 t, = 35°C; ra khdi may nén ¢6 ap suat
p, = 0.6 Mpa, nhiét dé cac nhat trong chu trinh {a t, = 900°C.
Xac dinh:

- Biéu dién chu trinh trén d thj p-v, T-s:

— Cac théng s6 co ban (p. v. t) d cac dinh elia chu trinh:

-~ Lugng nhiét q,, q, trao déi gilra chat mai gidi vai nguén nhiét;

- Hiéu suat nhiét cla chu trinh;

~ Néu dat thém b hoi nhiét 8 méi chat cd thé nhan lai téi mic toi da nhiét lugng cla

qua trinh thai nhiét thi hiéu suat nhiét clia chu trinh bang bao nhigu?
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3.1. Tom tat

Chu trinh Carnot Xac dinh:

Toan = 1050 K — Bidu dién trén p-v, T-s;

Trn = 350 K ~ Céc théng s6 cd ban {p, v, t) & cac dinh cla chu trinh;
Prax = 50 bar - Q1 Gz

Pmn = 1 bar - n,.

< Biéu dién chu trinh trén db thi p-v, T-s:

Nhan biét chu trinh: Biém trang thai {a) dic trung bdi 2 théng s6: pn.. = 50 bar,
T.a=T, =T,=1050 K; Diém trang thai (c) d3c trung bdi 2 thong §6: ppy = 1 bar, Toe = T,= T.= 350 K;
Diém trang thai {b) dac trung bdi 2 théng s6: T, = T,. s, = . Diém trang thai (d) dac trung bdi 2
thong s6: Ty =T, 5, = 5,.

T ! p
. ' q
T ...a 7 ! b !=q1'q2 pmax
. 1
T - d Loc
R b
L

_Lk__&____—],___ __,.;. L e e .._V
% Tinh toan: '

— Céc théng sd cd ban & cac dinh clia chu trinh:
Dua vao phuong trinh trang thai cho 1 kg khi Iy tudng: pv = RT, cé:

* Dlé’m a. Ta = Tmax = 1050 K
Pa = Pmax = 50 bar
RT, 287.1050
[V 2R B O, 060 mgfk
* p. 5010° g
+ Diém b: Ty =T, = 1050 K
3] "
Pe =P LI 1(1050 ]1 ' _ 46,76 bar
T \ 350
V, = BT“— = 28.71_050 . 0,084 malkg
Ps 48 78.10°
+ Biém ¢: T.=7T,, =350 K
pc = pmm = 1 bar
v, = Rl _ 287380 405 mikg

“ p 1.10°
+ Diém a: T,=T.,=350K
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) 1.4
(T 1 [350 Vi
41 =50 25
. paLTa} 350
Vo= BTE B 287.350

o = 55 aa = 0.939 mikg

- Nhiét futong trao ddi gitta chat méi gidi véi ngudn ndng va ngudn lanh:
+ Nhiét lugng chat méi gidi nhan tir ngudn néng:

=107 bar

g, :RT,in Pa . 287.1050.In ---5--[-]~-— = 20189 Jikg = 20,189 kJ/kg
Py 46,76
+ Nhiét lugng chat mdi gidi thai ra mdi truang:
g, =RT,In" - 287350 1n -1--(-1}—? ~ 6796 Jikg = — 6,796 kJikg

— Cong cla chu trinh:
I, =, |0,/ 20,189 6,796 - 13,393 kJ/kg
— Hiéu suat nhiét ly thuyst cda chu trinh:

n 1 T -1 350 _ 66.6% .
T, 1050
3.2. Tom tat
DBong co dot trong (DCDT) cdp nhiét Xac dinh:
dang tich: - Biéu dién trén p—v, T-s:
p, = 1bar, t, = 20°C — Céac théng ¢o ban {p. v. t) & cac dinh
¢ B, A 2 clia chu trinh;
C,=0,7171 kJ/kg.K, R = 287 kdikg.K, — Nhiét Iugng trao déi g,, q,
k=14 - -

< Bidu dién chu trinh trén d& thi p—v, T-s:
Nhan biét chu trinh: Diém trang thai (1) dac trung bdi 2 thdng s6: p, = 1 bar, t, = 20°C; Diém

trang thai (2) dac trung bdi 2 théng s8: s, = 5, v, - b ; Diém trang thai (3) d3c trung bdi 2 thang s&:
£

V3 =V, Py = P, 2 Biém trang thai (4) dac trung bdi 2 thong s6: v, = vy, 8, = s,

.
3, . T,
q1
1,12 4o,
T,|.] Q
s

a4



% Tinh toan:
~ Cac théng s6 co ban & cac dinh cla chu trinh:
Dua vao phuong trinh trang thai cho 1kg : pv = RT, c6:

+ Diém 1. T,=20+273=293K
p, =1 bar
v, = RT, _ 2—87'2593 =0,841m%kg
P, 1.10
+ Diém 2: T, =T.e""'=2936" '=600K
p, =pg =1.6" = 12,28 bar
v, = 98414 qs0ming.
£ 6
+ Diém 3. T, = Te* 'A=2936" "2 =1200K

v, =V, = 0,140 m’kg

P, = P,A =12,28.2 = 24,56 bar.
+ Diém a: v, = v, =10 m¥kg

T, = T A =293.2 = 586K

p., =ph=1.2=2bar.

— Nhiét lugng trao déi gilta chdt méi gidi vai ngudn ndng va ngudn lanh:
+ Nhiét lugng nhan dudc tir ngudn nong:
a =C, (T, - T,) = 0,7171(1200 - 600) = 430,26 kJ/kg.
+ Nhiét lugng thai ra tif nguén lanh:
g, = C, (T, - T,) = 0,7171(293 - 586) = ~210,11kJ/Kkg.

9. . 21011

— Hiéu suat nhiét ly thuyét cla chu trinh: 1, =1-—=— =1 =0,512=512%.
ieus 3t ly thuyét cu ut 430,26 o
3.3. Tom tat
Béng cg xang: Xac dinh:
V,=125¢cm? p,=1bar, t,=27°C, £=9 - Biéu dién trén p-v, T—s;
Cong sudt 5 kW, 4 ky, tdc 46 7500 vong/phut — Cac théng sb py, b pa, b
C,=0,7171 kdtkg.K, R = 287 kJlkg.K, k= 1.4, — Lugng nhiét cap/inha: q,/d,,

- Hiéu suét cta chu trinh n, .

*,

< Biéu dién chu trinh trén g8 thi p—v, T-s: _
Nhan biét chu trinh: Biém trang thai (1) dic trung bdi 2 théng s8: p, = 1 bar, t, = 27°C; Diém

trang thai (2) d4c trung bdi 2 thdng s&: s, = 8¢, v, = Y1 Pidm trang thai (3) dac trung bdi 2 thdng
£

C

¥

sO:v;=vy T = S +T,; Diém trang thai (4) d4c trung bdi 2 thong s6: v, = v, va 5, = s,
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+ Tinh toan:
Dua vao phuong trinh trang thai cho G kg khi ly tudng: pV = GRT, c6:
- Ap sudt, nhiét do cudi tam nén:

p, + pg" =1.9" - 2167 bar

T, =Tt - (274 273).8" ' - 7225 K.

E} -]
Khdi ong chat mai gisi: G . P - 10712510

ST 2L 214510 1 kg.
RT,  287.300 g

Béy'lé dong co 4 ky nén ci 2 vong mdi sinh cong 1 lan, t6c d6 7500vong/phat, do dé trong

1 gidy s4 lan sinh céng 1a; j = 7500 82,5 lan/s.
: 260
Cong chu trinh; /, = N S 551 kJ/kg.

Gj 145.10°625

— Hiéu suéat cga chu trinh = 1 —-;I e 1 - 0,58 = 58%
£

1 gﬂ.a

. - !
~Nhiétlugngcapq,: q, = * = 551 950 k.J/kg
n, 058

— Nhiét lugng thai g, [a,] = q, -/, = 950 - 551 = 399 kuikg

— Ap sudt, nhiét do cudi qua trinh chay:

T, -3, - %0 7005 . 0047 K
C, 0.7171
T, 2047
2 2tp o= 570" 99167 - 614 bar.
P T o
3.6. Tém tat
DCOT cép nhiét dang ap: Xac dinh:
p, = 1 bar ' - Biéu dién trén p—v, T-s;
t,=37°C ~ Cac thdng s6 co ban {(p, v, ) & cac
=14, p=2 dinh chu trinh;
R = 287 Jikg K, C, = 0,7171 kikg. K ~ Luong nhigt: as. z
k=14 | -,
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% Bi8u dién chu trinh trén dé thi p-v, T-s:

Nhan biét chu trinh: Biém trang thai (1) dac trung bdi 2 thong sé: p, = 1 bar, t, = 37°C; Diém '

trang thai (2) dac trung bdi 2 théng s4: s, = s,, v, = Y_‘- : Diém trang thai (3) dac trung bdi 2 théng

£

86 p; = p, va v, = v, p; Diém trang thai (4) déc trung bdi 2 théng s6: v, = v, va s, = 8,

*

» Tinh toan:

T

— Cac théng s6 co ban & cac dinh cla chu trinh:

Dua vao phuong trinh trang thai cho 1 kg khi ly tudng: pv = RT, ¢b:

+ Diém 1

+ Piém 3:

+ Didm 4;

T,=37+273=310K

p, =1 bar
v, = RT, . 227—3510— =0,89 m¥kg
~p, 110

T, =T,¢" "= 31014 " = 891K

p, =p.g" =1.14" = 40,23 bar

V. = = ..

2

Vi 0589 - 0,064 mkg

€
T, =T,p=891.2-1782 K
v, = v, p=0064.2=0128 m’kg
D, = p, = 40,23 bar
v, = v, = 0,89 m¥kg

L3N] 141
w1 e S22
LV, 0,89

k 14
v, 0,128
op,| Yo | = 4023 2128} _
Pa p’(v‘,] (osgl

1

=820 K

2,66 bar

— Nhiét lugng trao ddi gilfa chat méi giéi véi nguén néng va ngudn lanh:
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+ Nhiét lugng nhan duge 1 nqudn nong:

0 C,(T. T,) kC,(T,-T,)- 1.4.0,7171,(1782 - 891) = 89451 (kJ/kg)
+ Nhiét kigng thai ra nguén lanh:

g, = C (T, - T,) =0,7171(310 - 820) = — 365,721 kJikg

— Hiéu suat nhigt clia chu trinh:

_q 19|, 385721

=1 =0,581=591%
a, 894,51
3.8. Tom tat
DBong co Diezen cdp nhiét hdn hop: Xac dinh:
t, = 70°C, p, = 0,1 Mpa —  Biéu di&n trén p-v, T-s;
t, = 400°C ' - Cacthdng s6 co ban (p, v, t} d
t,, = 700°C . cac dinh ¢chu trinh;
t, = 1000°C ~ Lugng nhiét trac d&i Q,, Q,;
G =0.1kgls - Hiéu suét nhiét: n, .

R = 287 Jika.K, C, = 0,7171 kdkg.K, k = 1.4

“  Biéu dién qua trinh trén dé thj p~v, T-s:

P q

ip

+ Tinh tean:
— Céc théng s06 cd ban & cac dinh cla chu trinh;
Ap dung phuong trinh trang thai cho 1 kg khi Iy tudng: pv = RT, cé:
+ Digm 1 - T,=70+273=343K
p,=0,1Mpa =1 bar

v - T 287343 0,984 m/kg.

TR
+ Diém 2: T,=400 + 273 =673 K

k.

14
T, (6?3]1-4'1
=p,| #| =1]--—~| <1058 bar
P2 p‘[T,J (343

, _RT, 287673

- 21077 L0182 mikg.
2= "p, T 10,58.10° [Kg
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+ Didm 3" T,, =700+ 273 =973 K
T, o - 9
T, 8

Vy, = v, = 0,182 m¥kg.

B, = ;3 10,58 = 15,3 bar

+ Diém 3" T3 = 1000 + 273 = 1273 K
Py = Pa, = 15,3 bar

RT. o :
- 2879278 4 539 mikg

v = _
*op,  153.10°
+ Diém 4: v, =V, =0,984 m¥kg
k-1
V'
T, =T, |2 ~12?3[°239] =7225K
- v, ) 0,984
p, T, 17225
=——2= =2,1bar
P T, 343

— Céac nhiét lugng Q,, Q, trao déi v&i ngudn nhiét;
+ Nhiét Iugng nhan t ngudn néng:
Q, - G[CU (T, -T)+C (T, - Ty, }J =0,1[0,7171(973 - 673) +14.0,7171(1273 - 973)]
Q, = 51,631 kw '
+ Nhiét tugng thai ra nguén ianh:
Q, =GC,(T,-T,}=01.0,7171(343-722,5) = 27,214 kW
— Hiéu suat nhiét clia chu trinh:

1 1l 27,214

"=, T 53

=0,473 =47,3%,
3.11. Tom tat

Chu trinh tuabin khi ¢p nhiét ddng dp:  Xac dinh:

0, = 0,1 Mpa _ _— Biéu dién chu trinh trén dd thi p-v, T-s:
t, = 37°C - CécthéngsGcoban (p, v, 1) & cac dinh
-8 chu trinh;

toe = 750°C - Ludng nhiét: q,, g,;
: - Hiéu suat nhiét.

L7

< Biéu dién trén do thi p—v, T-s:
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% Tinh toan:
~ Céc théng s6 co ban (p, v, t) d cac dinh cla chu trinh:
Dya vao phuang trinh trang thai cho 1 kg khi ly tuang: pv = RT, cé:

+ Diém 1 T,=37+273=310K
p, = 0,1 Mpa
RT.
v, =l 287310 g 69 kg
p, 0,1.10
+ Piém 2: p, =p,$=0,1.8=0,8 Mpa

At 14 1

T,=Tp* =310.8 ™ =5615K
RT, 2875615
v, = = s
P, 0,8.10
+ Pidm 3 Ty= T, = 750 + 273 = 1023 K
P: =P, =0,8 Mpa
RT, 287.1023
Vs, = = s
Py 0,8.10
+ Diém 4: p, =P, =01 Mpa

=0,201 m¥kg

= 0,367 m¥/kg

Kk 1

141
T, = Ts[p—‘J " 1023(%%] " 565K

Ps

1

T, 565
V, =V, =~
T, 310

— Cac luong nhiét trao ddi q, va g, gitta cht mdi gidi véi ngudn nhiét:
+ Nhiét thai vao méi trudng:

9, =C,(T,-T,)=kC, (T, - T,} = 1,4.0.7171.(310 - 665) = —257 kJ/kg
+ Cdp nhiét ding ap:

Q5= GQas = Cp(Ts — Tp) = KC(T5 - T,) = 1,4.0,7171(1023 — 561,5) = 463 kJ/kg
— Hiéu suét nhiét c¢ha chu trinh: 1, =1~ |—2i| =1- % = 0,445 = 44 5%

0,89 =162 m’kg.



Chuong &4
CHU TRINH THUAN CHIEU CUA KHi THYC

A — TOM TAT LY THUYET

1. Nhiét cung cap cho qua trinh héa hoi ding ap

Q=G+ 7+ Qg
q, = V- iahoac an = Cpn(ts - to)

Pt
Qo = Cpnlt — 1)
2. Théng s6 cua hdi bao hoa am
v, =V XV - V) - 5,=8 +x(s"~8)
=i+ x(i” =) u=i-pv

3 day: u (Jkg), | (Wkg), p (Nfm?), v (m¥/kg), s (Jkg.K)

3. Chu trinh Rankine

Nhiét cép cho qua trinh héa hoi ding ap: g, =iy —is = iy — iz (J/Kkg)
Nhiét thai trong qué trinh ngung hoi déng ap: g, =i, — i (Jkg)
Céng sinh ratrong tua bin: ly =t —lg = =i~ in (J/kg)

fy-iy

a N . !
~ Hiéu sudt nhiét cla chu trinh: n, = = —~—
qQ, iy

Hinh 4.1. D& thj T- s va i - s clia chu trinh Rankine
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4. Bang s8 va d6 thi cua hoi nuéc

Bang 4.1. Nuéc trén dudng bao hoa (theo ap suat p)

o] t v' v i i” r s’ s"
(bar) (°C) {m%kg) (m’kg) | (kJikg} (kJikg) (kJkg) | (kdikgK) | (kJikgK)
0,01 6,98 [0,0010001}129,20 29,34 25144 24850 0,1060 89767
0,02 7,51 10,0010012 (67,01 73,46 2533,6 2460,3 0,2607 8,7248
0,03 24,10 10,0010027 45,67 101,00 25456 24446 0,3544 8,5785
0,04 28,98 |0,0010040 | 34,80 121,41 25654,5 24331 £,4225 8.4755
0,05 32,980 |0,0010052 28,19 137,77 25616 |2423.8 0,4763 B,3960
0,06 36,18 |0,0010064 (23,74 161,50 25675 |2416,0 |0,5209 |8,3312
0,07 38,03 |0,0010074 (20,53 163,38 25726 2409,2 0,5591 8,2767
0,08 41,53 |0,0010084 | 18,10 173,86 25771 2403,2 0,5925 8,2296
0,09 43,79 |0,0010094 ;116,20 183,28 25811 23979  |0,6224 8,1881 |
0,1 45,83 10,001010% | 14,67 191,83 25848 123929 0,6493 8,1511
0.2 60,08 |0,0010172|7,650 251,45 2609,9 23584 |0,8321 7,9094
0,3 69,12 |0,0010233 |5,229 289,30 126254 | 23361 0,9441 7,7695
0.4 75,89 |0,0010265]3,993 317,65 |26369 23192 1,0261 7,6709
| 05 81,35 |0,0010301 {3,240 340,56 26460 23054 1,0912 7.5947
0,6 85,95 10,0010333|2,732 359,93 2653,6 22936 1,1454 7,5327
0.7 89,96 |0,0010361|2,365 378,77 2660,1 2283,3 1,1921 7.4804
0.8 93,561 0,0010387 2,087 391,72 26658 2274,0 1,2330 7,4352
0,9 96,71 [0,0010412|1,869 405,21 2670,9 22656 1,2696 7,3954
1.0 99,63 |0,0010434 | 1,694 417 .51 26754 22579 1,3027 7,3598
1.1 102,32 |0,0010455 {1,549 428,84 (26796 |2250,8 1,3330 7,3277
1,2 104,81 |0,0010476 | 1,428 439,36 | 26834 22441 1,3609 7.2984
1.3 107,13 [0,0010495|1,325 449,19 26870 22378 1,3868 7.2715
1,4 108,32 [0,0010513 {1,236 458,42 2690,3 22319 1,4109 7,2465
1,5 191,37 [0,0010530(1,159 467,13 26934 2226,2 1,4336 7.2234
20 120,23 |0,0010608 |0,8854 504,70 2706,3 22016 1,531 7,1268
30 133,54 |0,0010735 | 0,6056 561,43 27247 21632 1,6716 6,9909
4,0 143,62 |0,0010839 |0,4622 604,67 (27376 |2133.0 17764 16,8943
8,0 158,84 |0,0011009(0,3155 670,42 |2755,5 20850 1,9308 86,7575
8,0 170,41 10,0011150 |0,2403 720,94 (27675 2046,5 | 2,0457 65,6594
10 178,88 [0,0011274 10,1943 762,86 2776,2 2013,6 2,1382 6,5828
15 198,29 [0,0011539|0,1317 8447 27899 1945,2 2,3145 6,4406
20 212,37 10,0011766 |0,0995 |908.,6 27972 1888,6 2,4469 68,3367
30 233,84 |0,0012163 |0,0666 10074 2802,3 1793,9 2,6455 [6,1837
40 250,33 10,0012521 |0,0498 1087,4 128003 1712,8  [2,7965 |6,0685
50 263,91 ;0,0012858 | 0,0394 1154,5 (27942 1639,7 2,9206 59736
60 275,55 [0,0013187|0,0324 1213,7 27850 1517.3 3,0273 5,8908
70 285,79 [0,0013513{0,0274 12674 27735 1506,0 3,1219 5,8162
80 204,97 10,001384210,0235 13171 27599 14428 3,2076 5,7471
90 303,31 [0,001418 |0,0205 1363,7 27446 1380,9 3,2867 5,6820
100 310,96 (0,001453 |0,0180 1408,0 27277 1319,7 3,3605 56198
110 318,05 |0,001489 |0,0160 1450,6 2709,3 12587 3,4304 5,5595
120 32465 |0,001527 (0,0143 14918 | 2689,2 1197:4 3,4972 |5,5002
130 330,83 |0,001587 (0,0128 15320 |2667.0 1135,0 3,5616 5,4408
140 336,64 |0.,001611 [¢,0115 16716 28424 1070,7 3,6242 5,3503
150 342,13 {0,001658 |0,0103 1611,0 2615,0 1004,0 3,8859 53178
160 347,34 |0,001710 |0,0003 1650,5 25849 934,3 3,7471 5,2531
180 356,96 |0,001840 |0,0075 1734,8 25139 7791 3,8765 51128
200 365,70 |0,002037 10,0059 1826.5 2418,4 5919 4,014 14,9412




Bang 4.2. Nudc chua sdi va hai qua nhiét {theo ap suit p)

p [t )
oar) | ) 20 N __40 6..0.__. 80 100 120 140 160 180
v 0001002 | 36,12  |38.45 40,75 43,07 45,39 47.69 50,01 52,31
004 |i |837 2574 2612 .| 2650 2688 2726 2764 2803 2641
s |02964 |8537 |8851 8,762 8.867 8,966 9,06 9,15 9,238
v |0001002 [0,001008 | 19.19  |20.34 215 22,66 23,82 24,97 26,13
008 |i |837 1675 2612 2650 2688 2726 2764 2802 ‘2841
s |02e64 105715 |8331 8441 8,546 8,645 8,74 8,83 8.917
v |0,001002 [0.001008 | 1535  [16.27 17.2 18.13 19,06 19,98 20.9
010 i [837 167 5 2612 2650 2688 2726 2764 2802 2841
s |o2esa [05715 |8331 8441 8,546 8,645 8,74 8,83 8,917
v [0,001002 [0.001008 | 1278 {1355 14,33 15,1 15,87 16,64 17.42
012 |i |837 167.5 2611 2649 2687 2725 2764 2802 2841
s 02964 |05715 [8143 |8256  |8.358 8.454 8,552 8,643 8,73
v 10001002 [0,001008 | 1095 {1164 12,27 12,94 13,6 14,26 14.92
014 |i |eaz 167.5 2611 2649 2687 2725 2763 2802 2840

5 0.2964 05715 8,071 8,181 8,287 8,386 8.481 8572 |8,859

v 0,001002 | 0,001008 ] 5.573 10,16~ 110,74 11,32 11,899 12,478 13,0587

0,16 1 837 167.5 2610 2649 2687 2725 2763 2802 2840
s (,2964 0.5715 8.009 8,12 8,225 8,324 B.419 851 8,597
¥ (,001002 | 0.001008 | 0,001017 | 8,119 8,584 9,049 8,313 9.977 10.441
0.20 || 83,7 167.5 2511 2648 2687 2725 2763 2801 2840
I 5 0.2964 0.5715 0.8307 8,015 812 8§22 8,315 8,406 8.493
! v 0.001002 ; 0.001008 [0,001017 [ 5.4 5,713 6,025 6.335 6,645 6,855
O30 | 83.7 167.5 2311 2646 2685 2724 2782 2801 2835

5 0,2964 0.5715 0.8307 7.825 793 8,031 8,126 8217 8,504

v |0,001002 | 0.001008 |0,001017 [0,001029 | 1,685 1,785 1.889 1,984 2.078
1,00 | 83,7 167.5 251,13 3349 2676 2717 2757 2796 2835
) 0,2964 0.5715 0.8307 1,0748 7,361 7.465 7.562 7.654 7,743

P

I
v 0.001002 ) 0.001008 | 0001017 |0,001029 |0.001043 | 1,491 1572 1,65 1,729
120 | 837 167.5 2511 3349 418 2715 2755 2795 2834
s 0,2864 0,5715 0,8307 10748 1.3087 7.376 7.475 7.568 7,657

v—m¥Kg i — kdikg ;s = kdkgK
Ghichla:  Bén trdi dudng dam 13 théng s6 cla nudc chura sobi

Bén phai dudng dam la thdng s6 cda hoi qua nhiét.



Bang 4.2. Nudc chua sbi va hai qué nhiét (theo ap suat p) (tiép theo)

P
(bar)

.0,04
0.08
¢,10
.12
0,14
2.18
0.20
j 030
.1 00

1,20

y

R

220

ey | 290 240
v {5463 |[5693 |59.24
i {2880 2018 2958
s 9321 19402 |9.479
v 27,29 [2844 298
i (2880 2018|2057
s [8.000 0081 |9.159
v 2183 [2276 23,68
i |2879 |2018  [2957
s [8.897 [8.978 [9.056
v {1819 [1896 [1973
i |ese7 {2918  |2957
s (8813 [B894 |B972
v [1558 [16.24 {1690
i 2879 2918 2057
s 8742 |8.823 |8.900
v [13.635 {14213 [1479
i 12879  |2018  [2957 -
s {8,680 (8761 |8B38
v [10,805 [11.369 (11,832
i 2807 |2048  |2957
s |8576 {8657 |8.735
v [7.2a6 |7573 |7.882
i 12878 |2917  [2956
s [8.388 (8469 [8547
v (2162 2,266 [2.359
1 |2875 (2944|2954
s [7.828 (791 |7.988
v 11807 .[1.886 |1,964
i 2874 |2913  |2053
s |7742 |{7.824 [7.903

260

61,56
2997
9,554

30,75
2587
9.234

24.60
2997
9.131

20,50
2996
8.047

17.56
2907
8975

16,367
2997
8,913

12,295
2996
B 610

8,181
2996
8,622

2,452
2993
8,064

2,042
2993
7.979

300

280 350 400
63,87 |66.18 (71,96 ({7773
3037 3077 3177 3280
6627 (9698 9866 10024
KRR 306 13584 (38,84
3037 077 KRy 3280
9306 (9377 (9546 |9,704
2553 (26,46 28,76 3108
3037 3077 3177 3280
9203 19274 9443 |9.601
2127 (2204 (2386 2580
3036 3077 3177 3280
9,119 9,190 (9,359 |9.517
18,22 |18.88 (2053 2218
3037 3077 77 3280
9048 |9.115 (9288 |9.446
15,043 |18:52 ([17.96 |19.41
3037 3077 3177 3280
8.986 (9,057 |9226 {9384
12,758 113,220 14,376 |15,530
3036 3077 nr7 3280
8833 |8954 (9123 |5.281
§500 {8809 (3580 110,351
3036 3077 377 - 3280
8,605 (8766 8,035 [9.083
2,545 (2638 (2871 3,102
3033 3074 375 3278
8139 (8211 (8381 |85M
2120 12197 |2,391  [2.584
3033 3073 3174 3278
8,053 (8126 |[B.296 |8.456

85.31
3384
10,174

41,72
3384
9.854

33,39
3384
9,751

27,82
3384
9,667

29,83
3384
9,596

20,85
384
9,534

16.68
3384
9,434

11,121
3384
9,244

3,334
3382
8,960

2777

3382

8606

500

600
89,28 |100.84
3400 13707
10,317 |10.585
4464 |50.38
3450 3707
9997 |10.265
3570 |40,32
3490 (3707
8.895 [10.162
2074  [33.60
3490 3707
9.810 [10,078
25.49 l28.79
3490|3707
9738 [10,007
2229 |25.18
3490 . 3707
9678 |9.945
17.82  [20.15
3490|3707
0575 |0.842
11,891 |13.430
3490 13707
9,386 |0.655
3,565 |4,028
3488 3706
8333 [0.097

2770 |3.357
2488  [3705
8,749 [9.013

v —m¥kg, i—-kikg s - kJkgK

Ghi chu:

54

Chi cd thong s6 hdi qua nhiét




8.0
10
12

14

20
320
40

50

Bang 4.2. Nudc chua sdi va hoi qua nhiét (theo ap sudt p) (tiép theo)

v

Ghi chi:

Y

t
RS NI

0.0010018
843
0.2964

0,0010015
84.5
0.,2962

0.0010014
84,7
0.2960

0.0010013
849
02959

0.0010012
85,1
0.2858

0.06010011
853
0.2958

0.0010010
855
0.2957

0,0010009
85.7
'0.2957

0.00100004
86.7
0.2956 .

0.00100010
875
0.2552

0.00099970
4834
0,2952

40

0,0010078
167.9
0.7516

0.0010076
168,1
05714

0,0010075
168.3

0.5712

10.0010074

168,5
0.5711

0.0010073
168.8
0.5710

0,0010072
168.8
05710

0.0010071
169.0
0.5709

0.0010070

1692

0.5708

0,00100065

1701
0.5707

0.0010062
170,82

0,5698

0,0010057

171,66

0,5698

&0 80 100 120 140 160 180
0.0010168|0.0010287|0,0010432|0,0010601{0,0010797 } 03167 0.3348
2515 3352 4181 503,7 5881 2759 2805
0.8302 0,8744 1,3062 1,5265 1,738 8,767 5,869
0.0010167|0,0010286(0,0010431(0,001060 |0,0010795 |0.00111020| 0.2473
2517 3353 419,2 503,8 5891 6753 2792
08300 1.0742 1,3060 1,5263 1,737 1,941 6,715
0,0010166|0,0010285(0,0010430(0,0010598(|0,0010794 |0,001110183 0,1949
2518 3354 4193 15039 5892 6754 2778
0.8298 10740 1,3058 15261 {1,737 1,941 6,588
0.0010165|0.0010284|0,0010425|0,0040597 .0.00.10793 0,001116. | 0.1845
251.9 335,56 4194 15040 5883 6755 2790
0,8297 1.0738 1.3056 1.5258 . |1,737 1,940 6.534
0.0010184|0,0010282|0,0010427|0,0010586|0,6016792 |0,0011015 (0,0011271
252.2 3358 4187 504,2 5895 6757 783.2
0.8296 10746 13054 15257 1,736 1,940 2,137
0.0010163|0.0010282|0,0010426|0,06010565|0,001079¢ |0,0011013 |0.0011270
252.2 3358 419.7 504.3 5896 6758 7632
0.82086 1,0735 1.3052 1,9256 1,736 1,940 2,137
0.00101620.001028110,0010425(0,001059410,0010789 0,0011012 (0,0011268
252 4 3360 4199 504.5 5858 675.8 763.2
0.8295 1.0733 13050 1,5254 1.736 1,939 112136
0,0010161|0,0010280|0.0010424|0,0010659|0,0010787 10,0011011 |0,0011267
2526 38,2 4201 5047 589.9 6759 763.2
0.8294 1.0731 1,3048 1,5252 1,736 1.939 2,136
0.,0010157|0,0010275(0,00104490,0010587 |0.001077582;0,0011004 |0,0011258
2535 3370 4209 505,4 5806 676.4 17637
10,8290 10726 1.3038 1.5244 1,735 1,938 2,134
0.0010152|0,0010271|0,0010414|0,0010582[0 0010776 [0,0010870 10,0014251
25414 337.87 421,61 506,18 591,18 -|677.0 748,08
0,828 - 1,072 13030 (1523 1,734 1,936 2,133
0.0010148{0.0010266(0.0010409|0,0010577|0,0010770 |0,0010990 |0,0011243
254,98 338,71 422,45 507,02 592.01 677.42 764,51
0828 1,071 13025 1,623 1,733 1,835 213

v~ kg i — kJkg | s — kdtkgK

Bén trai dudgng dam la théng s6 cda nudc chua soi

Bén phai duong dam 1a théng s& cla hoi qua nhiét,
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Bang 4.2. Nudc chua sbi va hdi qua nhiét {theo ap suit p) (tiép theo)

i“::J 200 | 220 240 260 280 | 300 | 350 | 400 | 450 | 500 | 600
v (0352 |0.3688 (0.3855 [0.4019  |0,4181 [0,4342 (0,4741 {05136 [0,5628 |0.5919 |0.6697
1 |2849 - |2891  |2933 2975 3017 j3059 (3154 (3270 [3376 |3483  [3701
s (6963  [7.051 (7135  |7125  |7.282 |7.366 |7.541 [7.704 |7.857 |8.001 |8.266
v (02609 [0.2739 |0,2867 |0,2993 |0,3118 |0,3240 |0.3542 [0,3842 |0,4137 {0,4432 |0,5018
i |2839 2883 12926 2969 3011|3054 (3160 (3267 (3373 {3481 |3699
s 6814 18905 {6991  |7.073  [7.151 7,226 (7404 |7.568 (7,722 |7.866 |8.132
v [0.2080 |0,2169 [0,2274 |0.2377  |0,2478 [0,2578 |0,2822 |0.365 |0.3303 {0.3539 |0.410
i 12827 2874 {2918 2962 3005 (3048 |3156 (3263 (3370 (3479  |3608
s [6692 (6788 [6,877  |6.967 7,040 (7116 |7,296 [7.761 (7415 (7761 [8.027

v 01693 [0,1788 [0,1879  |0.1967  {0,2054 [0,2130 {0.2343 |0.2547 |0,2747 [0.2944 10.33
i 2816 2865  [2914 2955 2999 |3042 {3515 (3260 {3364 13477 |3606
s |6588  |6688 (6780 (6866  [6.947 |[7.025 |7,206 (7,373 |7.528 |7674 |7.042
v (0,429 0,1515 |[0,9596 |0,1673 {0,748 [0,1823 {02001 |0,2176 |0.2349 |0.2520 |0.2858
i {2803 2855  [2902 2948 2992 (3036 {3147 [3256 {3365 |3475 {3695
s 16497 (6602 6697 6784  [6.867 (6945 (7,130 (7299 |7.455 [7.601 |7.870
;
v [0,0011565| 0,1309 |0,1382 10,1452  |0,1519 [0,1585 {0,1743 |0.1899 {0,2057 |0,2201 10.2499
i [852.4 2844|2893 2940 2986 (3030 (3142 (3253 (3363 [3472 13693
s |2.329 8524 (6622  [6.711 6,796 |6.877 |7.063 {7.233 |7.39 |7.537 |7.806
v [0,001156 [0,1149 [0.1216 [0,1280 [0.4341 {0140 10,1545 {0,168 [0.1819 |0.1953 |0,2218
i |852.4 2833|2884 2932 2079 [3025 3138 [3249 3360 (3470 (3691
s (2328 6452 [6554  |6646 6732 (6.814 [7.003 {7175 |7.333 |7.480 |7.750
v (0001156 | 0.1021 |0,1084 [0,1143 10,1200 {0,1265 (0,138 [0.1511 [0.1634 |0.1755 |0.1995
i |825.4 2821|2875 2924 2972 {3019 (3134 {3246 (3357 [346B |3690
s |2.328 6,385 [6.491 6585  [6.674 [6757 (6,949 |7,122 |7.282 |7.428 |7.701
v [0.001155 [0.001189]0,008828 |0,07294 |0,07720{0,08119(0,0805110.09929(0.1078 [0.1161 [0,1325
i |8258 9435 2623  |2682 2047 12088 (3111 (3229 (3343 [3456 |3882
s 12326 25146 |s255 |6337  [6,438 [6530 |6.735 (6916 [7.080 17.231 |7.506
v {0.001154 10,001188[0,0012282|0,05302 |0,0568 |0,08022{0,08782|0,087490.08162(0.08116(0.1008
i |82585 9437 [1037,49 |2838.65 |2901,452958,39]3089,44/3212,11|3330.18|3445,73|3647.75
s |2324 2512 |2608 6,148  |6,262 (6364 (6585 |6773 |6.043 [7.096 |7.376
v [0.001153 |0,001187[0,001227 {0,0012751]0,0433 !0,04846{0,0631 |0,05904]0.064620 06992|0.08029
i |853.21 99412 11037.49 1113504 |2858,33|2924.06(3065,57|3194,10{3315.94|3434 433668 80
s 12322 2510 [2696 2883  [6,097 16214 (6,453 16651 6825 (6984 17.967

56

v—m¥hkg ;i - kikg ;s — kdkgK
GhichG:  Bén trai dudng 8am la thdng s6 clia nudce chua soi

Bén phai audng dam |a thdng s6 clia hai qua nhit,
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' B—BAITAP

‘4.1, 3 kg nudc duoc ddt néng dang ap & ap sust 1,0 bar, ¢ =25°C dén nhiét dd 250°C.
Xac dinh: |
— Bidu dién trén do thi i-s;
— Cac thong s6 (i, s, v) dau va cudi clha qua trinh;
— Nhiét iugng q, cdn dé dét néng nudc dén nhiét do sdi;
~ Nhiét iugng r can dé bién nude séi thanh hai bdo hoa kho;
— Nhiét iuang q,, cdn d& bign hai bdo hoa khé thanh hai qua nhiét;
- Tong nhiét Iu’ong q¢ cén @& bién nudc ti trang thal dau dén trang thai cusi.

42, 3 kg hai &m cb théng s6 x = 0,90; p = 1 bar dudc gia nhiét déng ap tdi nhiét @6 t = 300°C
Xac dinh:
~ Biéu dién trén dé thi i-s;
— Cac théng s6 (i, 5. v, 1) ddu cla qua trinh;
- — Cac théng s6 (i, s, v) cudi clia qua trinh;
~ Su thay d8i ndi nang va nhiét Iugng cap vao.

4.3. Dong hoi ¢ Iuu lugng 36 th, ap sudt 40 bar, nhiét db t= 450°C va0 tuabin din nd doan nhlet_

sinh céng roi di téi binh ngu‘ng tu vai ap suét chan khéng 712 mmHg. Biét ap sudt khi quyén
bang 1 bar.

Xac dinh:
— Biéu dién trén dé thi i-s;
— Céc théng s8 {i, s, v, t) ddu clia qua trinh;
— Céac thdng 56 (i, s. v) cudi clia qua trinh;
- Su thay déi néi néng va cc‘mg sinh ra clia qua trinh.

44, 10 kg hoi dan nd doan nhiét L trang thai ban déu p, = 30 bar, t, = 400°C dén trang tha| cubi
=0,1 bar.

Xac dinh:
— Biéu dién trén dé thi i—s;
— Cac thdng s6 (), s, v) dau cla qua trinh;
— Céc thong sé (i, s, v, 1, x) cudi cha qua trinh;
- Suthay ddi ndi ndng va cong cla qua trinh.

4.5. 50 kg hai dan nd doan nhiét tit trang thai ban dau p,= 100 bar, t, = 550°C dén trang thai cusi
p, = 0,05 bar.
Xac dinh:
- Biéu dién trén dé thi i-s:
- Cac théng sd (i, s, v) dau cla qua trinh:
- Cac thong sé (i, s, v, t, x) cudi clia qua trinh;
— Su thay d&i ndi ning va cong clia qua trinh,
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4.6. Hoi ra khdi tuabin dugc lam mat trong binh ngung c6 ap suét 0,06 bar. Nudc ra khéi binh

ngung dudc bom cap vao 16 hoi d& nhan nhiét hoa hoi thanh hdi bo hoa khd c6 ap suét
2.4 Mpa, di vao tuabin ti€n hanh qua trinh dan nd sinh céng.
Xac dinh:

- Biéu dién chu trinh trén dé thi i-s, T-s;

— Ludng nhiét can thiét ¢ sinh 1 kg hoi cap vao tuabin,

— Do kho clia hai ra khai tuabin;

- Céng va hiéu sudt nhiét cba chu trinh,

4.7. Trong chu trinh Rankine, hoi nudc U thiét bi sinh hai vao tuabin 1a hoi bdc héa khé ¢ ap suat
2 Mpa, ap sudt clia hoi tf tuabin vao binh ngung la 5 kPa, ra khéi binh ngung la nudc béo hoa.
Xac dinh: - ' '
— Biéu dién chu trinh trén d6 thi T--s, i-s:
- Cac thdng s6 trang thai (p. t, v, i, s) cla chat mdi gidi d cac dinh ciia chu trinh:
- Nhiét luogng trao déi q, va g, gitta chat mdi gidi véi ngudn néng va ngudn lanh;
- Cong va hiéu sudt nhiét cda chu trinh.

- 4.8. Mét hé théng thiét bi ddng luc hoi nudc lam viéc theo chu trinh Rankine voi hai vao tuabin la
hoi b&o hoa khé cé ap sudt 30 bar, ap suat trong binh ngung ta 0,065 bar.
Xac dinh: '

— Biéu dién chu trinh trén dé thi T-s, i-s;

- Cac thong sé trang thai (p, v, t. i, s) cha chat moi ngl 3 cac dmh &la chu trinh;

— Céng va hiéu sut nhiét cia chu trinh;

- S0 sanh hiéu suat chu trinh Carnot cung pham vi nhiét do.

4.9. M3t hé thong thiét bi dong luc hoi nude lam viéc theo chu trinh Rankine vdi hoi vao tuabin la
hot bao hoa khd co ap suat 2,5 Mpa. Hai ra khdi tuabin 1& hai bac hoa am co nhiét do 35°C.
Tuabin ¢6 cong sudt N = 6000 kW.

Xac dinh: .
- Biéu di&n chu trinh trén dé thj T-s, i-s;
— Cac thang s6 trang thai (p, v. t. i, §) clia chit méi gidi & cac &inh cla chutrinh;
- Coéng va hidu suat nhiét cha chu trinh; '
— Luu lugng hoi di qua tuabin.

4.10. MGt hé thdng thiét bi dong luc hoi nudc tam viéc theo chu trinh Rankine vai thong sé hai vao
tuabin 13 (50 bar, 450°C), ap suét trong binh ngung ta 0,07 bar.
Xac dinh:
- Biéu dién chu trinh trén dd thi T-s, i-s;
— Cac théng s6 trang thai (p, v, t. 1, s) clia chat méi gidi & cac dinh cla chu trinh;
- — Cong va hiéu sudt nhiét cGa chu trinh;
—'N_é'u gilt nguyé&n ap sudt trong binh ngung, nhiét d6 hai méi, tang ap suat hdi vao tuabin
lén dén 50 bar thi hiéu sudt cta chu trinh bang bao nhiéu,
— N&u gitr nguy&n ap sudt binh ngung, ap suat hoi md, nang nhiét d6 hoi vao tuabin [én
dén 500°C thi hiéu suét nhiét cla chu trinh bang bao nhiéu.
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4.4, Tom tat
G = 10 kg Xac dinh: .
Hoi (p, = 30 bar, t, = 400°C) - Bidu dién trén i-s:

dan nd doan nhiét tdi p, = 0,1 bar - Cac théng s&: iy, 8,, vy

- Cac thong s8: iy, s,, V5, t,, x
— AU, L,.

< Biéu dién trén dé thi i-s:

Biém (1) 1a giao diém cla p, = 30 bar va t, = 400°C: Diém (2) la giao diém cla s, = s, va
p, = 0,1 bar.

+ Tinh toan:
-- Cac théng sé:
+ Di€m 1: p, = 30 bar, t, = 400°C, tra bang (4.2) nudc chua séi va hai qua nhiét hodc dé thj i-s
tim duoc:
Iy = 3229 kdikg: s, = 6,916 kJikg.K; v, = 0,09929 m’/kg.
+ Diém 2:p,=0,1barva 8, = 8, = 6,916 kJfkg.K tra do thi i-s tim dugc:
lp = 2210 kJikg; v, = 14 mfkg; t,= 50°C; x, = 0,83.
— D4 bién thién ndi nang:
AU=G(u, -u,} = G[(iz NAARUS p1V1)J
AU - 10[(2210-0,1.10°14) - (3229 - 30.10°.0,09929) |

]
AU = 1568510 J = 1568,510 kd.
— Cong sinh ra: L, = G(i, ~ i,) = 10 (3228 ~ 2210) = 10190 kJ

4.7. Tém tat
Chu trinh Rankine: Xac dinh:
P, = 2 Mpa - Biudiéntréh T-s.i—s;
Hgi vao tuabin ia hai bao hoa khé - (p, t, v, i. 8) @ cac dinh cda chu trinh;
P, =5 kPa - Q1. Gy,
Ra khoi binh ngung la nudc baoc hoa by M, -
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<  Biéu dién chu trinh trén T-s, i-s: _

Diém (1) |a giao diém cla p, = 2 Mpa va x = 1; Biém (2) la giao diém cla s, = s, va p, = 6 kPa:
di€m (2' =3 vi bd qua cong clia bom) 1a giac didm clia p, = 5 kPa va x = 0: Diém (4) (a giao diém
cltap,=p,=2Mpavax=0.

T4 i

-

% Tinh todan:
- Cac théng sd trang thai 8 cac dinh cla chu trinh:
+ BDiém 1 (trudc khi vao tuabin}:
p, = 2 Mpa = 20 bar, x = 1 tra bang 4.1 hoac d5 thi i — s tim dugc:
t, = 212,37°C, v, = 0,0995 m’/kg
iy = 2797,2 kdikg, s, = 6,3367 kJikg K.
+ Diém 2 {sau tuabin hay trudc binh ngung):
p,= 5 kPa = 0,05 bar; s, = s, = 6,3367 kJ/kg.K tra d6 thii - s tim dugc:
t,= 33°C, v,= 23 m¥kg, i, = 1940 kJfkg.
+ Bidm 2' (nude ngung ra khéi binh ngung):
p, = 5 kPa = 0,05 bar; x = 0 tra bang 4.1 hodc dé thj i — s tim dugc
t, = 32,9088°C, v, = 0,0010052 m%kg
i2 = 337,77 kJ/ikg, s, =0,4763 kd/kg K.
+ Diém 4 (nudc séi trong 16 hai):
Py = Py = 20 bar, x = 0 tra bang 4.1 hoac d5 thi i-s tim dugc:
t, = 212,37°C, v, =0,0011766 m/kg
iy = 908,65 kJ/kg, s, = 2,4469 kJfkg.K
— Nhiét lugng trao ddi q,, q,:
+ Nhiét lugng cap cho chu trinh:
q, =i, ~i, =2797,2-137,77 = 2659,43 kJikg
+ Nhiét lugng thai ra tai binh ngung: '
q, =i, ~i, =137,77 - 1940 = -1802,23 kJ/kg
— Cong cla chu trinh:
I, =i, —i, =2797,2 - 1940 = 857,2 kJ/kg
— Hiéu sudt nhiét cta chu trinh:
I 8572

M === —~ 0,32 = 32%.
q, 265943
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CHUONG 5
CHU TRINH THIET Bl LAM LANH

A — TOM TAT LY THUYET

1. Chu trinh may lanh kiéu may nén hgi mét cap
Sd d6 nguyén ly may lanh kiéu may nén (hinh 5.1) bac gém 4 bd phan chinh:

May nén thuc hién qua trinh nén hoi madi chat lanh (MCL), ap suat va nhiét d& MCL cudi qua
trinh nén s& cao han nhiét 46 va ap suét mai trudng.

Binh ngung la thiét b} trac ddi nhiét thuc hién qua trinh ngung hai hoa Idng MCL va thai nhigét
vac mdi trudng.
- Van tiét Iuu thuc hién qua trinh giam ap MCL trudc khi vao binh bay hai.

- Trong may lanh, binh bay hdi la thiét bi trac d&i nhiét trong d6 MCL thuc hién qua trinh hoa
hoi ddng ap & nhigt do thap hon nhigt dd méi trudng, do d6 cd kha n3ang nhan nhiét tir vat can
lam lanh.

Hinh 5.2 biéu dién chu trinh may fanh kiéu may nén hdi 1 cdp trén dd thi Igp - i:
1 52 : Qua trinh nén doan nhiét (ly thuyét) MCH..
1 »2a :Qua trinh nén da bién (thuc t&) MCL.

2 »2"  :Pd qua nhiét cda MCL trén dudng dng ddy clia may nén va trong binh ngung.
2" »3  :Hdi MCL hoa 1dng ding ap trong binh ngung.
3 »3 . ©6 gua lanh clia MCL trong binh ngung.
3 54 - MCL giam ap qua van tiét luu.
4 >1"  :MCL hoa hoi ddng ap trong binh bay hdi,
1" » 1 : D6 qua nhiét trong binh bay hdi va trén dudng 6ng hut vé may nén.
Binh q, X )
inh ngun o q, o
9:9/“‘« e S ; :/ Bt g zf 2
® L : ,
Van May
tist nén
iy hai @\ i
¢ any %
Binh bay hoi -
G : i Entanpi (kJ/kg)
Hinh 5.1. Sa dé nguyén ly may lanh Hinh 5.2. Chu trinh may lanh kiéu may nén hai
kidu may nén 1 cap trén da thjlgp - i
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" ©é don gian ndi dung tinh toan chung ta tap trung nghién clu chu trinh khéng c6 qua trinh qua

lanh 33’ va qua nhiét 1™1. _
pL. . EL. = /ql / A2

pu * ‘u -
1
]

Entanpi {kJ/kg}
Hinh 5.3. Chu trinh may lanh kiéu may nén hdi 1 cap trén dé
thi lgp — i khong cd qua lanh

-

)

igp (bar)
-

iy

o

— Binh bay hoai :
Qp =iy -y
g g - Entanpi & diém bt ddu va két thac qua trinh hoa hai (kJ/kg).
P : Nang suét lanh don vi (kJ/kg).
Q,=m.q
m - Nang suét hit clia may nén (kg/s).
Q, : N&ng suét lanh cla may nén {(kKW).
- Binh ngung :
Q1 =iz-h
i, iy : Entanpi d diém bat dau va két thuc qua trinh ngung hdi {(kJ/kg).
qq : Nhiét thai clla tkg MCL & binh ngung (kJ/kg).
Q,=m. q,
m + Nang suat hat chia may nén (ka/s).
Q, : Nang sudt thai nhiét cla binh ngung (kW).

— Céng tiéu tan thifc hién qua trinh nén 1kg MCL :

I=g:- Q

I=i,-i,

(i1, : Entanpi diém bat dau 1 va diém két thic 2 qua trinh nén (kJ/kg)).
L=m. (L : Céng suat may nén (kW)).

2. Chi s8 hiéu qua nidng lugng 1y thuyét caa may lanh

— Chi s& hiéu qué Bm lanh (Coefficient of Performance - COP), {(Watt/Watt) hosc (KW/kW)
COP = Nang suat lanh Q,/ Cong suét dién may nén tiéu thu Pe.
Q .

COP = E‘é {(RW/KkW)

- Chi s6 hiéu qua nang lugng (Energy efficiency Ratio - EER), (Watt/Watt) hoac (Btu/W.h)
EER = Nang sudt lanh Q, /Cbng suat dién may nén tiéu thu Pe.
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EER - g; (Btu/W.h)

— Chi sé tigu thu dién (Power Input per Capacity - PIC) (kW/RT)
PIC = Cdng sudt dién tiéu thu clia may nén Pe /Nang suét fanh Q,
piC . ¢ (KWIRT)
Q, :
- Quan hé gilta cac chi s hiéu qua nang ludng nhi sau;
COP = 0,293 EER EER =3.413 COP
PIC= 12/EER EER=12/PIC
PIC = 3,516/ COP COP = 3,516/ PIC

Trong cac cdng thifc trén, st dung don vi clia cac chi 8 higéu qud nang lugng nht sau:
COP (kW/kW), EER (Btu / W.h), PIC (kW / RT).
1 RT =12.000 Btu/h = 3,516 kW

3. Chu trinh bom nhiét

Chi s hidu qua-ly thuyét cha bam nhiét nhu sau:

P = % L AT hta
/s :
Dods: o= —D-I—q- ~1+COP
]

@ - Chi $6 hiéu qua Iy thuy&t bom nhiét (kW /kW,).
a, 1 Cong sudt cdp nhiét dan vi (kW,). o
a5 - Cong sudt nhan nhiét don vi (kW,).
Iy 1 Cong tiéu hao cho qua trinh nén 1 kg mdéi chéat (kJ/kg). -

Chi 6 hiéu qua nang iugng thuc clia may lanh va bom nhigt khong tinh toan trén do thi Igp-i
va dugc xac dinh theo catalog cla nha san xuat. Trong tinh toan chu trinh may lanh ta chi xac dinh
dugc chi s hiéu qua nang lugng 1y thuyét.

4. So db ky thuat may lanh - bom nhiét
Hinh 5.4 trinh bay sg dd ky thuat may lanh - bdm nhiét, thiét bi ¢6 thé 1am viéc d hai ché d5.
- Cung cdp nudc lanh (7°C) khi chay ch_é' d& may lanh.
- Cung ¢ap nudc néng (50°C + 60°C) khi chay ché& d§ bom nhiét.

Van dao chiéu 4 nga ¢6 thé hudng dong ga sau khi nén dén gian trao ddi nhiét s6 3 khi may
chay & ché do lam lanh ho#c hudng déng ga dén binh trao déi nhigt sd 2 khi may chay & ché dé
bom nhiét,
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Hinh 5.4. S0 d6 k§ thuat may lanh - bom nhiét

5. Chu trinh may lanh hap thu

. _ q,
[ Y Thap gii nhiat
NH [dng \ an' [ viainps , Binh anén y [_IT tte
p=155bar ¢ Binh p=155 bars s 3809
t = 40°C - Binh igung t> 40°C ‘ L TR TR R A
X Van tit luu L ' F 120°C % 3
;,;:" - -
= "I Van giadm & ' - _
P_ 4,0 bar ¢ Y ¢ P {Bom dung dich}- - -
1= z 7
H 7
G A AR A O J ® 33 CO .
Binh bay hdi = $ 20%
q,

Q.. Binh hép thy

Hinh 5.5. S6 d& nguyén ly may lanh hap thy

Hé s6 lam lanh Iy thuyét khi b6 qua cong bom

COP, = & (KWKW,)
i .

g, — Nhiét lugng nhan dugc tir vat can [am lanh.
q; — Nhiét lugng cung cdp cho qué trinh bay hei chét lam lanh.
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Bang 5.1. Théng s6 k§ thuat cia may nén lanh kidu piston (Danfoss)

Loai

. MGM 016

MGM 018
MGM 022
MGZ 022
MGM 028
MGM 032
MGM 036
MGM 040
MGM 050
MGM 064
MGM 030
MGM100
MGM125
MGM144
MGM160

66

Trong
Iugng

{kg}

47
47
49
49
51
61
64
66
89
98
105
143
155
156
166

Maynméen |

Thé tich [Thé tich | Luu I

hat  |ddu (dm3)lugng gid)
{m¥h) {mh)
5,26 085 | 1740
5,26 0,95 | 1450
6,58 095 | 1450
6,58 095 | 1300
8,29 0,95 | 1300
9,3 095 | 2800
10,6 0,05 | 2800
12 0,95 | 2600
14,8 1.8 4600
18,6 1,8 3600
237 1.8 5400
29,8 3.9 8600
37,6 3.9 8200
42 3.9 8200
47,2 39 8000

L;a_i.._

A3
B3
B3
c3
c3
D3
D3
E3
G3
H3
J3
L3
M3
M3
N3

Dan ngung .

Dan | = Quat .
Thé tich S lugng| Duéng
thuc kinh
{dm?) canh
(mm}

oes T T e
1,1 2 254
1.1 2 254
1,7 2 254
17 2 254
15 2 300
15 2 300
2,2 2 300
23 2 355
47 2 355
47 2 400
5.1 2 450
6,8 2 450
6.8 2 450
8,5 2 450




Bang 5.2. Théng s8 van hanh ctia may nén lanh kiéu piston (Danfoss)

PF. Cong suat lanh (W)
P.A. bDién nang tiéu thu (kW)
TE  Nhiét d6 bay hai (°C)

TA: Nhiét dd khong khi

P06 qua
Bo qua

nhiédt 18°C
lanh 3°C

TE . ¥5C .k [ ¢ |  C |  -5C | -XC |
Model A | PE| PA| PR PA| PE] PAl PR] PA.| PE] PA| BF ] PAl

27 3490 1,3 | 2890 | 1,2 | 2330 | 11 1840 | 09 | 1410} 0.8 1040} 0.7

MGM 016 32 3210 1,4 | 2860 1,2 [ 2140 1.1 1680 4,0 | 1280 0.8 930 | 0,7
38 280l 15 |2390) 13 |1920| 12 |1500| 10 [11a9} 09 | - | - |

27 3940 1,2 | 3200 1.1 2550 | 1,0 | 1990 b.g 1500 0.8 1090 | 6,7

MGM 018 32 3650 | 1,3 | 2960 ) 1,2 | 2360 10 | 1830 09 | 1370! 08 990 | 0,7
_ 38 3290 | 1.4 | 2670 ) 1,2 12120] 1.1 16301 10 | 1210) 09 870 | 0,7 .

27 5030! 1,v | 4210 1,5 | 3460 1,4 [ 2760 1,2 | 2150} 1,0 | 1590 | 0,9

MGM 022 32 46601 48 (3800 1,6 | 3180 1.4 [ 2530 1,3 | 1940] 1.1 14201 09

38 | a220] 19 |ast0| 17 | 2850| 15 |2240] 1.3 | 1700 1.4 | 1200| 0.9

27 6550! 2,4 | 8600 ( 2,2 | 4710 2,0 3870 18 [ 3100 ] 1.6 | 2410| 1.4

MGM 028 32 6120 25 | 5220 2,3 | 4380| 20 {3580 1,8 | 2850 | 1,6 | 2190 1,4
38 |sseol 27 |a7e0| 2.4 |3880| 21 [3230] 19 |2550) 16 | . | - |

27 7610] 2,7 16410 2,4 | 5320 2,2 [ 4330) 20 | 3460| 18 | 2690]| 1,6

MGM 032 32 7130 28 | 6000 | 2,6 | 4950 23 | 400 ] 21 | 3170] 1,9 | 2430 1.6
38 . {6560] 30 |5510| 27 |4530| 24 |3640| 22 |2840| 19 | - | - |

27 8480 | 31 7270 | 2,8 | 6130 25 | 5070 2,3 | 4100 20 | 3220 1.8

MGM 038 32 79507 3,3 | B8B0C| 3.0 | 8720 26 | 4700( 2.4 | 3770| 21 29301 1,9
.38 | 7300] 34 |6230| 3.1 |5200| 28 |azso| 256 |3370| 22 | - | -

27 9670 35 | 8200 3.1 6850 | 2.8 r 56301 25 | 4540 2,2 | 35601 1,9

MGM 040 32 91703 3,7 | 7740 3,3 | 6430 3,0 | B8240| 27 | 4180 | 2,3 | 3220| 2,0
38 . |8s50| 39 |7190| 35 |5030] 3.1 |a7r70) 28 |avao| 24 | - | 1

27 116801 3,9 [ 9710 | 3,5 | 7980 | 3.1 6460 28 | 5160 | 24 |4080] 21

MGM 050 32 10840] 4,1 9090 37 | 7430 3,3 | 5990 29 | 4760 25 | 3720 | 2,2
38 |10060] 4,3 |8320| 38 | 6780 | 3.4 |5430( 30 |4270] 27 | 3300] 2.3

27 181101 5,0 |12670| 4,5 |10450| 4,1 84601 36 | 6700 3,2 | 5160 | 2,7

MGM 064 | 32 14180; 53 |11880| 48 | 97v0| 4,3 | 7870] 38 | 6180 3,3 | 4710 | 20

38 113080} 56 |t0e40] 51 |8e70| 45 |7190] 40 | 5600 35 | 4220} 30

27 18890; 8,2 |15950| 56 |13220| 5,1 |10750| 4.5 | 8530 | 40 | 6560 | 3.5

MGM 080 32 17760, 66 |[14970| 5,9 |12380| 53 |10030| 4,7 | 7900 | 4,2 | 6020 3.7
.38 __|16420] 7,0 [13840| 63 |11420| 57 | 9210] 50 |7200] 45 | 5420 300 |

27 23330] 6,9 |19520| 6,5 |1611C| 6,0 |13080| 5,5 |10460] 5,0 | 8190 4.5

MGM 100 32 217701 7,3 |18150| 6,8 (14880| 6,2 (12000 5,7 |9470| 51 | 7310| 46

I D 1 19940] 7.8 |16560| 7.1 13490 65 |10760| 59 | 8390 | 53 | 6340 4,7

27 29610{ 9,4 |24850| 86 |20710| 7.9 |16910! 7,1 |13550 6,4 110630 5,7

MGM 125 32 27620 9,9 |23280| 9,1 |19280| 8,2 15680 7.5 [12490| 67 | 9720 | 5.9

.38  [25260) 10,6 |21240| 96 17560 87 114230 7.8 |11280| 7.0 | B690 | 6.2

27 32480 10,8 |27480( 9,9 !22900| 80 (18770| 8,1 |15120! 7.3 }[41930 8,5

MGM 144 32 30180 11,4 |25530| 10,4 21250 9.4 [17360| 85 [13910| 7.6 |10000| 6,7
38 |27480] 12,1 |23230| 100 [19300] 9.8 |15710| 8.8 |12520] 7.9 | 9720 7.0

27 35850| 12,2 | 30440 11,1 | 25350 10,1 {20780 9,1 |16740| 8,2 |[13240 7.3

MGM 160 3z 33520| 12,8 |28330( 11,6 | 23560| 10,5 119250| 9,5 |15450| 85 [12120 7.6
38 30550| 13,6 125810] 12,3 |21440] 11,0 (17480] 99 [13950 8,9 110850| 7.9

- Ghichua
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B — BAITAP

5.1. May lanh s dung mai chét NH, (chu trinh khong cé qua lanh) hoi hat vao may nén cé ap suét
P.= 5 bar, dugc nén doan nhiét 1&n ap suat p, = 20 bar. Céng sudt nén 13 50 kW.
Xac dinh:
— Nang suét hat cla may nén;
— Chi sd hiéu qua lam lanh;
~ Chi s6 tidu thu dién cda thiét bi;
— Bidu dién chu trinh trén dé thi Igp-i.

5.2. May lanh sif dung méi chét NH, (chu trinh khong ¢é qua lanh) ¢ nhiét dé sdi cha mdi chéat
t. = -10°C, nhiét d6 ngung tu t, = 50°C, Iuu fugng dung dich mudi G,, = 7200 kg/h dudc lam lanh
tlr -3°C dén -7°C. Nhiét dung riéng cla dung dinh mudi Ia C.= 3,7 kJikg.K
Xac dinh:
~ N&ng suét hat cha may nén;
— Lugng dién néng tiéu thu & may nén P, biét P, = L/0,7;
— Biéu dién chu trinh trén dd thi Igp-i.

5.3. May diéu lanh stf dung méi chat R22 (chu trinh khéng ¢ qua lanh). Hdi vao may nén I3 hoi
b&o hoa khé. Céng sudt nén 2000 W, ap suét bay hdi p, = 5,4 bar, nhidt d8 ngung tu t, = 50°C.
Xac dinh:

— Luu lugng khdng khi khd duge 1am lanh khi qua gian bay hoi néu nhiét 46 khéng khi
giam15 K, biét C,cta khéng khi 13 1 kJikg.K:
— Biéu dién chu trinh trén d3 thi Igp-i.

5.4. May lanh sif dung mdi chét R407C (chu trinh khdng c6 qua lanh) c6 ap suét bay hdi p, = 4bar,

ap suét ngung tu p, = 20 bar.

Xac dinh:
- Lugng méi chét lanh R407C, biét lugng nudc duge tam lanh 14400 kg/h va nhiét dé nuae
lanh giam di 5 K.
— Lugng khdng khi lam mat gian ngung tu cda may lanh, biét nhiét do khong khi tang s
35°C dén 42°C.
— Biéu dién chu trinh trén dd thj Igp-i.

5.5. May lanh slt dung méi chat R404A (chu trinh khong ¢ qua lanh) c6 nhiét d& bay hai t, = -35°C,
nhigt @6 ngung tu t, = 40°C. Cong sudt lanh cla may Q,# 10 kW,
Xic dinh:
— Cac thang s8 (i, t, p ) tai cac diém nat clia chu trinh,
- Cong sudt nén clla may nén.
~ Biéu dié&n chu trinh trén d8 thi Igp-i.
~ Xac dinh luu lugng khéng khi can thist d€ gidi nhiét gian ngung tu biét dd chénh nhiét 48
truGe va sau khi ra khoi gian ngung la 10K.
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5.6. May lanh st dung méi chat R22 cé cdng suét may nén I3 1 HP (chu trinh khéng ¢6 qua lanh).
Nhiét d6 bay hai clia moi chat t, = 10°C. Nhiét d6 ngung tu t, = 50°C.
Xac dinh: _ ]
— Nang suét lanh clia thiét bi.
— Ning suét lanh sé& gidm bao nhiéu % khi tang nhiét d6 ngung tu lén 55°C.
— Bidu di&n chu trinh trén d6 thi igp-i.

5.7. May diéu hoa khong khi sir dung moi chat R134A (chu trinh khong cd qua lanh), nhiét dé bay
hai cha mdi chét t, = 5°C, ap sudt ngung ty p, = 15 bar. Céng suét lanh clia may 14 12000 BTU.
Xac dinh: '

— Cong sudt dién clia may nén, biét hidu suit may nén n=0,8.
— Chis6 hiéu qua lam Ianh, chi s& tiéu thy dién cda thiét bi.
— Biéu di&n chu trinh trén d8 thi igp-i.

5.8. Bum nhiét sif dung méi chat R22 (chu trinh khdng ¢6 qua lanh). Nhiét Eicf: ngung tu t. = 55°C,
nhiét 46 bay hdi 1a t, = 10°C, néng sust hut ciia may nén 1a 0,6 kg/s.
Xac dinh:
— Cdng sudt bom nhiét.
— Hg 6 hiéu qua ly thuyét cla bom nhiét, chi s6 tiéu thu dién cia thit bj.
— Biéu dién chu trinh trén dé thj Igp-i.

5.9. Bom nhiét str dung moi chat R404A (chu trinh khdng c6 qué lanh) c¢6 ap sust bay hoi P, =6 bar,
4p sudt ngung tu p, = 20 bar. N&ng suat may nén 50 kW.
Xic dinh:
— Nang suét hat cla may nén.
— Hé s8 bom nhiét, chi s& tiéu thu dién, chi s hiéu quéa ning lugng.
~ Biéu dién chu trinh trén &8 thi Igp-i.

5.10. Bom nhiét sif dung mdi chat R404A (chu trinh khdng ¢ qua lanh) ¢ nhiét d6 cudi tim nén
t, = 65°C, nhiét @ bay hdi p, = 5bar, nang suét lam mat Q,= 100 kW,
Xac dinh;
— Lugng khdng khi di qua gian ngung tu biét nhiét d6 khong khi ting 10 K.
Biét Conongini = 1 KJ/kg.
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C — BAI GIAI Vi DY

5.1.

>,
e

5.2,

Tém tét
May Janh méi chat : NH,, p, = 5 bar, Xac dinh:
p. = 20 bar, L =50 kW m, COP, PIC
Bigu dién chu trinh trén dé thi lgp—i.
Tinh toan:
- Tra d6 thj Igp-i ctia moi chdt NH, ta xac dinh cac théng s6 cac diém cla chu trinh.
Diém 1: tra theo céc thdng s6 p, = p, = 5 bar, X, = 1 dugc i, = 1765 kJ/kg, s, = 6,55 kd/kgK.
Diém 2: tra theo cac thdng s s, =s,, p, = p. = 20 bar dudc i, = 1968 kJ/kg.
Diém 3: tra theo cac thdng s p, = p, = 20 bar, x = 0 dugc i, = 7373 kJ/kg.
Diém 4: i, = i, kJikg
- Céng tiéu ton thyc hién qua trinh nén 1 kg MCL:
I =i, —i, =1968 - 1766 = 203 kJ/kg.
- Nang suat hit clla may nén:
L 50

— =0,2463 kg/s.
i 203

— Chi s8 hiéu qud lam lanh:

o _ KW
COP < !, 'f‘ _ 17657373 506 al
i, —i, 1968-1765 kW,
— Chi 6 tiéu thu dién clia thiét bi:
3,516 3,518
PIC = ——=—="—" = 0,695 kW/RT.
COP 506
— Biéu di&n chu trinh trén &8 thi Igp—i xem hinh 5-3.
Tom tat - _
May lanh mai chét : NH,, t, = -10°C, Xac dinh:
t. = 80°C, n=0,7 m, P,

Chaét tai lanh: G,, = 7200 kg/h, t,,, =-3°C, . Bidu dién chu trinh trén a6 thi Igp—i.
tnz =-7°C, Cp= 3,7kJ/kg '
Tinh toan: o ' o : s . . _
— Tra dd thi igp—i clia mai chat NH, ta xac dinh cac thdng sé cac dim clia chu trinh.
Diém 1: tra theo cac thang s6 t, = t, = -10°C, x, =1 dugc i, = 1749 kJikg, s, = 6,76 kJikg.K.
Diém 3: tra theo céc thong s8 t, = t, = 50°C, %3 = 0 dudc iy = 720 kJ/kg, p; = 19 bar.
Diém 2: tra theo cac théng s& p, = ps, S, = 5, dUge i, = 2046 kJ/kg.
Diém 4: i, = iy = 720 kJ/kg.
— Phuong trinh can béing nhiét cho thiét bi bay hai:
QE = Gmcnm (trrn - tmz)

7200

Q, =—37[-3-(-7))=29,6 kW
— N&ng suét hat clia méy nén:
m= & = - Qz_ kgfs
q i-i,
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296
T 1749-720
~ Cdng tiéu tn thuc hién qua trinh nén 1 kg MCL: :
I =i, —i, =2046 - 1749 = 297 kJ/kg
— Bi&én n&ng tidu thu clia may nén:
pooL M,
e M

p, - 20288 1520 ww,
07

=0,0288 kg/s

— Chi s3 higu qua lam lanh:

kW
cop-32 . 296 _, 5 KW
P, 1222 kW

5.6. Tém tat

Xac dinh:

-Q,

— Q, s& giam bao nhiéu % khi t, = 55°C.
— Biéu di&n chu trinh trén dé thj Igp—i.

May lanh mai chét: R22,
P.=1HP=0,7457 kW, t, = 10 C, t, = 50°C;
“ Tinh toan:
- Tra d6 thi Igp—i cha mdi chat R22 ta xac dinh cac théng s& cac diém cila chu trinh:
Diém 1: tra theo cac thong s t, = t, = 10°C, x, =1 dudc i, = 1208 kJ/kg, sy = 1,76 kJ/kgkK.
Diém 3: tra theo cac théng s& ty = t, = 50°C, x; = 0 dugc i, = 1062 kJ/kg, p, = 20bar.
Diém 2: tra theo cac thdng s6 p, = p; , s, = s, dudc i, = 1234 kJrkg.
Diém 4: i, = i; = 1062 kJ/kg.
— Cong tiéu tdn thuc hién qua trinh nén 1kg MCL:
t=i, —i, =1234 -1208 = 26 kJ/kg
— Nang suat hut cia may nén:
L 0,7457
ST

— Cong suat lanh cla may diéu hoa;
Q, =m(i, ~i,) kW
Q, =0,0287(1208 -1 062) = 4,19 kW,
~ Néu nhiét d6 ngung ty taing 1&n 55°C x4c dinh lai théng s& didm 3
Diém 3 tra theo cac théng s 1=t = 65°C, x;=0dugc i; = 2686 kJ/kg.

Tacd i, =i,

= 0,0287 kg/s

— Tang nhiét d6 ngung ty Ién 55°C nang sust lanh s& giam:
Q,-Q; _i-i—i-i, _ii-i, _10688-1062
Q, i, -1, i,~i, 1208_1062

=0,0466 = 4,66 %
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5.8. Tom tat
Bom nhiét méi chat: R22,t, = 10°C, t, = 55°C;  Xac dinh:
m = 0,6 kg/s Q,. ¢, PIC.
Bidu dién chu trinh trén db thi Igp-i.
<% Tinh toan:
— Tra d8 thi Igp-i clia méi chat R22 ta xac dinh cac théng s& cac diém cla chu trinh.
Diém 1: tra theo cac théng s8 t, = t, = 10°C, x, = 1 dugc i, = 1208 kJ/kg, s, = 1,76 kd/kgK.
Diém 3: tra theo cac thong sé t, = t, = 55°C, X, = 0 dugc i, = 1068,6 kJ/kg, p, = 22 bar.
Diém 2: tra theo cac thong s6 p, = p,, 53 =5, dUde i, 1237 kJ/Kg.
Piém 4: i, = i, = 1068,6 kJ/kg
— Xac dinh c6ng sudt bom nhiét :
Q, =m(i, -i,)
Q, =0,6(1237 - 1068,6) = 101 kW,
— Xac dinh chi 86 bdm nhiét ;
Qi —iy 1237 -1068,6

0= =T, T 2371208 - oKWK,
— Chi sd tiéu thy dién :
P, o1
PIC = Q.- EIZ "o 0,17 kW /KW,
5.10. Tém tat
Barn nhiét moi chat: R404A | t, = 65°C, Xac dinh:
De = 5 bar; Q, = 100 kW, — Lugng khdng khi qua gian ngung G,

Aty = 10K, Cpo =1 KJrkg.K

% Tinh toan:
— Tra d6 thi Igp-i clia mdi chat R404A ta xac dinh cac théng s6 cac diém cba chu trinh.
Diém 1. tra theo cac thdng s6 p, = p, = 5 bar, x, =1 dugc i, = 365 kJ/kg, s, = 1,63 kJkgK.
Diém 2: tra theo cac thong s6 s, = s, t, = 65°C dugc i, = 400 kJ/kg, p, = 26 bar.
Diém 3: tra theo cac thong s6 p, = p,, x = 0 dudc iy = 296 k/kg.
Didm 4: i, = iy = 296 kJiKg. '
— Nang suét hit cha may nén:

m=&= Q, kgls

q by

m=——120 __1449 kgis
365 - 296 _

— Xac dinh céng sudt bom nhiét:

Q, =m(i, -i,)

Q, = 1449(400 - 296) = 160,7 kW,
— Phuong trinh can bang nang lugng trong binh ngung tu:

Q1 = GkkcpkkAtkk
- Luu lugng khéng khi di qua gian ngung tu:
Q, 1507

G, = = = 15,07 kg/s
O C At 110 g



CHUONG 6 - |
'KHONG KHi AM

A — TOM TAT LY THUYET
1. D4 thi i - d ciia khong khi dm

Trén d6 thii - d, truc tung ghi céc gia tri clia nhiét do kh&ng khi khd va cac dudng dang nhiét
cta khéng khi 8m |a cac dudng thing hoi déc vé phia trén,

— Céac dudng d6 8m tuong ddi ¢ cé dang nan quat cho theo (%), dudng v = 100% chia dé thi
thanh hai viing: viing phia trén dudng ¢ = 100% la viing khéng khi m chua béo hoa, viing phia
dudi duong ¢ = 100% {a viing qua bao hoa (vliing sUdng mu) chita nhing hat nuéc nhé dé dang
ngung tu khi dugc 1am lanh d& t+& thanh khéng kh| am bao hoa hodc bay hdi khi duge A6t néng dé
trd thanh khéng khi Am chua bio hoa.

- Céc dudng ding Entanpi i 1a cac dudng théng song song.tao vai truc tung 1 géc 135° cho
theo (kJ/kg).

— Céc dudng ddng dung 8m d = const & cac dudng thang dimg song song vdi truc tung cho
theo (g/kgkk).

— Gia trj phan ap suat clia hgi nudc trong khong khi cho theo bar va dudc thé hién trén dudng -
phan ap suéat. . :

2. Cac c6ng thitc xac dinh thong so khong khl am

— D6 8m tuong dgi

=2 100(%) = E"" 100(%)

_ th : bh ) .
Gié trj py, tra theo bang “Nuéc va hdi nusc trén duing bao hod” theo nhiét dd clia khdng khi Sm.
~ D chita hoi

d=622-Pm __g20 P (enai
'Bpm'.B"(Ppm C
J diéu kién tidu chudn, ap suét khi quyén_ B = 101325 Pa (760 mmHg), t = 20°C (293 K).
— Entanpi: i, = (1,005 + 1,86d)}t + 2501d (kJ/kg).

- 3. Cong thic qua trinh hoa tron

G kg phén khong khi m & trang thai 1 (i, d,) hoa tron véi G, kg phan khéng khi dm & trang
thai 2 (iy, d).

iy - Entanpi ca hén hgp

d, - d6 chira hoi clia hén hop
iy va dy c6 thé xéc dinh theo cong thite sau:

-ly _ A, G

a2 = —Z
iy i A, G, ds -d, ad, G,
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d - D6 chifa hoi g/kgkk
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Bang 6.1. Thong s6 vat ly ciia khong khi khd cho theo nhiét do, p = 1,01325 bar [7]
Tt P c, y t p c, y
{°C) kg/m® kJ/kg.do | Wim.do {*C) kg/m* kJikg.d% | Wim.dd
-50 1,584 1,013 2,04 120 0,898 1,909 3,34
-40 1,815 1,013 2,12 140 0,854 1,013 3,49
-30 1,453 1,013 2,2 160 0,815 1,017 3,64
20 1,695 1,009 2,28 180 0,779 1,022 3,78
-10 1,342 1,008 2,36 200 0,746 1,026 3,93
0 1,293 1,005 2,44 250 0,674 1,038 4,27
10 1,247 1,005 2,51 300 0,615 1,047 4,6
20 1,205 1,005 2,59 350 0,566 1,059 4,91
30 1,165 1,005 2,67 400 0,524 1,068 5,21
40 1,128 1,005 2,76 500 0,456 1,093 5,74
50 1,093 1,005 2,83 600 0,404 1,114 6,22
60 1,06 1,005 2,9 700 0,362 1,135 6,71
70 1,029 1,005 2,96 800 0,329 1,156 7,18
80 1 1,005 3.05 900 0,301 1,172 7.83
90 0,972 1,005 3,13 1000 0,277 1,185 8,07
100 0,946 1,009 32 - 1100 0,257 1,197 8.5
Bang 6.2. Théng s& vat Iy cha khéng khi am bio hoa, p = 1,0 bar [13]
" Nhiét do Ap suat hoi nudc bio hoa P9 chia hot Entanpi Khéi lugng riéng
t{°C) Pus (Pa) d (g/kgkk) i (kJ/kg) p (kg/m?)
.20 103 0,64 -18,6 1,38
~10 259 1,62 8,1 1,32
0 611 3,82 96 1,27
10 1227 7.73 296 1.22
20 2337 14,89 58,0 1,18
30 4242 27,56 100,8 1.13
40 7376 49,55 168 1,08
50 12335 87,54 2776 1,03
60 19920 154,75 4649 0,97
70 31160 281,62 811.,7 0,90
80 47360 560,82 1564,2 0,81
a0 70120 1460,08 3987_.0 G, 71
95 8453 3400,97 92027 0,64
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8 — BAITAP
6.1. Hoa trén 10 kg khdng khi 8m ¢6 nhiét do 30°C, d6 4m 80% vai 10 kg khéng khi 8m cb nhiét d5
20°C, 35 4m 60%.
Xac dinh:
~ Bidu di&n qua trinh hoa tron trén dé thi i-d.
— Nhiét d¢, do m tuong ddi, nhiét d6 dong suang, 85 chira hai clia hdn hop sau khi hoa tron.
— Néu boc mot miéng gié uét vao béu nhiét ké réi tién hanh do nhiét dd khdng khi sau khi
hda tron thi nhiét ké chi bao nhiéu db.
- Lugng khéng khi khd, Iugng hai nude cb trong hdn hop khong khi &m sau khi hoa tron.

6.2. Hoa trdn dong khang khi ¢ Iuu lugng 400 s, nhiét dé 15°C, do 4m 95%, véi khdng khi ngoai
trdi c6 nhiét 36 30°C, d 4m 80 % d& dugc khéng khi'cé nhidt do 18°C.
Xac dinh:
— Bidu di&n qua trinh hoa trén trén dé thi i - d.
- Théng s& cha cac diém nut cla qua trinh.
— Luu lugng khdng khi ngoai troi'can thiét cho quéa trinh hoa trén,

6.3. Xac dinh phan ap suét hoi nude, nhiét dé dong suong, dé chita hoi, entanpi, nhiét dé nhiét ké
uét ctia 50 kg khang khi m cb nhiét 46 25°C, do &m tuong ddi 80%. Ti€n hanh ha nhiét 4
khai khang khi 8m nay xuéng 15°C bang thiét bi trao ddi nhiét kidu b& mat.

Xac dinh:
- Biéu di&n qua trinh trén dé thj i-d.
— Xac dinh lugng nhiét dugc 18y di va lugng nudc ngung tu.

6.4. 20 m® khdng khi 8m cé céac thong s6 ¢ = 85 %, t = 32°C.
Xac dinh: :
— Xac dinh d6 chira hai, nhigt d6 dong suang, nhiét do nhiét k& udt cha khong khi dm,
— Xac dinh lugng nudc ngung tu, lugng nhiét dugc 1dy ra va dd chifa hoi clia khéng khi 4m
khi {am lanh d&n 12°C.

6.5. 82 kg khdng khi 8m c6 2 kg hai nudc va cd nhiét dd 40°C. CAp nhiét dng do chita hoi cho dén
khi nhiét do khéng khi dat dén 90°C.
Xac dinh:
— Biéu di&n qua trinh trén d8 thi i-d.
~ Xac dinh d6 chita hdi, entanpi, 46 8m tuong ddi clia khdng khi trudic va sau qua trinh cdp
nhiét, lugng nhiét cdn thiét cho qua trinh c&p nhiét.

6.6. 121 kg khong khi 8m cé nhiét dd 25°C, d6 4m tuong ddi 60%.
Xéc dinh: _
— Xac dinh tugng khéng khi kho, lugng hai nudc c6 trong khéi khéng khi dm.

— Tién hanh phun hdi nude c6 nhiét dd 25°C vao khdi khéng khi 4m cho dén khi d6 §m
khong khi dat dén 90%. Xac dinh lugng hoi nudc can thét va dd bién thién entanpi.
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6.7. 10 kg khdng khi dm c6 nhiét 46 20°C @6 4m tuang di 60 %.
Xac dinh:
— Xac dinh Iugng khéng khi khé, lugng hoi nuéc co trong khéng khi §m.
- Phun vao khéi khéng khi 50g hai nuac ¢6 nhiét 4§ 20°C, xac dinh 88 bién thién entanpi.
— Xac dinh cac théng s6 {t, i, d, ¢) clia khéng khi 8m sau qua trinh phun &m.

6.8. Khéng khi 8m c6 nhiét g6 70°C, dd chifa hai 22g/kg duge dua vao budng sdy thyc hién qua
trinh s&y vat 8m. Khéng khi sau khi ra khai buéng sdy cé nhiét 36 40°C. Biét tugng nudc thoat
ra tir vat 8m trong mdi gid |a 7,5 kg/h.

Xac dinh:
- Biéu dién qua trinh trén dé thi i-d,
— Xac dinh d§ &m tuong d6i, do chia hai, entanpi ciia khdng khi sau khi ra khoi budng say.
- Xac dinh lugng khéng khi can thigt g8 cung cap cho qua trinh say.

6.9. Khong khi 8m khi vao budng sdy ¢6 dé chira hoi d; = 20 g/kg, nhiét d5 70°C. Khéng khi ra khai

budng cb nhiét 46 40°C.
Xac dinh:
- Biéu dién qua trinh trén &6 thj i-q.
— Xac dinh entanpi, d6 chita hdi ctia khéng khi trudc va sau qua trinh sdy.

— Xac dinh luu lugng khéng khi can thidt cho qua trinh sdy. Biét lugng nudc thoat ra tur vat
sdy trong méi gid 13 1kg.

6.10. Khdng khi m & trang thai ddu c6 nhiét dé t, = 25°C, ¢, = 82 % dudc dat néng tdi t, = 85°C rdi
dua vao budng sdy. Khdng khi sau khi ra khai budng sdy cé nhiét dé t, = 40°C.
Xac dinh:

- Biéu dién qua trinh séy trén g6 thi i-d.

— Xac dinh d6 chita hgi, 48 8m tuong dsi, entanpi clia khéng khi tai cac diém nut.

— Xag dinh nhiét Iudng va lugng khéng khi can thiét dé béc hoi 2kg nudc trong vét say.

6.11. Dan lanh (AHU) clia hé théng diéu hoa khon

AHU cb nhigt dd 30°C, dd &m 65%.
Xac dinh:

~ Biéu dién qua trinh diéu hoa trén 48 thi i-d.

— Xac dinh d6 chia hoi, entanpi cla khong khi truéc va sau khi vao AHU.

- Xac dinh nang sudt lanh cla AHU,

— Xac dinh Iugng nube ngung thoat ra trong méi gid.

g khi €6 Iuu Iudng gid 9600kg/h. Khdng khi di vao
Khdng khi di ra khéi AHU c6 nhiét d6 18°C, d& &m 90%.

85



C —BAIGIAIViDY

6.1. Tom tat .
Khéng khi 8m 1: G, = 10kg, t, = 30°C, ¢, = 80%. Xac dinh:
Khéng khi m 2: G, = 10kg, t, = 20°C, ¢, = 60%. ~ Biéu dién qua trinh hoa trdn trén i—d
—t, ¢y, Gy Uy, A
- Gkk.’!! Ghn3

< Tinh tean: _
d - B chifa hoi g/kgkk

L
Wy

Nhiét d

Phan ap suat chia hai nudc mbar =100Pa
— Tra db thi i-d x4c dinh dugc cac thang s&:

d, =0,0216 kgfkg i, = 85,4 kJikg
d, =0,0087 kg/kg i =42,3 kJ/kg
- Ap dung céc phuong trinh clia qua trinh hoa trén.
hely | Al G, |
iy-k, Al G

Gidi ra ta co: i, = 63,8 kJikg
d;= 0,01517 kg/kg
— Tra d4 thi i-d ta xac dinh dugc cac théng 6 clia diém hoa tron ty, ¢, Lol
t, = 25°C 1, = 21°C
05 = 76,1% tg = 22°C
-Tact: G+G, =G,,+G,, =G,
G,
G,
Giai ra ta dugc: Gua =197 kg
Gpna =0,3 kg.

d, =
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6.3. Tom tat

Khong khi &m: G = 50 kg, t, =25°C, ¢, = 80%,; Xac dinh:
Ha nhiét do: t, =15°C - Biéu dién trén dé thi i-d
~ Phats ter Ao iy b

- @Q, G, (lugng nudc ngung).
% Tinh toan:

d - D6 chia hoi g/kgkk

Nhiét 36°C

Phan ap suét cla hai nudc mbar = 100 Pa

- Tra d5 tri i-d ta ¢6 thé tim dugc cac thong s& cla didm 1 :

P, = 0,0254 bar t,, =21°C
d, =0,016 kg/kg t,, =22,3°C
i, = 65,8 kd/kg

t, < ts, nén diém 2 Ja diém béo hoa
— Tra diém 2 trén d6 thi i-d tU 36 ta xéc¢ dinh dugc cac théng s6 :

i, = 42 kJikg d,=0,011 kg/kg
— Nhiét luong da duac [y di:

. G , .
Q = G“A_i = a‘:";";i (|1 - |2.)

850

= (658-42)=1177 kJ
1+0,011

Q
— Lugng nudc dudc ngung tu :

G
G, =G, Ad=(d-d;)

1

G, = —20 _(0,0254-0,011) = 0,26 kg.
170011

6.5. Tom tat

Khéng khi am: G, = 82 (kg), Gy = 2 (kg), Xac dinh:
t, = 40°C.

— Biéu dién qua trinh trén 36 thi i-d
Cap nhiét déng do chla hoi: t, = 80°C.

—dy, 11,94 V& dy, i5,¢5!
— Lugng nhiét can cap: Q

< Tinhtoan:



d - Bd chi'a hai g/kgkk

Nhiét d6°C

Phan ap suét cda hoi nude mbar = 100 Pa
— B9 chita hdi cla diém 1:

ka = G1 - Ghm
Ghn1
“ 5.,
d, = —2— ~0,025 kglkg
' 822 '
—~ Tra d6 thi i-d xac dinh dugc cac thdng s6 con lai clia diém 1 :
i,= 104.6 kd/kg 0y =53 %
- Qua trinh cdp nhiét la qua trinh ding dd chira hoi nén :
. d, =d,
— Tra @b thi i-d ta xac dinh dugc cac théng sé diém 2
' i,= 1572 kJfkg ¢,=56%
— Nhiét lugng cap cho qua trinh
Q =G, Al

Q= (82-2)157,2-104.6) = 4206 kJ
6.6. Tom tat
Khong khi 8m: G, = 121 kg, ¢, = 60%,
t, = 25°C.
Tang 8m déng nhiét: @, = 90%
< Tinh toan:

Xac dinh:
- Gl(ki' Ghn‘l
- G, (lugng hai nudc cén thiét), Al

d - Bd chira hoi grkgkk

Nhiét d6°C
e

Phan ap suit cha hoi nudc mbar = 100 Pa
~ Tra d6 thi i-d ta xac dinh dugc dd chia hdi cla didm 1 :

d, =0,012 kg/kg
— Khéi lugng khdng khi khé va khdi lugng hai nudc :
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Gidi ra ta dugc: G, = 119,6 kg
' Gpny = 1,423 kg.
~ Tra dé thj i-d ta tim dudc entanpi diém 1
i, = 55,5 kd/kg.
=~ Phun hoi nuéc c6 nhiét a9 béng nhidt do khdng khi 8m (qua trinh dang nhiét) nén
t,=t, =25C
— Tra théng s6 diém 2 theo (t = 25°C, ¢ = 90%) ta co:
d,=0.018 kg/kg ; i, = 71 kJ/kg
— Lugng &m can thiét cho qua trinh phun &m:
Gn = ka(dz 'd1)
G, = 119,8(0,018 - 0,012)=0,73 kg
- D6 bién thién entanpi: i
Al =G, (i, ~i,) = 119.8(71~ 55,5) = 1856.9 kJ
6.8. Tom tat
Khéng khi 8m: d, = 22 g/kg =0,022 kgikg: Xac dinh:
t, = 70°C.
Sdy dm doan nhiét: t, = 40°C
Lugng nudc can tach: G, = 7,5 kg/h
* Tinh toan:

— Biéu dién qua trinh trén d8 thj i-d
=92, dy, iy
— Lugng khéng khi can thiét cho qua trinh s&y.

d - B9 chira hai g/kgkk

Nhiét d5°C

Phéan ap suat cla hoi nudc mbar = 100 Pa
~BDiém 1:d, = 22 g/kg va t, = 70°C, tra 46 thi i-d tim duoc:

iy =128 kJ/kg
— Qua trinh sdy | qua trinh doan nhiét nén ta cé:

i, =i, =128 kl/kg

— Tra dé thi i—d theo i, va 1, ta xac dinh dudc cac théng s6 ctia khéng khi sau khi ra khdi budng sdy :

d,= 0,034 kg/kg 9,=71.3%

— Lugng khéng khi can thiét cho qua trinh s&y:
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G,

T4, "4,
'S _6156kgh
0,034 - 0,022
6.11. Tom tat
Khong khi 8m di vao AHU: G, = 9600 kg/h, Xac dinh:

t, = 30°C, @, = 65% -~ Bidu dién qua trinh trén dé thi i~d
Khéng khi 8m di ra AHU: t, = 18°C, ¢, = 90% —d,, hvad,iy :

- Nang suat ianh cha AHU.
-~ G, ngung thoat ra trong méi gid.
% Tinh toan:

d - D6 chita hoi g/kgkk

Nhiét 45°C

Phin ap sudt cia hgi nudc mbar = 100 Pa

— Tra do thi i-d theo t, va ¢, ta xac d”nh dugc cac thong s6 cha diém 1 (trang tha| khong khi
&m di vao AHU) :

= 92,6 kJkg ¢, =0,0244 kg/kg

— Tra 48 thi i-d theo t, va o, ta xac dinh dudc cac thong s8 clia diém 2 (trang thi khéng khi 8m
khi ra khdi AHU) : .

i, = 47,5 kJ/kg d, = 0,0116 kg/kg
— Nang sudt lanh cta AHU:
Q, = Gkk(ii -i,}
Trong d6 G, | iugng khdng khi khd qua may diéu hda.

Lugng khdng khi khé cé trong khéng khi 8m duge xac dinh dua vao méi quan hé
. G1 = Gkn + Ghn1

d, = Gw
Gkk
Gkk = Gkk1

Giai ra ta dugc:
G, =93713 kg/h = 2,06 kg/s

Q, =2,06(128 - 47,5) = 117,3 kW
- Lugng nudc ngung thoat ra trong méi gids:
Gn = Gkk(dT - dz)

G, = 93713(0,0244 - 0,0116) = 120 kg/h.
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CHUONG 7

TIET KIEM NANG LUONG TRONG CONG TRINH

A — TOM TAT LY THUYET

1. Hiéu suat toan bd qua trinh bién ddi tit ngudn ning lugng so cap dén

dang ning lugng cudi cung

Mgt = M- Niew- M (%)

n, — Hiéu suat clia qua trinh bién d&i nang lugng thiti,

nq — Hiéu suat clia toan b qua trinh.

2. Chi s& hiéu qua ning lugng thuc cua may lanh

Céc chi s8 hiéu qua nang lugng thuc cla may lanh khi chay 100% tai ¢ diéu kién van hanh
tiéu chudn duoc dinh nghia va st dung phd bién hién nay nhu sau:
- Chi s& hiéu qua (Coefficient of Performance - COP), Watt/Watt hoic kW/kW
COP = Cong sust lanh /T8ng cong suft dién tidu thu (KW/KW)
- Chi s8 hiéu qua nang lugng (Energy efficiency Ratio - EER), Watt/Watt hogc Blu/W.h
EER = Cong sudét lanh /T8ng cong suat dién tiéu thy (Btu/W.h)
- Chi s6 tiéu thy dién {power input per Capacity - PIC) (kW/RT)
PIC = T8ng cdng suét dién tiéu thy /Céng sut lanh (KW/RT)
1RT = 12.000 Btu/h = 3,516 kW.
Bang 7.1. Chi s& hiéu qua ning ludng thuc clia mét s loai may lanh

1T Loai may lanh (k;?kl;\!) {kvl:*l:'(F:lT) Diéu kién van hanh

1. | May lam lanh truc tiép — May nén chay 100% tai
*May nén xoan 3¢ {Scroll) - R22 3.0-+3.30 | 1,17 = 1,06 | - Nhiét d khdng khi ngoai
(Nguén PCV0328E va MDB nha 35°C
- E - 2005) - Nhigt do khéng ki
Tiéu thu dign tinh cho may nén va khd/uét trong nha
quat giai nhiét 27°CI19°C

2.1 | Chiller giai nhiét gié — Chilter chay 100% tai
*May nén xoén 6¢ (Scroll) — R22 2,88+295] 1,22+ 1,19| — Nhiét do khéng khi ngoai

gidi nhiét

(Ngudn form 150.82.EG2) tiéu thy
dién tinh cho may nén va quat

nha 35°C
_ Nhiét 86 nuéc lanh  6,7°C
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COP PIC

T Loai may lanh (KWKW) | (KWIRT) Diéu kién van hanh

2.2 | Chiller giai nhiét gid — Chiller chay 100% tai
May nén truc vit (SCREW) — | 3,14+:322 | 1,12:0,09| — Nhiét d& khong khi ngoai
R134a _ nha 35°C
{Ngudn Form 201.26EG 02) - Nhiét d6 nudc lanh 6,7 °C

Tiéu thy dién tinh cho may nén va
guat giai nhiét

Chilter gii nhiét nudc : — Chiller chay 100% tai
3.1 | — Méay nén tryc vit kép — R22 462 +475 1 0,76 + 0,74 | — Nhiét dd nuéc lam mat

3.2 | — May nén tryc vit don -~ R134a 586:627 06+056| 294°C
(hgudn RLC - PRCO27 - EN) — Nhigt 46 nudc lanh 6,7°C

(Nguén PM PES — 04D)
Tiéu thu di&n chi tinh cho may nén

4. | Chiller giai nhiét nudc ~ Chiller chay 100% téi va
— May nén ly tdm chay 100% tai 5,86 06 50% tai
—May nén ly tdm chay 50% tai — Nhigt ddé nudc vae binh
MCL R134a/R123 10,0 0,35 ngung 32 + 18°C
(Ngudn Chiller Rating autput) — Nhiét d6 nudc lanh ra khi
Tiéu thy dién chi tinh cho may nén Chiller 7°C

3. Chi sd tiéu thy dién non tai tich hgp n3m cha Chiller theo ARI
550/590 2003 (Hoa Ky)

$6 gig van hanh 12h/ngay, 5 ngay/tuan, nhiét d6 khéng khi ngoaij trai = 12,8°C,

Theo ARI tri s6 non tai tich hap nam cla nhém 4 dudc xac dinh nhu sau:

1

IPLV =
0,018/A+0,501/8+0,481/C +0,0/D “V/RT)

Trong d6 céc chi s tiéu thy dién A, B, C, D s& dugc nha san xuat may lanh cung cép (bang 7.2).

Bang 7.2. Cac chi s& tidu thu dién cha may lanh PIC

N - Chi s tiéu thy dién cGa may lanh | Ty 18 s6 gid chay trong nam
Cong suat may lanh PIC (KW/RT) (M)
100% cong sudt tanh A 0,018 (1,8%)
75% cong suét lanh B Do nha san xuét cung cap 0,501 (50,1%)
50% cong sudt tanh c ' 0,481 (48,1%)
25% cbng suat lanh D 0.0 (0,0%)"

Theo phuang phép tinh IPLV cia ARI ngudi ta ¢6 thé tinh duge ty I s6 gid chay trong nam
theo diéu kign khi hau chau Au va Ha Noi. Bang 7.3 cho biét ty I& s6 gid chay trong nim:theo cong
thifc tinh IPLV & diéu kién khi hiu chau Au (ngudn YORK - GB 12/2006) va diéu kién khi hau Ha
N&i (Tap chi Xay dyng s& 456 - 7/2006).
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Bang 7.3. Bang xac dinh ty (& $6 gi& chay trong ném theo cdng thic tinh IPLV

Cong sudt méy. lanh Chi s tiéu thu dién cla Ty 1¢ 50 gid chay trong ndm

_ : may lanh PIC (kW/RT) Chau Au Ha Noi
100% coéng suét lanh | A Do nha san 3% 2,1%
75% cbng suat lanh B xuét cung 33% 41,1%
50% cong suat lanh C . cép 41% 56,8%
25% cong suat lanh D 23% 0.0 %

4. Cong thic xac dinh tiéu thu dién ciia hé thong diéu hoa khéng khi

D& v8i hé thdng DHKK sif dung Chiller hodc may lam lanh truc tiép, dé danh gia ding téng
tiéu thy dién clia hé théng ching ta cé thé st dung céng thirc sau:

EC,=3.Q, (PLV) h, +3 ph,
=1 1=1

(KWh/nam)

) (kW).

ECh : Téng tiéu thu dién cla hé théng DHKK trong 1 n3m (kWh/nam).
Q. : Cong sudt lanh cla Chilier thiri, (RT)

{IPLV), : Tri 86 tiéu thy dién trung binh n3m cda Chiller thiri (kW/RT).

h, - Théi uong van hanh ciia Chiller/ bam/ quat... thiti (h). |
P, : Céng suét dién cia thiét bi phu thiri (Bom, AHU, FCU,...

n : 80 Iugng thiét bi ¢6 trong hé thdng.

5. Tiéu thy dién clia hé thdng diéu hoa khong khi sit dung Chiller

Bang 7.4. Bang xac dinh tiéu thu dién cla cac thlet bj trong hé thong DHKK

st dung Chiller gidi nhiét gio ;
May lanh Quat Bom
Cong nghé A t nudc
Mav T QU2 oy | FCU | o
nén lam mat an

Khéng s dung bién tén
(tinh theo cong thuc dinh
danh)

Cong suat
dién tiéu thu
(kW)

Van hanh bang bién tan
(tinh theo IPLV)
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Bang 7.5. Bang xac dinh tiéu thy dién cda cac thiét bi trong hé théng DHKK

st dung Chiller giai nhiét nudc

t
_ M5 Bam Bom Quat Qua
Cong ngh# né: nudc | nudc giai | thap giai .
lanh | nhiét nhigt | AHY | FCU

Khéng sl dung bién
tan (tinh theo céng - - - - - -
Céng thifc dinh danh)
sudt dién
tieu thu { Van hanh bing bién
(kW) tan (tinh theo IPLV)

Pé xac dinh tiéu thy dién cua bom, quat... diéu kién bang bién tan (VSD) cé thé sir dung
cdng thirc :
1

IPLV., = {KkW)
qb "~ 0,018/A+0,501/B+ 0,481/C+0.0/D

Trong do A, B, C, D Ia tiéu thu dién cla bom, quat... khi chay 100%, 75%, 50%, 25% luu
Iugng & cot ap thiét k&, nhiing gia tri nay cé thé xac dinh trén dé thi dc tuyén cha bam, quat...

Bai v6i bom nude cé thé tinh toan tiéu thu dién theo cong thifc thuy Iyc sau:

3
n
P,=P,|2

P2, Py (kW) : Cong sut tiéu thu khi bom chay & téc do n,, Ny (v/min).

Dua vao d8 thi d4¢ tuyén bom ly tdm cb thé xac dinh tiéu thu dién cla cac diém khi luu IUgng
thay dai.

6. Tidu thu dién cha hé théng diéu hoa khéng khi khi sit dung may lam
lanh truc tiép
Bang 7.6. Bang xac dinh tidu thy dién cla cac thist bi trong hé théng PHKK

sir dung may 1am lanh tryc tigp

May lanh Quat
May nén | Quatlam mat | AHU FCU

Cong nghé

Khéng sl dung bién tan

Cd?gg tsi;;jt (tinh theo céng thirc dinh danh) - - - -
thut (kW) Van hanh béng bién tan _ " - -

(tinh theo IPLV)
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BANG PHU LUC
Phuluc 7.1. MUC PHYU TAI NHIET CHO SINH HOAT

Loai cong trinh Ban vi Nhigt do Tidu thy nhi%t max
: : (°C) (kWh*/ngay)
Biét thy Hang ngay cho 1 ngudi 40 + 50 28:45
Khach san Héng ngay cho 1 phong 40 = 50 48 :86,5
Bénh vién H?ng ngay cho 1 giudng bénh 40 - 50 2540
véi WC chung
V&n phéng Hang ngay cho 1 ngudi 40 0,2+04

*1 kWh = 860 kcal

Phu luc 7.2. HE SO SU DUNG DONG THOI k

Loai | 84 lugng nguai trong 1 biét thy, khach san, s giudng bénh trong bénh vién“w
hinh | 35 | 50 | 60 | 75 | 100 | 150 | 200 | 250 | 300 | 450 | 500 | 600 | 900 [1000
 Bietthv]  1658| 51214.49]4.1313.38| 37 3,28 _..|286
Khach 9,65 6,84 561|497 4,58 | 4,19

san

Benh 12 62| 455 3,54 2,93 26 223 195
vién

Phu luc 7.3. DAY CONG SUAT DONG CO DIEN

Cong (0181022030037 [055[075[11[15[18[22130[37145] 55

suét 75| 9 15 [185] 22 |30 [37 45|55 {75 | 78 | 90 | 110

(kW) [ 132 | 160 | 185 | 225 | 250 | 300 | 400

Phy luc 7.4. THONG SO KY THUAT BiNH BUN NUSC NONG BANG BIEN CUA 1 SO HANG

a) Hang Funiki

N&i dung Pon vi HP 15 HP 30 HP 50
Dung tich L 15 30 50
Cong suat W 2500 2500 2500
Dién ap Vv 220 220 220
Thdi gian gia nhiét gio 0,5/0,3 0.9/0,5 1,8/0,9
Nhiét d6 hoat déng tdi da °C 75 75 75
Nhiét d6 sau 6h % 90 90 90
Ap suét hoat ddng t8i da - bar 8 8 8
Kh&i Iutgng tinh kg 9,2 13,5 18
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b} Hang Ariston

N&i dung Don vi Ti 15 Ti 30 Tid0 | Tis0
Dung tich L 1'5. 30 40 50
[Cong sust W 1500/2500 | 1500/2500 | 2500 2500
Dien ap N 230 230 230 230
Thai gian gia nhiét gisphat | 0:26/0:15 | 0:51/0:31 | . 0:41 0:51
Nhiat 6 t5i da °C 75 75 - 75 75
Tén that nhigt kWh/24h 0,66 0,81 0,76 0,96
Ap suét hoat déng t6i da bar 75 7.5 7.5 7.5
Trong Iugng finh kg 75 12,8 16.2 215

Phy luc 7.5. THONG SO KY THUAT MOT SO LOAI BINH BUN NUGC NONG BANG GAS

~ Néi dung

o Pon vi Théng sé
Loai gas sl dung LPG
Luu lugng nudc néng lit/phut - 3. | 4 5 6 7 8
Tiéu thu gas [ kghy | 077 | 103 | 128 | 158 | 170 2,05
‘D& chénh nhiét dé °c o 40 . B
nudc rafvao
Hiéu suét nhiét % 80
Ap Iuc nudc MPa 0.015+0,8
Duang kinh dng nudc | mm 25
néngflanh
Pudng kinh dnggas | mm 9.5
Phu luc 7.6. THONG SO CO BAN CUA LO HOI BOT THAN
Model LT0,3/7 | LT0,5/8 | LT0,75/8 | LT1/8E LT2/8E | LT1,5/10E
Nang suat hot (kg/h) 300 500 750 1000 2000 1500
Ap Ic max (kgfern®) 7 8 8 8 8 10
Tiéu thy than (kg/h) 45 70 110 140 280 210
Loai than stf dung Than antraxit, nhiét tri thip lam viéc {6200-6500) kcal/kg
Tidu thy |Quat day 0.3 075 [1.1 1,1 2.2 1,5
dién  {Quat hut - - 3 3 55 45
kW) Bomnuec | 03 0,45 0,75 1A 18 18
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Phu luc 7.7. THONG $6 KY THUAT CO BAN CUA LOAI LO HOI TRYC LUU

Nang suat hoi (kgh) 100 500 1000 2000
Nang sudt nhiét (kW) 60 300 600 1200
Ap luc max {bar) 10 10 10 10
Tiew th DAu Diesel 5,2 28,2 52,3 104,7
e I Dau ndng B 55 275 55,0 110,0
nhién liéu (kg/h)
Gas LPG 4,5 22,5 449 89,8
Quat 0,25 075 1,5 3,76
2 . 0.4 0.4 0.4
Tiéu thy dien Bom dau 0.29
(kW) Bom nudc cap 0.4 0,75 1,5 2,2
Gia nhiét ddu 2,0 3,0 6.0 . 8,0

Phu lyc 7.8. THONG SO KY THUAT CUA BOM NHIET DAN DUNG CUNG CAP NUGC NONG

Loai thiét bi MGH-FSW MGH-F175Wi/s MGH-F35SWI/5
Cong suat nhiét kW 9,0 17.5 35,0
Tiéu thy dién kw 23 45 9,0
Dong dién A 11,0 8,6 16,6
Luu Iuigng nudc néng mh 0,26 05 1,0
Cong suét dién max kW 31 5,8 11.8
Boéng dién max A 14.8 98 20,2
Nguén dién 220V- 50/60Hz 380V 3N-50/60Hz
Biéu khién van hanh Thi ¢bng, ty ddng dong va md, bao vé va canh bao nhiéu néc
S8 lugng va cbng suét 2,2 kWx1 4,25kWx1 4,25KkWx2
may nén :
Loai modi chét R22
Lugng méi chét lanh g 1200 I ' 2200 | 23002
Nhiét dé nuéc nong °C 60 (cd dinh)
Buang kinh 6ng nudc vac | mm DN15 DN20 DN25
Pudng kinh 8ng nudc ra mm DN15 DN20 BN25
Ap luc max cla MPa 1,0 1,0 1.0
hé thdng nudc
S Iugng va cong suat W 125 125*2 250%2
quat
Vitri 1&p quat Dinh Bén canh Binh
Kich thudc (WxHxL) mm 555x840x555 940x1245x340 1290x1540x750
Trong tugng thiét bi kg 77 135 290
D6 6n dB{A) 45 54 58

T-BT NRT BONE ¥ THUAT
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Phu iuc 7.9. CONG SUAT CAC LOAI BOM NHIET CONG NGHIEP, THR 040-100, 50Hz

THR

Nhigt do
ngudn nhiat

Khigt 36 nudc néng cung cip

Model 110°F (43,3 °C) [120°F (48,9 °C)| 130°F (54,4 °C}) [140°F(60,0 °C)] 150°F(65.6 °C}| 160°F (71,7°C}
sy 000 | gy | on| g, | con | 2 oo | S coe | o | cop
55°F (12,8°C) | 3696 | 4,7 | 3621 | 41 | 3539 | 37 | 3449 | 3.3 | 3350 | 3.0 | 3242 | 2.7
65°F (18,3°C) | 434,7 | 55 | 4257 | 47 | 4157 | 41 | 4049 | 3.6 | 3930 | 3.3 | 3801 | 20
20 75°F (23.9°C) | 5085 | 6,6 | 4978 | 55 | 4859 | 47 | 4729 | 4.1 | 4588 | 36 | 4433 | 3.2
85°F (20,4°C) | 592,2 | 8,2 | 5794 | 6,6 | 5653 | 55 | 5499 | 47 | 5331 | 41 | 5148 | 36
55°F (12,8°C) | 4589 [ 45 | 4502 | 40 | 4406 | 35 | 4299 | 3.2 | 4182 | 2.0 | 4054 | 2.6
B5°F (18,3°C) | 5389 | 53 | 5285 | 46 | 5168 | 40 | 504.0 | 3.5 | 4900 | 3.2 | 4746 | 2.8
o4 75°F (23,8°C) | 6207 | 64 | 6171 | 53 | 6032 | 46 | 5880 | 40 | 5712 | 35 | 552.8 | 3.1
B5°F {294°C) | 7323 | 79 { 7174 | 6,4 | 7009 | 53 | 6827 | 46 | 6628 | 40 | 641.0 | 3.5
55°F {128°C) | 5647 | 4.9 | 5493 | 43 | 5358 | 38 | 5210 | 3.4 | 5051 | 3.1 | 487.7 | 2.6
65°F (18,3°C) | 6618 | 58 | 6469 | 50 | 6306 | 43 | 6120 | 38 | 5938 | 34 | 5729 | 34
oo 75°F (23.9°C) | 7757 | 7.0 [ 7579 | 58 | 7385 | 50 | 7174 | 4.3 | 6945 | 3.8 | 669.7 | 3.4
85°F (20,4°C) | 9050 | 87 [ 8839 | 70 | @08 | 58 | 8358 | 50 | 8086 | 43 | 7792 | 3.8
55°F (12,8°C) | 6834 | 46 | 6699 | 41 | 6549 | 36 | 6384 | 32 | 6205 | 2.0 | 600,8 | 2.6
65 (18.3°C) | 803.3 | 5.4 | 787.0 | 47 7690 | 41 | 7492 | 36 | 7276 | 32 7040 | 29
o 75°F (23.9°C) [ 9394 | 65 [ 9199 | 55 | 8984 | 47 | 8748 | 41 | 8490 | 36 | 8208 | 3.2
85°F (20,4°C) [ 10935 | 81 [10703| 65 | 10448 | 55 | 10168 | 47 | 986.2 | 41 | 952.7 | 36
55°F (12.8°C) | 7557 | 48 | 7306 | 42 | 7220 | 37 | 7029 | 3.4 | 6820 | 30 | 6592 | 2.7
65°F (18.3°C) | ‘8896 | 56 | 870,3 | 48 | 8491 | 42 | 8261 | 3.7 | 801.0 | 3.3 | 7737 | 3.0
o0 75°F (23,9°C) | 10418 | 6,8 [ 10187 | 57 | 9935 | 49 | 9660 | 4.2 | 9360 | 3.7 | 903.4 | 3.3
85°F (20,4°C) | 12145 | 85 | 1187,0] 6,8 | 1157,1 | 57 | 1124.4| 4.9 | 1088.9| 42 |1050.2] 3.7
55°F (12,8°C) | 8247 | 48 [ 8072 | 42 | 7881 | 3.7 | 7673 | 3.2 | 7445 | 3.0 | 719.8 | 2.7
BSF (18,3°C) | O70,7 | 56 | 9497 | 48 | 9267 | 42 | 9017 | 3.7 | 874.4 | 33 | 8347 | 3.0
08 75°F (23,9°C) | 11367 | 6,8 [ 11116 57 | 10842 | 48 | 10542 | 4.2 |1021,7| 3.7 | 9682 | 3.3
B5°F (204°C) | 13249 | 84 | 12951 6,8 | 12655 | 57 |1227.0| 48 |1188.4 | 42 |1146,3| 3.7
55°F (128°C) | 9295 | 4,9 | 9090 | 4,3 | 8866 | 38 | 8623 | 34 | 8350 | 31 | 807.3 | 2.8
g5 | S5F(183°C) | 10950 | 58 110704 50 | 10435 | 43 |10143] 38 | 0827 | 54 | 9483 | 30
0% 75°F (239°C) | 12834 | 69 [12540] 58 | 121.9 | 50 [1187.1] 43 [11493] 38 |11083] 3.4
85°F (29.4°C) [ 14973 | 87 [14623] 7,0 | 14243 | 58 | 1363,0 | 50 |1338.1] 4.3 112895| 36
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Phu luc 7.9. CONG SUAT CAC LOAI BOM NHIET CONG NGHIEP, THR 040-100, 50Hz (tiép)

THR Nhiét dé Nhigt d& nude néng cung cap _
Model| ngudn nhidt [110°F (43,3 °C) [120°F (48,9 °C)| 130°F (54,4 °C) | 140°F(60.0 °C)| 150°F(65.6 °C) [ 160°F (71,7°C)
(ﬁ:’;) cop (:‘:'I’_'” coP {ﬁ;':_'l) copP {I\Cﬂ;"’_"} COP {hcﬂ;;:” COP (;;’:1'} COP
55°F (12,8°C) | 9837 | 50 | 961.7 | 43 | 9378 | 3.9 | 911,7 | 34 | 8835 | 3.1 | 8529 | 2,8
B5°F (18,3 °C) | 11594 | 58 | 11328 | 50 | 11041 | 4,4 |10729| 3,8 | 10390 3.4 |1002,2] 3.1
10 75F (23.9°C) | 13593 | 7.0 | 1327.7| 5.9 | 12933 | 50 |1256,0| 44 | 12155 3.8 |1171.8] 3.4
B5°F (29,4 °C) | 15863 | 8,8 | 15488 | 7.0 | 15080 | 59 |1463.7| 50 | 14158 4.3 |13638] 38
S5°F (12.8°C) | 106556 | 4.8 | 10431 4.2 | 10185 | 3,7 | 9917 | 3.3 | 962,5 | 3.0 | 9306 | 2.7
B5°F (18.3°C) | 12530 | 56 | 1227.0| 48 | 11075 | 4.2 | 11652 | 3.7 11301 3.3 [1091,9] 30
e 75°F (23.9°C) | 14681 | 67 | 14369 | 56 | 14007 | 4.8 | 13622} 4.2 | 13203 | 3.7 |12748| 3.3
B5°F (20.4°C) | 17220 | 84 | 1672,8 | 6,8 | 16300 | 5.7 | 15853 | 4.8 | 15356 | 4.2 |1481.5] 3.7
55°F (12.8°C) | 1087.4 | 50 | 1063,0 | 4.4 | 10364 | 3.0 |1007.5| 3.5 | 976.2 | 31 | 942.2 | 2.8
B5°F (18.3°C) | 12817 | 58 | 12523 | 6.0 | 12203 | 44 | 11857 | 3.9 | 11481 | 3.4 |1167.3| 3.1
" 75°F (23.9°C) | 1502.9 | 7.0 | 1467.8| 59 | 14296 | 50 | 1388.2| 4,4 | 1343.4| 3.8 12948 3.4
BSF (29.4°C) | 1754,1 | 8,8 | 17124 | 7.1 | 16671 | 69 |16180| 50 | 1564,8 | 4.4 |1507.2| 3.8
56°F (12,8°C) | 1187.8 | 40 | 11620 | 43 | 11338 | 38 |11032| 3,4 | 1069,9| 3.0 |10336] 2.8
1y | OFF (18:3°C) | 13088 | 57 113676 | 49 | 13340 | 43 | 12972 38 |12572| 34 [12137] 30
757 (23,0°C) | 16389 | 6.9 | 16019 57 | 15616 | 4.9 | 15176 4,3 | 1469,8| 3.8 | 14180 3.3
85°F (20,4°C) | 19113 | 86 | 1867.4 | 6.9 | 1819.4 | 58 |1767,3| 49 | 17106 4.3 |1649.1| 37
B5°F (12,8°C) | 12885 | 48 | 12614 | 4.2 | 12318 | 3.7 |1199.4| 3.3 |1164,1] 3.0 [11256] 2.7
13 | EF (B3C)| 15164 | 55 iaaa,_a 48 | 1a48.1 147 | 14092| 07 (13668 33 (13207 30
TSF (239°C) | 17753 | 67 |1736,4 | 56 | 16939 | 48 [1647.4| 4.2 | 15968 | 3.7 | 15417 33
B5°F (20.4°C) | 20689 | 8.4 | 20227 | 68 | 19722 | 56 |1917,1] 4,8 |1867.0] 42 [1791,7| 37
56°F (12,8°C) | 1397.0 | 50 | 1365,3 | 4,4 | 13300 | 3.9 | 1293,6] 3,5 | 1263.1| 3.1 |42083] 2.8
15 | SSF(183°C) | 16469 | 59 [ 16088 | 5.0 | 15675 | 44 | 16226 39 |1474.1| 35 |14214[ 3.1
75°F (23,9°C) | 19314 | 71 | 1886,0 | 59 | 1836.6 | 50 |1783,1) 4.4 |1725.2] 3.9 |16624] 3.4
B5°F (20,4 °C) | 22546 | 6.8 | 22007 | 7.1 | 2942.1 | 59 |2078.6| 50 |2009.0| 44 |19355] 3.8
55 (12,8°C) | 14867 | 4.9 | 1453,8 | 4.3 | 1417.0 | 38 | 13789 3.4 | 1336.6| 3.1 |1200.7| 2.8
155 [ 65°F (18,3°C) | 1751,6 | 6.8 | 17121 | 50 | 16690 | 4.3 | 16222 3.8 | 15713 | 34 |1516.2] 3.1
75F (23.9°C) | 20532 | 7.0 | 20059 | 5.8 | 1954.5 | 50 | 18986 | 4.3 | 1838,0| 3.8 |1772.2| 3.4
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- .Phu luc 7.9. CONG SUAT CAC LOAI BOM NHIET CONG NGHIEP, THR 040-100, 50Hz {tiép)

THR | Nhigtdd Nhi;}tdc} nudc néng cung cip
Modei| nguén nhigt 140°F (60,0 | 150°F {65.6
T10°F (43,3 °C) [120°F (48,8 °C)| 130°F (54,4 °C) ) oc) 160°F {71,7°C})
Cap. Cap. Cap. Cap. Cap. Cap.
(MBT_U coP (MB:) cor {MB‘;} COP {MB‘;} COP {MB:} COP {MB:} cop
55°F (12,8°C) | 16053 | 47 [ 15728 41 | 15371 | 36 [1497,9| 33 {14551] 29 [14084| 27
65°F (18,3°C) | 18876 | 55 | 18486 | 47 | 18056 | 41 [17585] 36 [1707,1| 33 {1651,0] 29
b 75°F (23,9°C) | 2208.2 | 6,6 2161,5 55 | 21102 | 4,7 (20540 4,1 {19927 36 |19257] 3.2
85°F (29,4°C) | 25714 | 82 | 25159 | 6,6 | 24550 | 55 | 23883 47 {23155 4,1 {2236,0] 36
55°F {128°C) [ 1738,4 | 4.4 (17072 | 39 | 16725 | 3,5 [1633,9{ 3,1 |1591,4] 2.8 |15445] 2.5
65°F (18,3°C) | 2039.2 | 5% | 20017 | 44 | 1959,8 | 3,9 [19135] 3.4 | 18623 3,1 |18060] 2.8
e 75°F (23.9°C) | 23798 | 62 | 23349 52 | 22849 | 44 [22205] 39 {21684 | 34 [2101.2| 3.1
85°F (29.4°C) | 27646 | 7.7 | 27112 | 6.2 2651.8 52 |2586,0] 4.4 |2513.4] 39 [24336] 34
55°F (12,8°C) | 1789,56 | 46 | 17547 | 40 | 17183 | 3,6 [1674,0| 3.2 [ 16276 | 29 [15769| 26
B5°F (18,3°C) | 21025 | 54 (20606 46 | 20144 | 4,0 [ 19636 | 3,6 |1907.9| 32 [1B46.9| 2.9
e 75°F (23,9°C) | 2457,5 | 64 | 24075 54 | 23523 | 46 [ 22916 40 [ 22251 36 |2152,3| 3.2
85°F (29.4°C) | 2859,3 | 80 | 27999 ( 6,5 | 27343 | 54 |26622| 4,6 | 25833 | 4.0 |249658 35
55°F {12.8°C) | 19286 | 43 | 18959 3.8 | 1859,2 | 3.4 |1818,2] 3,0 [17728| 2,7 [17225[ 25
65°F (18,3°C) | 22600 | 5.0 | 22206 | 4.3 | 2176.4 | 3.8 |2127.1| 3.4 | 20725 3.0 [2012.1] 2.7
s 75°F (23,9°C) | 2634,8 | 6,0 | 25877 | 50 | 2534.8 | 4.3 | 24750 | 3.8 | 24106 | 3.4 |2338.5] 3.0
85°F (29,4°C) | 30578 | 7.5 [ 30017 6,0 | 29388 | 51 |28688 4,3 |2791.3| 3.8 [27057| 3.3
55°F (12,8°C) | 20701 | 4,2 (2038,1| 3,7 | 20018 | 3,3 [4960,9| 29 [19151] 2.7 [1864,1] 24
. 65°F {(18,3°C) | 24219 | 48 | 23834 4,2 | 23396 | 3,7 |22003) 33 |22352[ 29 [2173.9] 26
- 75°F {23,9°C) | 2819,0 | 58 | 2v72,9| 49 | 27205 | 4,2 | 26616} 3,7 | 25957 | 3.3 |25225| 29
B5°F {294°C) | 32663 | 7.2 | 32114 58 | 31491 | 49 [30790( 42 [30008] 37 [2913.7] 32
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Phu luc 7.10a. THONG SO KY THUAT MAY LAM LANH NUGC — BOM NHIET CONG NGHIEP
(CHILLER ~ HEATPUMP) CUNG CAP NUGC LANH 7°C HOAC NUGC NONG 45°C

Model MHS F ST 50,1| 60,1| 70,1 80,1|100,1| 120,1 135,1 150,1 170,1/ 185, .
Céng sudt kW 170 | 205| 240 | 280 | 360 | 422 | 455 | 525 | 625 654 .
lanh (R22) USRT 48 58 | 68 80 | 1021 120 129 | 149 178 | 186.
x10%ecallh 15 18 | 21 24 | AN 36 | 39| 45 | 54 58
Cong suéit kW 179 | 245 | 252 | 294 | 378 | 443 | 478 | 551 | 656 | 687
nhiét (R22) x10%kcalth 15 19 | 22 | 25| 33 37 | 41 47 56 59
$& chu trinh 1 1 1 1 1 1 1 1 1 1
Pham vi diéu chinh tai 0,25 — 100%, lién tuc
Loai Truc vit nda kin
Maynén | S8lugng 'O T R T T I T AT T N T A
Coéng suit dong kW 49 59 | 69 | 78 | 102 | 120 126 | 1491 182} 170
$& lugng 4| a6l 6|8l s8] s]|10]10]12
Quat Luu lugng gid |x10*m*H 88! 88 1 13,21 1321 176 176| 176| 22 | 22 | 264
Cong suat kW 8 8 12 12 16 16 18 20 | 20 24
S8 Iugng T T T T T T A T A T A T B
Gian bay hoi Luu luong nudc m*h | 20,2 353| 41,3| 48,2| 619 72,6} 78,3| 90,3|107.9 113,5
Tén that ap sudt KPa 38 | 49 | 40 51 44 1 46 | 55 50 | 65 76
L mm | 2850 2850; 3200{ 3200{ 4100| 4100( 4100| 5000( 5000( 5900
Kich thude w mm | 2230} 2230} 2230| 2230| 2230( 2230| 2230| 2230 2230| 2230
H mm | 2285| 2285( 2285| 2285| 2360| 2360 2360( 2360 2360| 2360
Trong lugng | Khi van hanh kg 4410| 4450| 4480| 4500| 5000] 5200} 5200| 5440| 583C| 7610
Khi van chuyén kg 4260| 4300| 4330| 4350| 4850| 5050| 5050| 5260| 5650| 7420
Ghi cha:

1. Cong suét lanh dugc tinh véi nhigt d6 nude vaofra Chiller ta 12°C/7°C, nhigt d6 méi truang 35°C.

2. Cong suat nhiét dudce tinh vai nhigt d& nudc vao/ra Chiller [a 40°C/45°C.
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Phu lyc 7.10b. THONG SO VAN HANH MAY LAM LANH NUGC — BOM NHIET

KHI CHAY G CHE ) LAM LANH

Model
MHS
FST
R22

Nhist
dé
nudec
lanh

Nhiét dé ngumg tu {°C)

25

28

30

35

40

42

45

48

Cong
suit
lanh

Tiéu
thu
dlén

Céng | Tiéu

sudt

thu

lanh | dién

Cong
susit
lanh

Tigu
thu
dién

Cong
suat
lanh

Tiéu | Céng
thy | sudt
dién | lanh

Tiéu
thy
dién

Cdng
sudt
lanh

Tiéu
thy
dién

Cong | Tiéu

sudt

thy

fanh | dién

Cong |Tidu

suit

thu

lanh (dién

kW

168

51

164

52

161

52

153

54 | 145

57

142

58

138

60

133

62

175

52

170

52

167

53

159

55 | 161

658

148

59

143

61

138

63

050.1

181

53

176

53

173

54

164

56 | 156

59

153

57

148

62

143

64

187

54

182

179

55

170

57 | 161

60

158

61

153

63

148

65

193

55

188

55

184

56

176

58 | 167

61

163

62

158

64

183

66

200

56

194

56

180

57

181

69 | 172

62

169

63

163

65

158

67

203

60

198

61

184

61

185

64 | 175

67

172

68

166

70

160

73

211

61

205

62

201

62

191

65 | 182

68

178

69

172

71

166

74

060.1

218

62

212

63

208

64

198

66 | 188

69

184

70

178

73

172

75

226

63

219

64

215

65

205

67 { 195

70

191

7

184

74

178

76

233

64

227

65

222

66

212

68 | 201

71

197

73

180

75

184

78

241

65

234

66

230

67

219

69 | 208

73

203

74

197

77

190

79

233

89

226

70

222

71

212

73 | 201

76

197

78

180

81

184

83

241

70

234

7"

230

72

219

74 | 208

78

203

79

197

82

191

85

070.1

250

71

226

72

222

73

227

76 | 201

79

197

81

180

a3

197

86

259

72

235

73

230

74

235

77 | 208

81

204

82

197

85

204

88

267

74

243

75

239

78

243

78 1231

82

211

84

204

86

211

89

276

75

252

76

247

77

251

80 | 223

83

218

85

21

88

218

91

277

80

270

81

265

82

252

85 | 239

89

234

91

227

94

219

98

288

82

280

83

2758

84

261

87 | 248

N

243

93

235

86

227

99

080.1

298

83

290

84

284

85

271

a8 | 257

92

252

94

243

.97

235

101

308

85

300

86

294

a7

280

90 | 266

94

260

96

252

99

243

103

318

g6

310

87

304

88

289

92 | 275

96

269

98

260

10%

251

105

329

88

320

89

314

80

299

93 | 284

08

278

100

269

103

260

108

357

105

347

107

340

108

324

112 | 308

17

301

120

292

124

282

128

370

107

360

109

353

110

336

114 | 319

118

312

122

302

126

292

130

100.1

383

109

3r3

111

366

112

348

116 | 331

121

324

124

313

128

303

132

396

111

385

113

378

114

360

118 | 342

123

- 336

126

324

130

313

135

409

113

398

115

391

116

372

120 | 353

126

346

128

335

132

323

137

DI~ s|jlOlo| N RN AfOiO| N RN RO N || Ao o] N DO A

423

1156

411

117

403

118

384

122 | 365

128

357

KR

345

135

334

140

102




Phu luc 7.10 b. THONG SO VAN HANH MAY LAM LANH NUGC - BOM NHIET
KHI CHAY & CHE DO LAM LANH (tigp theo)

Model
MHS
FST
R22

Nhiét
ds
nuréc
lanh

Nhi&t d& ngung tu (°C)

25

28

30

35 40

42

45

438

Céng
sudt
lanth

Tiéu
thu
dién

Cong
suit
lanh

Tigu
thu
dién

Cang
sudt
lanh

Tigu
thu
dién

Cang | Tléu | Cong | Tiew
sudt { thy | suit | thy
lanty | dién | lanh | dién

Cong
sudf
lanh

Tiéu
thy
dién

Cong
sudt
lanh

Fiéu
thy
dién

Cong
sudt
lanh

Tiéu
thy
dién

kW

120.1

418

121

407

123

399

125

38011291361 [ 135

383

138

342

142

330

147

434

123

422

125

414

127

384 [ 131 374 | 137

366

140

354

145

342

150

449

126

437

127

428

129

408 | 134 | 387 | 140

379

143

367

147

355

153

464

128

452

130

443

131

422 £ 1361 401 | 142

392

145

380

150

367

155

480

130

467

132

458

134

436 (138 | 414 | 145

405

148

392

153

379

158

495

133

482

134

473

136

450 141 | 427 | 147

418

150

405

155

391

161

135.1

451

127

439

129

430

130

410 | 135 | 389 | 141

381

144

368

149

356

154

4568

129

455

131

446

132

4251137 | 403 | 143

395

148

382

151

368

157

484

131

471

133

462

135

440 | 140 | 418 | 146

409

149

396

154

382

159

501

134

487

135

478

137

455 [ 142 | 432 | 149

423

152

409

157

395

162

517

136

503

138

494

139

470 [ 145 446 | 151

437

154

423

159

409

165

534

138

519

140

510

142

485 | 147 { 461 | 154

451

157

436

162

422

168

150.1

520

151

506

153

496

155

473 [ 160 | 449 | 168

439

171

425

177

411

183

539

153

525

166

515

157

490 | 163 | 465 | 171

456

174

441

180

426

186

559

156

543

168

533

160

508 | 166 | 482 | 174

472

177

456

183

441

160

578

159

562

161

551

163

5251169 ] 499 | 177

488

180

472

186

456

193

597

162

581

164

57G

166

542 [ 172 | 515 | 180

504

184

488

190

471

196

616

165

599

167

588

169

560 (175|532 ] 183

520

187

504

183

487

200

170.1

619

180

602

183

591

185

563 | 192 | 534 | 201

523

205

508

211

489

219

642

183

625

186

613

188

583 | 195 | 554 | 204

542

208

525

215

507

223

665

187

647

189

635

191

604 | 108 | 574 | 208

562

212

543

218

525

227

688

190

6698

183

656

195

625 (202 | 594 | 211

581

2186

562

223

543

231

711

193

691

196

678

108

646 | 206 | 613 | 215

600

219

581

227

561

235

734

197

713

200

700

202

666 [ 209 ; 633 | 219

620

223

589

2N

579

239

185.1

648

173

830

176

618

178

589 1184 | 559 [ 163

547

197

530

203

512

210

672

176

654

179

641

181

611 [ 187 | 580 | 196

568

200

545

207

531

214

696

179

677

182

664

184

632 [ 191 | 600 | 199

588

203

568

210

550

218

720

182

700

185

687

187

654 | 194 | 621 | 203

608

207

588

214

568

221

744

186

723

188

710

191

676 | 197 § 642 | 207

628

21

608

218

587

225

mmqmmawmﬂmmhwmﬂmm-lhtoon--qmm.hcooo-.lmma

768

189

747

192

732

194

697 (201 | 662 | 210

648

215

627

222

606

230
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Phu lyc 7.10c. THONG 58 VAN HANH MAY LAM LANH NUSC — BOM NHIET
KHI CHAY O CHE DO BOM NHIET

Nhigt 48 bay hai (°C)

Model Nhigt| .15 -10 -7 -4 0 5 7 10
MHS | % |cang| Tigu | Cang| Tidu | Cong| Tiéu | Cang| Tidu | Cang| Tieu | Cang] Tidu | Cong| Tiéu | Cang| Tieu
FST|nudc | susl | thu | susk | thy | sudt | thu | sudt | thy | st | thy | sust | thy | suit thu | sudt | thu
R22 | lanh | lanh | dién | lanh | dién| lanh [dién | lanh | dién | lanh | dién | lanh | dién | lanh | dien lanh { dign
kW

35 86 50 1100 M1 [123 W3 [137 46 156 |60 [179 |p4 [188 55 P02 o8
40 B4 52 1106 43 1120 e [134 o 152 52 [168 |57 183 |58 [197 |61
0501|4581 55 1103 45 117 W8 [130 51 147 |55 1169 b0 1179 558 1191 Jo4
50 79 158 100 47 113 b0 [126 54 143 |58 |64 o3 1173 k4 186 |67
35 1103 158 131 u7 148 51 1165 |54 [187 58 P15 |63 |226 b5  [243 o8
40 1101 K1 128 50 [144 b4 160 |57 |182 |61 [200 b7 |20 |69 D37 |71
060.1|-45 8 B4 1124 |53 140 56 1166 60 177 |64 04 7o [p15 le8 26 4

50 Jos b6 121 bo Jtae s 1s1 ks iz 8 1197 73 s [re 1223 79
35 _l121 71 1154 58 100562 193 |66 19 71 [252 77 be5 lro 285 83
40 1118 [75 1150 61 [160 65 188 |60 P14 75 1245 B1 b58 g4 D277 7
070,145 1115 79 1146 |64 1164 oo 1183 73 bo8 79 |230 5 P52 l83 7o lo2
50 (111 83 1141 b7 [150 r2 [177 7 b0t 183 231 Joo  [pa3 lop D262 los
35 (141 79 1180 b5 [02 69 125 4 256 {79 204 86 1309 js9 332 lo3
40 138 B4 1175 b9 [197 r3 P19 [78 4o js4 286 Jo1_ 1301 4 1324 log
080,145 [134 188 170 F2 [192 Ir7 |13 82 P42 g8 |278 o6 104 lo3  R14 |103
50 130 ©2 165 76 [186 |81 D07 186 235 |92 7o [100 [284 1103 1305 108
35 1182 1106 231 87 260 93 290 198 1320 [106 P78 |15 [398 118 la27 [124
40 l77 [112 225 b1 Ps3 % 282 104 320 1112 1368 |121 [387_ 1125 416 [130
1001 |45 [172 1118 218 o6 P46 1103 P74 [100 311 1118 1358 128 378 |124 1404 [137
50 |167 1123 212 [101 239 [108 266 [115 -302 [123 [347 1134 [365 [138 1392 |144
35 1213 120 271 |98 305 [105 B340 112 386 1120 a3 [131 W66 [135 1501 140
40_P07 1127 263 1104 97 N11 1331 [118 376 127 |432 [138 W54 [142 [488 1148
45 Eoz 134 256 109 1289 [117 1321 124 1366 [134 419 [145 443 [141 [474 J156
50 1196 1140 248 {115 [280 1123 1312 [130 [354 140 407 [152 W28 1157 l460 [164
35 1230 1126 292 103 [320 1110 1366 117 l416 [126 478 [136 503 1140 540 [146
40 224 132 P84 1108 1321 [116 [357 [123 }405 [132 |466 [144 W90 1148 l526 155
1351 (-45_218 1139 P76 [114 [312 [122 B47 1129 1304 [139° 453 [151 lazs (147 511 [163
50 211 1146 268 1120 [302 [128 1336 [136 [382 [146 |430 [150 W62 1163 1496 [171
35 1265 |149 B37 [122 380 131 l422 [130 480 [149 551 |162 580 167 k623 [174
40 D58 158 B28 120 P70 138 Ja11 [147 W67 [158 537 1171 |s65 [176 k06 |184
1501 |45 [251 1166 1318 [136 [350 1145 W00 [154 l454 [166 522 180 |551 [175 589 |194
50 [243 174 1309 [142 848 [152 388 [162 W40 |74 [506_[189 532 195 672 P03
35 B15 179 401 h47 W52 [157 1503 [167 571 179 656 [195 |60 [201 [742 109
40 B07 1189 1390 [155 440 165 490 [176 556 189 638 205 |72 D12 fr2e P21
170.1 |45 1299 1100 879 1163 1428 [174 l476 1185 [540 199 621 216 k56 [210_Jr02 1232
50 290 1209 368 171 15 [183 lapp [194 |524 1209 1603 [227 634 P34 681|244
35 130 N172 120 (141 W73 [1651 l527 160 l598 [172_Jes7 [187 723 [193 [r77 |0t
40 22 [182 409 [140 W61 1150 513 1169|582 182 669 [198 1704 204 [756 Em

120.1

185.1 145 313 [192 BG7 [157 1448 [167 |98 [178 I566 [192 B50 [208 1687 1202 [735 223
501303 P01 [385 |164 K34 [176 184 {187 1549 P01 631 [218 €64 D25 713 [234

104



May lam lanh nudc — Bom nhiét (Chiller — Heatpump) MHS FST
Hang Mc.Quay - My
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Phuy luc 7.11b. THONG SO VAN HANH CUA MAY LAM LANH NUGC GIAI NHIET GIO

Nhiat Loai Nhiét do ngung MCL
do mafvé 30 35 40 45
nubc | Y "% [CS 1anh] TT dign | COP [CS lanh[ 1T dign| COP_|CS lanh [ TT dign | COP | CS lanh | TT dién|_COP
'(?,g'; thude | kw KW kWKW KW | KW | KWIKW| KW W kwnow |  kw KW | KWW
40 STD| 4920 | 142 | 347 | 4613 | 1538 | 2.76 | 420 | 1668 | 238 | 3959 | 181 | 2.04
1555TD| 5394 | 157 | 3.13 | 5040 | 1695 | 2.74 | 4697 | 1833 | 2.37 | 4339 | 1986 | 2.03
170 STD| 586,8 | 1722 | 3.1 | 5503 | 1855 | 2.72 | 5126 | 2003 | 236 | 474 | 2167 | 2.0
185STD| 649,8 | 188 | 3.15 | 610 | 2024 | 2.76 | 569.2 | 21856 | 2.41 | 527.8 | 236.2 | 2.08
200 | 7138 | 208 | 318 6712 | 2195 | 28 | 6273 | 2368 | 245 | 5819 | 2559 | 2,19
oo | 8547 | 2437 | 32 |s0an | 2635 | 28 | 7514 | 2853 | 244 | e972 | 3092 | 21
5 | 275 | o671 | 2754 | 3,16 0001 | 2965 | 279 | 841 | s20 | 243 | 7802 | 3as9 | 2.1
ggg 10833 ] 3077 | 321 | 1020 | 3308 | 283 | o546 | 3566 | 247 | 8871 | 385 | 2.14
:3315'00 11877 | 3463 | 312 [11153] 373 | 274 | 10404 | 4026 | 230 | 637 | 4353 | 2.08
oS | 13082 3772 | 315 [12202| 408 | 278 | 11404 | 438 | 242 | 10868 | 4734 | 21
ovo 14345 | 4099 | 3,19 | 13508 | 4407 | 281 | 1264 | 4749 | 248 | 11743 | 5127 | 213
140STD| 5264 | 1474 | 3.27 | 4628 | 1503 | 285 | 4588 | 1725 | 247 | 424 | 1889 | 2.12
165 §T0| 5752 | 183.2 | 3,22 | 638 | 1758 | 2,82 | 5021 | 189.9 | 2.45 | 4641 | 2053 | 2.1
170 STD| 6251 | 179,2 | 3.19 | 586,5 | 1926 | 2.8 | 546.7 | 207.6 | 2.44 | 506 | 224.1 | 2.11
1855TD| 692 | 1955 | 3.03 | 650,1 | 2102 | 2.84 | 6068 | 3265 | 248 | 573 | 2445 | 2.15
32-?3 7602 | 2124 | 327 (7152 | 2282 | 288 | 6684 | 2457 | 252 | 6206 | 2652 | 2,18
é?g 9085 | 2529 | 3.20 {8554 | 2720 | 289 | 8002 | 2054 | 252 | 7433 | 3195 | 247
7 g‘g 1017,2 | 2863 | 325 | 9571 1 3077 | 286 | 8948 | 3316 | 25 | 8308 | 3578 | 217
ggg 1151,1] 320 | 329 |10847] 2437 | 2¢ | 10158 | 3609 | 254 | 9444 | 3089 | 221
315,‘[’) 12626 | 360 | 321 (11866 387 | 282 | 19079 | 417 | 248 | 1027 { 4501 | 213
éi?, 1387.8 | 392,1 | 323 13069 | 4214 | 2,85 | 12229 | 454 25 | 1138 | 4899 | 2,16
;?g 15249 | 4264 | 327 | 14366 4578 | 2.80 | 13456 | 4027 | 253 | 1251 | s312 | 22
140 5TD| 5605 | 1531 | 3,36 | 5253 | 165.1 | 2.94 | 4694 | 1785 | 256 | 4520 | 1931 | 2.2
155 ST0] 612, | 169,7 | 3,31 | 5738 | 182.4 | 2.01 | 5348 | 1966 | 253 | 4854 | 212.9 | 2.18
1705TD] 6645 | 1864 | 3.27 | 6234 | 1999 | 2,88 | 581.6 | 215 | 251 | 5387 | 2317 | 2.17
185STD] 7352 | 2035 | 3,31 | 690.9 | 2184 | 2.92 | 6455 | 2340 | 255 | 6988 | 2631 | 221
200 | so76 | 2211 [ 335 | 7602 | 2071 | 296 | 7108 | 255 | 250 | 6603 | 2748 | 225
52$OD D834 | 2623 | 3,37 | 9078 | 2827 | 297 | 8498 | 3053 | 259 | 7904 330 2,24
9 g;so 1078 | 2975 | 332 |10151| 3193 | 294 | 9s0 | 3435 | 257 | sazs | 370 | 223
o0 12204 | 3329 | 3,36 [11508| 357 | 298 | 10784 | 3838 | 261 | 10035 | 4133 | 2,27
g?”o 13389 | 3741 | 328 J 12501 4015 | 29 | 11765 | 4318 | 253 | 10917 | 4852 | 2.8
0 |1aro7 | ao7s | 331 | 1386 | 4374 | 295 | 12981 | 4705 | 256 | 1207 | 5069 | 2,23
ov0 | 1817 | aa3s | 3,34 | 15245 4756 | 296 | 14286 | 5112 | 26 | 13204 | 5505 | 2.2
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PHIN LOC i 0
'
g v
VAN DAU DAY . VAN DIEN BYPAS
GA NONG
i C =
—{] sensoRr AP SUAT DAU DAY 3 ————kD\VAN TIET LUU NHIET
VAN BAO DUGNG F77 :
— ARG cao |
) g i
VAN BAO DLIOP_ITG_ b 1
RO LE SENSOR NHIET BQ
AP SUAT THAP Y NUGC VE
e = DUONG NUGC VE
: DUONG NUUC RA | SENSOR NHIET DO
HE THONG MAY NEN NUGC RA

Sa dd nguyeén ly Chiller giai nhiét gié
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HEL

Thoéng so ky thuat may 1am lanh nudc giai nhiét nudc (Water cooled chiller)
Hang McQuay - My
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Phu luc 7.14. BIEU DO GIA DIEN TRONG NGAY

YNEYkWh

Gia dién

1775

895 _]

505

1'2'3

4'5'6' 78 810117171314 151617'18719 20 21

Ghi cha: Tur 1/3/2008 c6 su thay ddi,

Phu luc 7.15. DAC TiNH NHIET COA 1m® BiNH TiCH LANH

222324 h

BB MHIET BNG KT THUAT

Nhiét hién Hé s3 truyén nhist
iét do » hAC.m? .m? 8 3i
Loai qua h:::lgtfg Nhiét 3n (kW m?) (kWFPC.m*) ;!:dng kh01l
o uyén Dan Ing qua
céu (KWhim?) - Ang
pha (°C) Pharan | Phaldng Da_lr:g:mh néng céu {kg)
| , ¢ chay
SN 33 .33 44.6 0,7 1,08 1.6 2.2 743
SN18 -18,3 47 5 09 1,24 16 2,2 725
SN 10 -10,4 499 0.7 1.07 1,6 2,2 668
CNOC 0 48 .4 0.7 1.1 1,15 1.85 580
SN 27 27 44 5 0,86 1,04 1,6 2,2 892
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B — BAI TAP

7.14.

7.2,

7.3.

Biét thut 6 ngudi co 3 phong tdm véi mic si dung nudc néng theo phu tuc 7.1. Tinh toan hé
thong cung c&p nudc néng theo ba phuong an:
~ Phuong an A: St dung binh dun nudc ndng bang dién, cong sudt 1 binh 1a 2,5 kW.
— Phuong an B: Sit dyng binh dun nudc néng biéng gas, cong suat 1 binh 1a 8 kW.
~ Phuong an C: Cung cép nudc néng bang bom nhiét.
Yéu cau:

1. V& s0 d6 nguyén ly cac phuang an va tinh toan nhiét chung;

2. Xac dinh téng cdng suét dién (kW) clia phiuong an A:

3. Xéc dinh mic tiéu thu nhién liéu ¢ira phuong an B;

4. Xac dinh t8ng cong suét dién (kw) clia phuong an C;

5. Xac dinh va so sénh chi phi van hanh trong 1 nam cla cac phuong an.

Bénh vién 200 giuong c6 mifc sl dung nudc ndng theo phu luc 7.1. Tinh toan hé théng cung
cap nudc ndng theo hai phuong an:
— Phudng an A: S{f dung binh dun nudc néng béng dién, cang sudt 1 binh 12 2,5 kW.
— Phuong &n B: Sir dung baom nhiét va binh trif nuée nong trong 2 gis.
Yéu cdu:
1. V& so d6 nguyén Iy hai phuong an va tinh toan nhiét chung;
2. Xac dinh t8ng ¢dng sudt dign (kW) clia phuong an A;
3. Xéc dinh tng cdng suat dién (kW) clia phuong an B bao gém bom nudc ndng cét ap
30 mH,0; _ _
4. Xac dinh mic tiéu thu dién (kWh) va so sanh chi phi van hanh trong 1 ndm cha 2
phuang an.

Khach san 400 phéng cé mlfc st dung nudc néng theo phu luc 7.1, Tinh toan hé théng cung
cép nudce ndng theo ba phudng an:
— Phuong an A: 8{ dung 1 hdi dét dau Diezel va binh trif nudc nong cung cdp cho khach san
trong 2 gid.
— Phuong an B: 8Ur dung 16 hoi d6t than va binh trit nudc nong cung cép cho khach san trong
2 gig, '
— Phuang an C: S{ dung bom nhiét va binh triz nudc néng cung cap cho khach san trong 2 gid.
Yéu cdu:
1. V& s0 do nguyén ly cac phuang an va tinh toan nhiét chung; .
2. Xac dinh mic tiéu thu dién (kW) bao gdém cd bom nudc néng cé cot ap 40 mH,0 va
Iugng tiéu thy ddu cla phuang an A;
3. Xac dinh muc tiéu thu dién (kW) bao gém ca bom nudc néng ¢o cbt ap 40 mH,O va
lugng than tiéu thu clia phudng an B;
4. Xac dinh mc tiéu thu dién bac gom ca bom nudc néng cb cot ap 40 mH,O clia phudng an C
5. Xac dinh va so sanh chi phi van hanh trong 1 n3m clia ba phuong an.
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7.4. Hé thdng diéu hoa khong khi (BHKK) clia 1 trung tam thuong mai cé cong suat lanh 2260 kW
va cong sudl sudi 4m 600 kW. SA gid st dung may lanh trong n3m 1a 1800h, sé gid st dung
thiét bi sudi &m trong nam 1a 273h. Tinh toan hai phuong an cép Nhiét - Lanh cho hé thong
BDHKK nhu sau:

— Phuong an A: S& dung may lanh giai nhiét gié va 6 dét dau Diezel. .

- Phuadng an B: S dung may lanh gidi nhiét gid va bom nhiét ngudn nhiét khéng khi.

Yéu céu:
1. V& s0 dé nguyén ly hai phuong an;
2. Tinh chi phi van hanh trong mdt n&m cla phuong an A bao gdm bom nudc néng cb cit
ap 45m;
3. Tinh chi phi van hanh trong mét nam clia phudng an B bao gém bom nuéc ndng ¢d cot
ap 45m;
4. Néu sir dung bién tan thi tiéu thu dién cho bam nuéc fanh s& gidm dugc bao nhidu.

7.5. Hé thong (DHKK) cla 1 trung tAm thuong mai cé cdng sudt lanh 2260 kW va cdng sudt sudi
am 600 kW. S& gids slr dung may lanh trong nam 1a 1900h, s& gid st dung thiét bi sudi m trong
nam la 273h, Tinh toan hai phudng an cdp Nhiét - Lanh cho hé thdng OHKK nhu sau:

— Phuang an A: Str dung may lanh truc vit giai nhiét nudc va o hoi ddt ddu Diezel.

- Phuang an B: SU dung may lanh truc vit giai nhiét nudc va bom nhiét ngudn nhidt khong khi.

Yéu ciu:

1. V& sd d6 nguyén ly hai phuong an;
2. Tinh chi phi van hanh trong mot ném ciia hai phuogng an A bao gbém bdm nu’dc néng co
ctt ap 45mH,0;- _
3. Tinh chi phi van hanh trong mdt nam clia hai phuong an B bao gém bom nudc néng cé
cot ap 45mH, 0, :
4. N&u sif dung bién tan thi tiéu thu dién cho bom nudc: lanh sé& giam ducc bao nhiéu.

7.6. Hé thdng (BHKK) clia 1 trung tam thudng mai c6 cong suat ianh t6i da: Q, = 7000 kW va téng
tidu thu tanh: Q,, = 52000 kWh khi chay 10 h/ngay. Binh tich lanh $if dung qua cau cdng
ngh& CNOO. ' ' S

Yau cdu:
1. Vé sag d6 hé théng DHKK c¢é binh tich lanh;
2. Cong sudt lanh, sd lugng Chiller khi khéng sif dung binh tich lanh;
3. Chi phi van hanh clia hé théng khi khéng st dung binh tich lanh;
4. Cong suét lanh, sé lugng Chiller khi chay & ché dd binh tich lanh (ché dd van hanh 55%
thdi gian Chiller chay truc tiép va 45% thdi gian Chiller chay binh tich lanh);
5. Chi phi van hanh cilla hé théng Chilter khi ¢é binh tich lanh;
6. Xéac dinh thé tich binh tich lanh;
7. So sanh tiét kidm chi phi cla hai phudng an.
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C —BAIGIAI Vi DY

7.1. Tém tat
Biét thu 6 ngudi ¢ 3 phong tim. Yéu ciu:
Ba phuong an cung cép nudc néng: 1. V& so db nguyén Iy cac phudng an va tinh toan
- Phudng an A: St dung binh dun nhiét chung;
dién, cdng suét 1 binh 14 2,5 kW. 2. Xac dinh t8ng cong suat dign (kW) clia phuong an A;

- Phuong an B: Stf dung binh 3. Xac dinh lugng tiéu thu nhién liéu cla phudng an B:
dun bang gas, cong sust 1 4. Xac dinh t&ng cdng suat dién (kW) clia phudng an C;
binh Ia 8 kKW. 5. Xac dinh va so sanh chi phi van hanh trong 1 nam

— Phuong an C: Cung cédp nudc clia cac phuong an. |

néng béng bom nhiét.
1. S0 d5 cac phudng &n va tinh nhiét

1.1. S0 dé nguyén Iy cua phuong én A — Cung 1.2. So d6 nguyén Iy phuong én B — Cung
cép nudc nong bang binh dun dién céip nude néng bang 1 binh dun gas

."

|| = Khoi thai

| 220VHP/50Hz
b 2,5kw

*uf% t@i

£l v diw nudc néng
Nai st dung

1.3. So dd nguyén Iy phuong dn C — Cung cép nude ndng bang 1 bom nhiét

Ngi

su
dung
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1.4. Tinh todn nhigt
— Tra bang phu luc 7.1 vdi biét thy, mirc sit dung nhiét I6n nhét cho 1 ngudi trong 1 ngay la;
q = 4,5 kWhingay.ngusi
— Lugng nhiét max can cung ¢ép cho biét thu n = 8 ngudi trong 1 ngay 1a:
Qo = 1.0.860 = 6.4,5.860 = 23220 kcal/ngay
(1 kWh = 860 kcal)
— Tinh toan cho nhiét dd nudc ndng vaoira thiét b dun la: 20°C/60°C.
— Luu lugng nude nong 18n nhat can cung cép trong 1 ngay:
Q 23220

Vi = ol _ =580,5 dm*ngay = 580,5 linga
¥ Cp(t -t,) 1.1.(60-20) ¥ 3

Trong d6: p = 1kg/dm®: Khéi lugng riéng clia nudc.

C = % keal’lkg.K: Nhiét dung riéng cla nudc.
- Lugng nudc néng tiéu thu d thai gian cao diém nhat trong ngay:
v =k Vou g 58 5805 15945 1
24 24 '
k — Hé sé slr dung ddng thdi (tra phu luc 7.2).
— Tuong (ng vdi cong sudt nhiét can cung c&p & thdi gian cao diém nhét trong ngay:

Q = V,.pC.(t ~t,) =159,15.1.1.(60 — 20) = 6366 kcalth = 7,40 kW
V. 5805

S6 gid lam viéce cla thiét bi dun nudc néng trong 1 ngay; =2 -

=3,65h
V. 15915 .

2, Phugng an A: Cung cap nudc néng bang binh dun dién
~ T8ng ¢ong suét dién cha 3 binh dun nudc néng bang dién:
Q740

Qp = ~—- =27 _ 7 79kW
n, 0,95

1, =0,95 : Hiéu sudt nhiét cla binh dun nudc néng bing dién.
~ Néu s(r dung loai binh cong sudt P = 2,5 kW (phu lyc 7.4) thi s& Iugng binh cén sif dung la:
n=Se 779 a3 pinh |
P 2,5

Vay cén chon 3 binh dun nudc néng bang dién cong suat 2,5 kW cho 3 phang tim.

3. Phuong an B: Cung cap nudec néng bing binh dun gas
~ Hiéu sudt nhigt ctia binh dun gas: n, = 0,8
— Lugng gas tiéu thu trong 1 gio:
Q, 6366
T QF T 0.8.11500
Q" = 11500 kcalfkg: Nhiét tri thap clia gas LPG.
Vay: Néu stf dung binh ¢ cong sudt nhiét Q, = 8kW, ta ¢o:
Q,= G,.n. Q)" = Lugng gas can cho mdt binh trong 1h:
_ Q83600
" n,.Q"  4186.0,811500
V& V, = 169,15 Ith = 2,7 I/phut cén s dung 1 binh dun nudc néng béing gas ¢ Iuu lugng nusc
néng 3 Vphut tiéu thu gas 0,77 kg/h va G, = 0,749 kg/h (phu luc 7.5),

= 0,692 kgth

G, = 0,749 kgih.
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4. Phudng an C: Cung ¢ap nudc néng bing bom nhiét
— Céng sudt nhigt cha bom nhiét can 1a: Qgy = Q, = 7,40 kW
Tra phu luc 7.8 chon 01 bom nhiét MGH-FSW.
Bang thang s& k¥ thuat ca bom nhiét MGH-FOW

Model MGH-FOW
Cong suat nhiét (kW) 9
Cong sudt dién (kW) 23

| Tiéu thu dién va sé iugng may nén 2.2 kWxi1
Mai chat lanh ' R22
Lugng mai chat lanh (g) 1200

| 'Nhi&t dé nuéc néng ra (°C) 60

| Céng sudt dién va s lugng quat (W) 125x1

Vay tdng céng sudt dién tiéu thy la : 2,3 kW
5. Xac dinh va so sanh chi phi van hanh trong 1 nim cua cac phudng an:

TR
. Tidu thy dién Tidu thy nhién ligu iy PRvan sq
Phuong an hanh nidm | |
sénh
(VND)
Cong SUlt) 1 inaay | kWhinam | kgh | kgingay [kginam
dien (kW) gay gh | kgingay |kginar
PhudonganA | 779 | 28434 | 1037841/ - - - | 9.797.219 3,387
~Binh dun dién
Phuong an 8 - . - - 0,692 | 2526 | 922 |13.061.974 | 4,517
Binh dun gas . :
Phuongan G 1, 5 8,395 | 3064,18 | - - - | 2892586 | 1
- Bdm nhiét )

Ghicha: 1 ngay van hanh 3,65h; 1 n&m van hanh 365 ngay
Gia dién trung binh ngay: 944 VNB/KWh
Gia gas : 14167 VND/kg

Qua bang so sanh trén ta thay phuong &n st dung bom nhiét & tiét kiém chi phi van hanh
nhat, st dung binh dun dién chi phi tén gdp 3,387 lan so vdi bom nhiét va do gia nhién liéu hién tai
r&t cao nén sit dung binh dun c6 chi phi van hanh gép 4,517 1an st dung bom nhiét.

7.2. Tom tat
Bénh vién 200 givdng. Yéu cidu:
Hai phuong an cung cap nudc néng: 1. V8 s0 §d cac phuong an va tinh nhiét;

2. Téng cdng sust dién (kW) clia phuong an A;
3. Téng cong suét didn (kW) clla phuong an B
bao gbm bom nudc néng cbt ap 30mH,O;

4, Xac dinh va so sanh chi phi van hanh trong
mét nam cla 2 phuong an.

— Phugng an A: S0 dung binh dun
dién, céng sudt 1 binh 14 2,5 kW.

- Phucng an B: SU dung bom nhiét
va binh trif nudc nong trong 2 gio
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1. 80 dé cac phuong an va tinh nhiét

1.1. 80 d6 nguyén ly cda phuong dn A—Cung 1.2, So d6 nguyén Iy phuong dn B — Cung
cdp nudc nong béang binh dun dién cdp nudc néng bang bom nhiét

ﬂ 220V/1P/50Hz
| 25w

4 _LN

Mo
_/—]\- s¢
YUY dung

1 N

1.3. Tinh todn nhiét
— Tra bang phu luc 7.1 ¢6 mic st dung nhiét 16n nhat cho 1 giudng bénh trong 1 ngay la:
g = 4,0 kWh/ngay
~ Lugng nhiét max can cung cép cho bénh vién n = 200 phong trong 1 ngay la:
Qi = N.9.860 = 200.4,0.860 = 688000 kcalingay
(1kWh = 860 kcal}
- Tinh toan cho nhiét 46 nudc ndng vao/ra thiét bj dun la: 20°C60°C.
- Luu lugng nude néng 18n nhat can cung cdp trong 1 ngay:

Vi = Qs 688000 17200 dm?ngay = 17200 lingay
Cpl(t -t,) 11.(60 20)

Trong dé: p = 1kg/dm®: Khdi Iugng rigng clia nudce,
C = 1 kcalkg.K: Nhiét dung riéng clia nuéc.
— Lugng nudc néng tiéu thu & thdi gian cao diém nhat trong ngay:

V, =k Yo _ 59317200 000 1,
24 24 :

k — H& s6 s dung d8ng thdi (phu luc 7.2)
~ Tuang ing vGi cong sudt nhiét can cung cép & thai gian cao diém nhét trong ngay:
Q, - \:’,,)O.C.(tr -1,)=2100.1.1 .(60 —20) = 84000kcal/h = 97,67 kW
— 86 gid tam viéc ca thiét bi dun nudc néng trong 1 ngay (khdng st dung binh trir nudc néng):

T = V‘E!_a.'_ - 1_73[1[_) =82h
Vv, 2100

r
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2. Phuang an A: Cung cip nudc néng biing binh dun dién
— Tdng cdng suat dién cla tat ca cac binh dun nudc néng bang dién:
Q 9767

= T80T o2 8 kW
% n, 0,95

N, = 0.95: Hiéu suét nhiét clia binh dun nudc nong bang dién.

~ Néu slf dung loai binh cong sudt P = 2,5 kW (phu luc 7.4) thi s6 lugng binh dun dién can lap
Q, 1028

~ =2 ~ 42binh

aat ta: n=o
P 25

3. Phuang an B: Cung cip nudc néng bing bom nhiét va st dung binh trir nude néng cho
bénh vién trong 2 gio

- Chen bom: Luu luong: V,=V,=2100 //h = 2,1 m¥h
Cét ap: H, = 30 mH,0
21 30 10°
Vol _ 3600 10,2

= 286W =0,286 kW

Tiéu thy dién cla bom: N, =-£
n 0.6

Tra phy luc 7.3 chon bom ¢6 déng ca: N, = 0.3 kW
= 8{r dung binh trif nuéc néng trong 2 it nén chi can dau tu bom nhiét cé cong suét nhiét Ja:

Q, 9767
QBN =?:T=48,84 kW

Néu chon bom nhigt MGH-F17.5W/S (tra phy luc 7.8) thi can: 4—ﬁ{%— =~ 3 cai.

Bang théng s& k¥ thuat clta bom nhiét MGH-F17.5W/S

Modei . MGH-F17.5W/S

Céng suat nhigt (kW) 17,5

' Céng suat dién (kW) ' 45
| Tieu thu dién va s6 lugng may nén 4,25 kWx1 ]
Mé&i chat lanh R22

F_Lu'cmg mdi ¢hat lanh (g) - 2200 |
Nhiét 6 nudac néng ra (°C) 60

| Cong_gﬂéht_égﬁ va sd lu’dng quat (W) ' 125x2 = 250

- Téng cong suat dién tiéy thu clia 3 bom nhiét va bam cung cép nude néng cot ap 30m la:
Ps=45x3+0,3=138kW

— 86 gi& lam viéc clia 3 bom nhiét trong 1 ngay la: 1, =8,2.2=16,4h.
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4. So sanh chi phi van hanh trong 1 ndm cua hai phuong an

Chi phi van hanh

Phudng an ' Tiéu thy dién So sanh
nam (VND)
Céng sudt (kWhingay) | (kWhinam)
nga
dign (kW) 93y
Phuong an A
\ C 102,8 842,96 307680,4 290.450.298 3,725
— Binh dun dién
Phuong an B -
y 13,8 226,32 82606,8 77.980.819 1
— Bom nhiét

Ghi. chi: 1 ngay van hanh cua thiét bi dan nudc néng bang dién 1a 8.2 h,
1 ngay van hanh cla thiét bi dun nudc ndng bang bom nhiét 1a 16,4 h.
1 nam van hanh 365 ngay

Gia dién trung binh ngay: 944 VND/kWh

Nhu vay qua bang so sanh trén ¢é thé thdy phudng an sif dung binh dun nuéc néng bang dién
¢6 chi phi van hanh gdp 3,725 [an so v8i phudng an cung cap nudc néng bang bom nhiét.

7.3. Tom tat
Khach san 400 phong Yéu cdu:
Ba phuong an cung cap nudc néng: 1. V& so db cac phudng an va tinh nhiét;

— Phudng an A: St dung |6 hoi 46t dau Diezet 2. Xac dinh m(ec tiéu thy dién bao gém ca bam
va binh trf nudc néng cho khach san trong nudc néng cdt ap 40mH,0 va lugng dau tiéu thy
2 gid. clla phuang an A;
— Phuong an B: Sir dung 1o hoi dét than va 3. Xac dinh mic tiéu thu dién bao gém ca bom
binh trt nuéc néng cho khach san trong nudc nong cot ap 40mH,0 va lugng than tiéu thy
2 gid. . clia phuong an B;
- Phuong an C: Bing bam nhiét va binh trif 4, Xac diph mic tiéu thy dién bao gom ca bom
nude che khach san trong 2 gid. nuac nong cot ap 40mH,0 cha phuong an C,
5. Xac dinh va so sanh chi phlI van hanh trong 1
nam cba 3 phudng an trén.
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1. Tinh toan nhiét

1.1. S0 dd nguyén ly cua phuong én A - Cung cép nudc nong bang 10 hoi dét du

. o P
% A
|
b
v
]
I
Binh — ]r d =2 .
L NN ulzcm N2 >
N ccap
L » ,]><}
N> RNPL y B
C SR I Nude ‘l/ nuc b6 sung
‘*, ,.‘ Bdmcép Cap '
Nai sif dung nuge nng

1.2. So'dd nguyén Iy phuong én B — Cung cép nudc ndng bédng 10 hoi dét than

= Ty
4
) 4w
|n __4_’ [ .. o ’
B e
é{ Bom cap L. Noi
: ude néng & st
%f [ 2 dung
e Bin cip oW
>3] - nudc b sung

Bom i
nuic ¢ap %
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1.3. S0 dé nguyén Iy phuong dn C — Cung cép nudc ndéng bdng bom nhiét

—>
i .G__

C3p nude ? Bom cp g
b3 sung nenang| )
AN

v N suf
e e dUn
P
1. LAk

1.4. Tinh todn nhiét
— Tra phu luc 7.1 ¢b mifc tai nhiét 18n nhat cho 1 phéng khach san trong 1 ngay la:
g = 6,5 kWh/ngay.phdng
— Lugng nhiét max can cung ¢ap cho khach san n = 400 phong trong 1 ngay la:
Qio = N.9.860 = 400 x 6,5 x 860 = 2236000 kcal/ngay
1kWh = 860 kcal
— Tinhr toan cho nhiét d6 nude ndng vao/ra thigt bi dun ¢6 nhiét dé 1a: 20 °C/60 °C.
- Luu lugng nudc ndng 6n nhat can cung cép trong 1 ngay:
Qo 223600

Vo = = = 55900 dmngay = 55900 #nga
w ZCpft -t,) 11.(60-20) i g8y

Trong d6: p = 1kg/dm?®: Khdi itong riéng cla nudc.
C = 1 kcal/kg.K: Nhiét dung riéng clia nudc.
— Lugng nudc nong tiéu thu & thai gian cao diém nhat trong ngay:

\Y 55800
V o<k -2 =518 —- =12065/h
' 24 24

k — Hé s6 s dung déng thai (phu luc 7.2)
- Tuong ing vdi luong nhiét cdn cung cép & thdi gian cao diém nhat trong ngay:
Q, . Vr,p,C.{t, - tv) = 12055.1.1.(60 - 20) = 482600 kcal/h = 561,16 kW
— Chon bom: Luu lugng:  V, =V, = 12,065 m*h
Cot ap: H, = 40 mH,0
12,065 40 108

V. H 0.2
Tieuthy dign: N =-p_= _ 3800 102 5555w - 2002 kW

g n 0,65
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Tra phu tuc 7.3 chon bom cé céng suét: N, = 2,2 kw.
— Né&u s(r dung binh trif nuéc néng cép cho khach san trong 2 gid thi s& gid lam viéc cda thiét
bi dun nudc néng trong 1 ngay la:

r= Vi 55900 5 oo
V. 12085

2. Phuong an A: Cung cép nudc nong biing 16 hoi dét diu

S(r dung binh trif nuéc nong trong 2 gict nén chi can dau t 16 hai o cong suat nhiét la:

Q. - %_ _ ?’6%‘? = 28068 KW

S dung 15 hai ap Iuc thiét ké: Py = 10 bar, ap iuc lam viée: p,, = 8 bar, hai 1a hoi bio hoa khé.
t, =170,41°C
V0ipy, = 8 bar = tra bang 4.1 ¢ thdng s& haira: {i" = 2767, 5kJ/kg
i =720,94kJ/ kg
Qua thiét bi trac déi nhiét dé cap nhiét cho nudc nang nhigt do nudc tir 20°C dén 60°C, gia s(r
hoi nudc sau khi ngung tu tiép tuc trao ddi nhiét va nhiét @ giam xuéng con 80°C.
t, =80°C

=i, =3353 kJ/kg
p =38 bar

Tra bang 4.2. nudc chua séi va hai qua nhiét vai {

Gia s hiéu sudt cla thiét bi trao ddi nhiét 1a 90%.
Vay lugng hoi nude ¢dn cung cép la:

__Q. _  28058.3600
" (") (2767.5-335.3)0,9

= 4612 kgih.

Tra bang phu luc 7.7. TU théng s6 ky thudt clia 16 hoi chon dugc 16 hei sif dung diu Diezel
nhy sau: : :

[

~ Nang suat hai (kg/h) 500
" T "Nang sudt nhiét (kW) 300 —
Ap luc max (bar) 10
" Tiéu'thu dau Diezel {kg/h) 26.2
.. .._..ttedthu dau Lieze . Suat 5 e ]
Tieu thy dign (kW) Bom dau . _ba
Bom nuée cap 0.75
Gia nhiét dau 3,0
. _Ségchaytn) ] 104 ]

Nhién héu Diezel:  Nhiét tri thdp lam viec : 10300 kcalh
Khdi kgng rigng 10,79 kg/l
Gia 11000 VNBH
Téng céng sut dién clia 15 hoi gém ca bom cdp nudc nong la:
Na= N+ N,=(3.0+075+04 + 0,75)+ 2,2 =71 kW,
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3. Phudng an B: Cung cap nudc néng béng 16 hoi dot than
U dung binh trif nudc ndng trong 2 gid nén chi cén dau tu 15 hoi c6 cdng sudt nhiét la:
L
Sirdung 10 hoi:  ap Iuc thidt ké: p, = 8 kg/cm” = 7,85 bar
ap iuc tam viéc: p,, = 7 kg/cm? = 6,87 bar
hai 1a hoi bao hoa khd.

= 280,68 kW

t =167,52°C

Véi p, = 7,85 bar = tra bang 4.1 thong s8haira: {
i* = 2764,5kJ/kg

Qua thiét bi trao ddi nhiét d& c8p nhiét cho nudc nang nhiét dd nudc tr 20°C dén 60°C, gia su
hoi nuéc sau khi ngung tu ¢on gidm nhiét §& xudng con 80°C.

t, = 80°C

=i =3352kJ/kg
p=687bar

Tra bang 4.2 nudic chifa sbi va hdi qua nhigt vai {

Gia sl hidu clia thiét bi trac ddi nhiét 1a 90%.
Vay Iuong hoi nudc can cung cép la:
Q 280,58.3600

G, - - - 462 kgt
" T oi)n  (2764.5-3355).0,9 9

Tra phu luc 7.6. TUr théng s6 k¥ thuat cla I hai g6t than chon dudc 16 hai cb thong s6 nhu sau:

Nang suat hoi (kg/h) 500
Ap luc max (kg/cm?) 8 N
Tigu than (kg/h) ' © 70
 Loai than s{f dung Than antraxit
S& gid chay {h) 10,4

Nhién liéu than antraxit:  Nhiét tri thap lam viéc: (6200+6500) kcal/h
Gia: 3800 VNb/kg
Téng cong sudt dién clia [ hdi bao gém bom céip nude ndng:
Ng = Ny + N, = (0,75 + 0,45} + 2,2=34 KW

4. Phuong an C: Cung cap nudc néng bing bom nhiét va binh trit nude néng cho khach
san trong 2 gid
S dung binh trif nuéc nong trong 2 gid nén chi cén dau tu bom nhiét co céng suat nhigt ta:
Q, 56116
2

Qo = —
BN 2

- 280,58 kW =958 MBH
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Tra phu luc 7.9. chon duge bom nhiét THR 085 ¢6 thdng s6 nhif sau:

{ " Loaimay “Nhiét d& nudc vao (°C) ‘Nhigt dd nudc néng ra (60°C)
_ Cang sudt nhiét (MBH/KW) COP
[ - THRO95 | 20 1014/297,20 38

Cong sudt dién cla bam nhiét ta:
= Qo 29720 200w
COP _3‘8
Tdng cong sust dién ctia bom nhigt va bom cép nudc nong la:
Ne = Ngy+N, = 78,21 + 2,2 = 80 41 kW.

5. So sanh chi phi van hanh trong 1 nam cla cac phudng an

) '_P';I'mng an Tidu thy dién Tidu thy nhién lidu  [Chi phi van hanh| So
: o : - ndm {(VNB)} | sanh
2%19(:3:)‘ KWhingay | kWhinam | kg/h |kg/ngay | kg/nam
T T e e e _
~ L& hoi 6t dau 7.1 66,82 | 24023 | 26,2 | 242,88 | 88649 | 997.847.016 | 3,877
va bom nudc nong '
| Phuongan B B _ _ ' -
— L& hoi dét than 34 3152 | 11504 | 70.| 649 |236849| 830.841.096 | 3.263
va bom nude néng _
- phuong & 1
-Bomnhiégtvabgm | 80,41 | .7454 | 272071 | _ ~ - 267.379.408 1
. nudc néng '

GhichG: 1 ngay van hanh 10,4 h
1 na&m van hanh 365 ngay
Gia dién trung binh: 944 VND/KWh
Gia dau . ": 11000 VNB/kg
_ Gia than : 3500 VNB/kg
Nﬁu_ vay, qua bang so sanh trén ta thay phuong an s dung cdp nudc néng bing Bom nhiét
- ¢6 ¢hi phi van hanh |3 thé’p nhét; diing 5 hai @6t than chi phi van hanh gap 3.263 14n so vdi ding
bom nhiét va do gia nhién liéu cao nén dung 16 hoi 48t ddu 1a dat nhat, gdp 3,877 1an so vdi
- phugng an dung bom nhiét,
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7.4, Tom tit

Hé thong diéu hoa khéng khi cla mot
trung tam thuong mai co :

Cong sudt lanh: 2260 kW:

Cong suat sudi: 600 kw:

8¢ gio sif dung may lanh trong nam 1900h,

s gid str dung thidt bj sui 273h

~ Phuong an A: May lanh gidi nhiét gié va 1o dét

dau Dieze).

— Phuong an B: May lanh gidi nhiét gié va bom

rhiét ngudn nhiét khéng khi.

1. 80 d6 nguyén Iy céc phudng an

Yéu ciu:

1. V& s0 dd nguyén ly cac phuong an:

2. Tinh ¢chi phi van hanh trong mét nam cda
phuong an A bao gém bdm nudc néng co
cot ap 45mH,0;
3. Tinh chi phi van hanh trong mét nam cla
phuong an B bao gém bom nudc néng co
cét ap 45mH,0;
4. Néu st dung bi€n tan thi tiéu thu dién cho

bom nudc lanh sé& gidm duoc bao nhiéu,

1.1. S0 d6 nguyén Iy hé théng mdy lanh va 16 dét diu Diezel

THEE L B TRAL B0] NIEF
s 1
7¢ 60 C / 1
L AR LT
N'I':L_J CHILLER 10 H0I
12 C 54 y F
BOM KLEC
BOY WLEY + CAP
TUAN HOAK
1.2. S0 d6 nguyén Iy hé théng mdy lanh va bom nhiét
F 3 » & & &
7c 7C a5C 55C 55C
. ) ) Air cooled Air coaled Air cooled
Phu tai Alr cocled | | Air caoled Chiller Chiller Chiller
“h'ef Chifter Chiller Heat pumpl Heat pumpy Heat pumpf
12C 12¢ 50C 50C 500
Bom nudc

lanh

B

%

.
L

Trung tam thuong mai c6 céng suat lanh: 2260 kW = 6428 RT.

Bom nudg
néng/lanh
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2. Phugng an A

2.1. He¢ théng mdy lanh (Chifler)

Tra bang phu luc 7.11a va 7.11b, chon hai may lam lanh nudc gii nhiét gi6 (Air cooled chiller}

- RTAC350 Trane c6 théng s6 ky thuat nhu sau:

Cong suit | Piénnang | Luulugng | Chi s6 tigu thy o
Model lanh tigu thu nudc lanh dién (PIC) Bien ap
(KW) (RT) (kW) (/s) KW/RT
~ RTAC | 11866 -
! 7 1,18 380V/3p/50H
w0 | ety | ” e
Ghi chy :

— Céc thong s dugc tra theo diéu kién chay tidu chudn nhiét dé nudc lanh ra khoi Chiller 7°C,

nhiét dé khdng khi vao dan ngung tu la 35°C.

— Bién nang tiéu thu tinh cho trudng hgp day tai

- Chi s6 tidu thu dién PIC = 3,516/COP.

2.2. Bom nudc lanh

— Tu bang théng s6 ca Chiller ta ¢6:

Luu higng bom 54 Ifs = 0,054 m¥s.

Cot ap theo thiét ké: 45 m (H,0) = 4,413.10° Pa.

Chon hai bam c6 Iuu lugng va cdt ap thdéa man diéu kién trén.
~ Cdng sudt dién clia bom dudc tinh theo cdng thic :

AP.G
" 01000
Trong doé :
P : Bién nang tiéu thu cla bom, kW.
AP : Cot ap cla bom, Pa.
G : Luu lugng bom, m¥s.
n - Hiéu suat bom.,

~ Chon hiéu suat bom 14 0,7 ta ¢6 cong suét dién clia bom :

_ 4,413.10°.0,054
0,7.1000

Chon 2 bam c6 ¢ong sudt 37 kW theo bang phu luc 7.3.

P =34 kW

lanh

2.3. Hé théng suoi
D& sudi am chon 16 hai tryc Iuu dét du Diezel.
Tra bang phu luc 7.7, chon 16 hoi dét diu Diezel céng sust nhiét 600kW cé cac thong sé ky

thuat nhy sau:
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Nang sudt hoi (kg/h) © 1000

Nang suét nhiét (kW) 600

Ap luc max (bar) 10

Tiéu thy ddu Diese! (kg/h) 52,3
Quat 1,5
Bom déu- 0,4
Gia nhiét ddu 6,0

2.4. Bom nudc nong

‘Gia thiét nhigt dd nudc néng ra khdi thiét bj trao di nhiét ta 60°C, nhiét dd nudc néng vao
thiét bj trao ddi nhiét 1a 55°C.

- Luu fugng nudc néng tudn hoan:

Q
G- pC, At
Trong doé:
Q : Cong sudt nhiét clia Id hoi (kW) ;
At : D6 chénh nhiét d6 vao va ra khdi thiét bi trac d8i nhiét (K) ;
C, : Nhiét dung déng ap clia nudc (kJikg.K) ;
G : Lus Iugng khéi iugng nudc néng tudn hoan (kg/s) ;
P : Khéi lugng riéng ca nudc (kg/m?).
' 600

G= =0,0287 m¥s = 28,7 l/s
1000.4,18.(60 - 55)

Nhan thdy Iuu lugng nudc néng & ché d6 sudi &m nhd hon luu fudng nuée lanh nén ¢6 thd st
dung bom nudc lanh cho ché dd sudi 8m (xem so d& nguyén Iy).

2.5. Chi phivédn hanh cida phuong én A
2.5.1. Chi phi van hanh khi hé thdng hoat déng & ch§ dd lam lanh
— Tiéu thu dién mét ndm clla may Janh khi chay ddy tai tinh theo cong thite -

EC, =3Q,.(PIC).h, +3P.h
=1 =1

Trong dé:
ECy  : T8ng tiéu thy dién cla hé thdng DHKK trong 1 ndm, (kWhi/nam)
Q,, : Cong sudt lanh cda Chiller thifi, (RT)

(PIC), : Chis8 hiéu qua nang ugng clia Chiller thir i, (KW/RT)

h; : Thdi lugng van hanh clia Chiller/ bam/ quat... thiti, (h)
P, : Cong sust dién cla thiét bi phu thiri (Bom), (kW)
n : S6 fugng thiét b c6 trong hé théng.

EC,, =2Q,.PIC.h +2Ph kW
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EC, =2.337,5.118.1900 + 2.37.1900 = 1 653 950 kWh/nam

Vdi gia dién trung binh 944 VNB/KWh chi phi van cho hé thdng may lanh trong mot nam la:
CP,; = 1653 950.944 =1 561 328 800 VNB/nam.

2.5.2 Chi phi vén hanh khi hé thGng hoat déng 3 ché d6 sudi am
— Cong suét dién cla bom 1a: P = 37 kW.
— Lugng dau tiéu thu trung binh mbt nam ciia 16 hoi :

GDieseI =G,h,
Trong 46 :
G Lugng déu tiéu thu trung binh trong mét nam clia 16 hoi, kg/nam;
G, : Lugng dau tiéu thu trong modt gid¢ cla 10 hat, kgih:
hio : 88 git hoat ddng trung binh trong nam clia ché dd sudi m, kg/nam.

Gpieee = 52,3.273 = 14278 kg/n&m
- Tiéu thu dién trong n&m cho |6 hai:

EC. = ZQ,,.hID
Trong do:
2 Q, : Tong cong suét dign dé€ van hanh 14 hai bao gém bom nudc néng, quat, bom dau,

bdm nudce cép, gia nhiét dau.
— Tiéu thu dién dé van hanh 16 hoi:
EC,, =(37+15+0,4 +15+6).273 = 12667 kWh/nsm

Vdi gid dign trung binh trong nam |a 944 VND/kWh, gia dau 13 11000 VNEYI = 13925 VNB/kg
chi phi van hanh trung binh khi hoat déng & ché& dd sudi:
CPR,, =14278.13925 + 12667.944 = 210 778 798 d/nam.

2.5.3 Chi phi vén hanh trung binh mét nam cho phudng an A
Cht phi vén hanh cho phudng an A bao gom chi phi van hanh may lanh va id hdi.
CPA=1561328800+210778798 =1772 107 598 VND/nam.

3. Phuong 4n B
3.1. Bom nhiét

Dé thda man cho nhu c&u sudi 4m ta chon 2 May !am lanh nudc — Bam nhiét (Air Cooled Chiller
Heat Pump) clia McQuay ¢6 théng s6 nhif sau (bang phu luc 7.10a, 7.11b):

Céng suat Tiéu Ehu ‘_i.“'"j khi | Céngsuat | Tiéuthu | Luu lugng
. chay o ché dé lam 2 oo .
Loai lanh lanh sudi dién nuéc
kW : 3
(kW) (kW) (kW) (KW) {m?h)
MHS 80.1 280 a0 294 93 48,2
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Ghichua ;

- Chiller str dung méi cht R22

— Cac théng sd k¥ thuat cha Chiller

+ Khi chay & ché d6 Iam lanh dugc 14y véi nhiét dd nudc ra la 7°C, nhiét d6 khdng khi 1a 35°C.
+ Khi chay & ché& dd sudi am I8y véi nhiét dd nudc ra 1a 45°C, nhiét dd khong khi 1a 7°C.

3.2. Hé théng mdy lanh
Céng suat lanh cGa may lanh 12 2260 — 2x280 = 1700 kW ta chon 2 may Iam lanh nudc giai
nhigt gi6 RTAC 250 Trane co thdng s6 k¥ thuat nhu sau (bang phu luc 7.11a, 7.11b):

Cong sudtianh | Pién ndng | Lwu lugng Ch':;: t::;:nqua
Model KW tisguthy | vanhanh (‘;IC)- 9. | bienap
(RT) KW s Wik
RTAC 250 8554 2729 38,6 1217 380V/3p/50HZ
(243,3) : ’ ' P

3.3. Bom nutc lanh cho 2 mdy lam lanh nudc

Tir bang thdng s6 cla Chiller ta cé Iuu lugng bom 38,6 Ifs = 0,0386 m’fs.
Cot ap theo thist k& : 45 m (H,0) = 4,413.10° Pa

Chon hai bom ¢é i hugng va cft ap thda man diéu kién trén.

Cong suat dién cla bom duge tinh theo cdng thirc:

__APG
n.1000

o _ 4413.10°0.0386
0,7.1000

Chon bom ¢é cdng sust 30 kW theo bang phu luc 7.3.

=244 kW

3.4. Bom nudc ndng/ianh 2 mdy lam lanh nudc - bom nhigt
Tir bang thong s& cba Chiller ta ¢6 uu lugng bom 48,2 m¥h = 0,0137 m¥s.
Cot ap theo thiét k& : 45 m (H,0)=4,413.10° Pa.
Chon ba bom c6 luu lugng va cét ap thda min didu kién trén.
Cong suat dién cda bom duge tinh theo cong thire:
APG
~ 11000
P 4,413.10°.0,0137
0,7.1000
Chon bom cé cong suét 9 kW theo bang phu luc 7.3.

= 8,65 kW

1
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3.5. Chi phivan hanh cho phuong dn B
3.5.1. Chi phi vén hanh khi hé thong hoat ddng & ché do 1am Janh
- Tiéu thu dién mdt n&m cla hé thdng khi van hanh & ché d6 1am lanh:

EC, = 3Q,.(PIC).h, +ZP.h,
=1 =1

Trong dé:

Q, : Cong sufit lanh cia Chiller thi i, kW (bao gém 2 Air Cooled Chiller va 2 Air
Cooled Chiller Heat Pum).

(PIC), :Chisé hiéu qua nang luong cha Chiller thit i, KW/kW.
h, : Thai ugng van hanh cla Chiller/ bom/ quat... thiri, h.
P, : Cong suat didn cha thiét bi phu thir i (Bom), kW.
EC,,=2.243.1.217.1800 + 2.90.1800 + 2.30.1900 + 2.9.1900
=1613 977,8 kWh/n&m.
— Vi gia dién trung binh 944 VNEYKWh chi phi van cho hé thdng d ch& 36 lam lanh trong mét nam:
CP,, =1613977,8.944 =1 523 595 D43 VND/nam.

3.5.2. Chi phi védn hanh khi hé th6ng hoat déng & ch€ 6 sudi 8m
— Tiéu thy dién clia hé théng khi van hanh & ché dé sudi §m.

EC,, = £Q,.(PIC).h, +£P.h,

Trong dé:

Q, : Cong suét sudi cla Chiler thit i, (kW) (bao gém 2 Air Cooled Chiller Heat Pum va 2 bom
nudc néng lanh).

EC,, = 2.93.273+ 2.9.273=55 692 kWh/n&m.
— Chi phi van hanh trung binh khi van hanh & ché d6 sudi:
CP,,, = 55 692.944 = 52 573 248 VNB/nam

3.5.3. Chi phi van hanh trung binh mét nam cho phuong én B

Chi phi van hanh cho phugng an B bao gém chi phl van hanh may !am lanh nudc va may lam
lanh nudc — bom nhiét,

CPB = 1523 595 043 + 52 573 248= 1 576 168 291VND/nam.
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4. So sanh chi phi van hanh trong mét nim cda hai phudng an

Ché& d$ lam lanh Ché dé sudi Chi phi van
A A - ia hanh trung
Phuang 8n s:;,::‘:nh su‘;.'::ﬂai Tibuthy | Chiphi | Tiguthy T':';Lm-' Chi phi. | binh trong
(kW) (KW) dian {nghin dién - Diezel {nghin mét nim
{kWh/nam) | VND/nam)| (kWh/nim) (kagindm) VNB/nim] (nghin
VNB/n&m)
Phuong 4n A —
May lanh truc
vit gii nhiét gié 2260 €600 1653 950 | 1561328 12 667 14 278 210778 | 1772107
~ 1& hoi d&t diu
Diezel
Phudng an B —~
May fanh truc
b ki ol 2260 600 1613978 | 1523505 55 692 - 52 573 1576 168
vit giai nhiét gid
— bam nhiét
Ghi chi:

S4 git van hanh & ché d6 lam lanh 1a 1900h

86 gid van hanh & ch& d6 sudi 8m 1a 273h

Gia dién trung binh: 944 VNB/kWh
: 11000 VNBAI
Nhu vay, qua bang so sanh trén ta thdy vdi gia dau va gia dién nhu trén thi chi phi van hanh

khi st dung phufong 4n A s& ti&t kiém hon so v6i phuang an B mdi mam 14 195,9 triéu dong. Tuy
nhién, d8 img dung phuong &n nao cho ¢éng trinh thi cdn phai phan tich thém bai toan kinh t&.

Gia dau

4. SUr dung bi&n tdn cho bom nudc lanh
Gia sif luu hugng va cbt ap thay ddi ty 18 thuan vai sy thay d8i cong sudt lanh.

74—

vsD

—8

H (m}

\ /’/

N\

1

\o

V (mh)

~ Vé mit ly thuyét khi sif dung bom nhiét & thay d8i dac tuyén hoat déng clia bom ly tam tir
diém A dén diém B ta cb:
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Trong do:
n  tde d6 vong quay cha dong co (vg/phat).
P - cbng suat clia bom (kW).
H : c6t ap ciia bom (m H,0).

Cang suat bom dugc tinh theo bang sau:

% Tai lanh Cong suit bom, kW Hg/H, nJn,
B A ) o
L A T B LA
50'_ 132 50 071
5 .48 25 05

— Tiéu thy dién clla bom nudc lanh s dung bién tan:

IPLV, = !
0,018/A+0,501/B+0,481/C+0,0/D
1

IPLV, = — = 17,43 kW
b 0,018/37 +0,501/24,4 + 0,481/13.2 + 0.0/4 6

Nhu vay, néu sir dung bi€n tdn cho bom nudc lanh, thi dién nang tidu thu trong mot n3m cha
hai bom ¢ thé gidm dugc:

2(37 -17,43).1900 = 74 364 kWh/n&m
Tu’ang duong vdi chi phi van hanh:
74 364.944 =70 199 616 VND/nam

7.5. Tém tit

Hé thdng diéu hoa khong khi clia mét trung Yéu cdu -

tam thuong mai c6: 1. V& so d8 nguyan Iy cac phuong 4n.

Cong suét lanh: 2260 kw: " 2. Tinh chi phi van hanh trong 1 nim cla

Cong suat sudi: 600 kW phuong an A bao gém bom nudc néng co

S6 gig sir dung may lanh trong nam 1900h, s§ cdt ap 45mH,0;

_gig slf dung thiét bi sudi 273h 3. Tinh chi phi van hanh trong mét nam

— Phuong an A: May lanh truc vit giai nhiét ctia hai. phuong 4n B bao gém bom nudc

nudc va o dét dau Diezel, néng ¢6 cft 4p 45mH,0;

- Phuong an B: May lanh gidi nhiét nudc va 4. Néu sif dung bién tdn thi tidu thu dién

bom nhiét ngudn nhiét khdng khi. cho bom nubc lanh s& gidm dudc
bac nhiéu,
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1. So dd nguyén ly cac phuong an
1.1. So d6 nguyén Iy hé théng mdy lanh va 16 dét ddu Diezel

‘ THIET 81 TRAO DBOL NHIET

[ /

u ¥
5¢| |17 69 / ‘

7/
PHU
WATER COOLEDS LO HOT TAI
CHILLER NHIET

30°c| izc 55°C| Y 3
® ~®
BOM NUGC BOM NUGC CAP
G1A] NHIET i
@
BOM NUSC
TUAN HOAN

1.2. So db nguyén Iy hé théng mdy lanh va bom nhiét
1ttt
==

v
Y

™
=
& F 3
35°¢| |7°¢C 55°C
JAIR COOLED] PHY}
[WATER COCLED! CHILLER TAL
CHILLER HEAT PUM NHIET
30°C] {12°C 50°C
BOI:‘[Q @ POMNUSC & BoMNuwC
; NUGC LANH NONGFL;QNH
GIAT NHIET

- J -

Trung tdm thuong mai ¢é cdng suét lanh: 2260 kW = 642,8 RT

2. Phudng an A

2.1. Hé théng mdy lanh (Chiller)

Phuang an A chon hai Chiller gidi nhiét nudc WHS 325.2B McQuay co cac théng s6 k¥ thuat
nhu sau (bang 7.12):
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- Bién niing Luu lugng Luu Iugng
Model ce’"fv:‘(';',r'f“h' tibuthy, | nudclanh, | nuec gidi Didn 4p
kW s nhigt, /s
WHS32528 | 1121,3(318,9) | 2314 54 64,7 380 V/3P750 Hz
Ghi chii :
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— Bién nang tiéu thu tinh cho may nén trong trudng hgp ddy tai.
~ Nhigt d8 nudc 1anh ra/vao Chiller 7°C/12°C.
— Nhiét do nudc giai nhiét rafvao Chiller 35°C/30°C.

2314

~ Chi &4 tiéu t én : PIC =
Chi sd tidu thu dién 11213

=0,206 kW/KW.

2.2, Bom nirde lanh

Tit bang thdng s8 chia Chiller ta ¢6 Iuu lugng bom 54 Ifs = 0,054 md/s.
Cot ap theo thigt k&: 45 m (H,0) = 4,413.10° Pa.

Chon hai bam ¢é luu lugng va ¢cét ap thda méan didu kién trén.

— Cong sudt dién clia bom dugce tinh theo céng thiic:

_ APG
" 11000
Trong dé :
P : Dién nang tiéu thu cla bom, kW.
AP : Cot ap cia bom, Pa.
G : Luu lugng bom, m®s.
n 1 Hiéu suat bom.

— Chen hiéu sudt bom 1a 0,7 ta ¢ cong sudt diégn clia bom nuéc lanh:

5
Py = 4413100054 0
0,7.1000

Chon bom cdng sudt 37 kW (bang phy luc 7.3).

2.3. Bom nude gidi nhiét

Tir bang théng s6 cia Chiller ta ¢b Iuu lugng bom 63 Vs = 0,063 mY/s.
Cét ap theo thiét k& : 30 m (H,0) = 2,945.10° Pa.

‘Chon hai bom c¢6 Iuu lugng va cft ap thdéa man didu kien trén.
Chon hiéu suét bom la 0,7 ta ¢ cdng sust dién clia bom nudc giai nhit;

_2,945.10°.0,063
Gn 0,7.1000

Chon bom céng sudt 30 kW (bang phy luc 7.3).

=26,5 kW

2.4. Thdp gidi nhiét

Chon hai thap giai nhiét YC-350 OCEAN c6 thdng s6 k§ thuat nhu sau (phu luc 7.13):




. Céng suat Pién tidu thy
Loai

(RT) (kW)
YC-350 350 3,7x2

2.5, Chi phivdn hanh cho phuong dn A
2.5.1. Chi phi vén hanh khi hé théng hoat @6ng & ché& d¢ tam lanh
— Tiéu thu dién mét nam cda may lanh khi chay day tai tinh theo cong thirc :

EC, = 5Q,.(PIC) .h, +3Ph,
=1 =1

Trong 46 :

EC, :Téng tidu thu dién clia hé thdng khi chay  ché dé lam lanh trong 1 n&m, (KWh/nim).

Q. : Céng sudt lanh cha Chiller thit i, (kW).

(PIC), :Chisé hiéu qua nang lugng cla Chiller thiti, (KW/KW).

by : Théi ugng véan hanh clia Chiller/ bom/ quat... thiri, (h).

P, : Céng sudt dién cha thiét bi phu thit i (Bom nudic lanh, bom nuc giai nhiét, quat
thap gidi nhiét), (kW).

n : S8 Iugng thidt bi cé trong hé théng.

EC, =2Q,.PIC.h +2Ph (kW)
EC,, =2.1121.0,206.1900 +(2.37 +2.30 + 2.3,7.2).1900 = 1 160520 (kWh/nam).

— Véi gia dién trung binh 944 VNB/KWh chi phi van hanh trung binh n&m khi hoat ddng 3 ché
dé lam lanh.

CR,,. =1 160520 =1 085530880 (VND/nam)
2.5.2.Chi phi van hanh khi hé théng hoat dong 0 ché 3¢ sudi (xem béi 7.4)
Chi phi van hanh khi hé th&ng hoat ddng & ché dé sudi 4m 1a 210 778 798 VNB/nam.
2.5.3. Chi phi van hanh trung binh mt nam cho phuong an A '
Chi phi van hanh cho phuong an A bao gém chi phi van hanh may lanh va 16 hoi:
CPA =10 955 300 880 + 210 778 798 = 1 306 309 678 VNB/nam.

3. Phuong an B
3.1. Born nhiét

Pé thdéa man cho nhu cdu sudi &m ta chon 2 may 1am lanh nudc — bom nhiét (Chiller Heat
Pump) ctia McQuay cb théng s6 nhu sau {bang phu luc 7.9): '

Cong suat 1;:éu éhghg"zg :" Cdng suat | Tiéuthy | Luuludng
Loai lanh chay |: i m susi dign nudc
kW * kW kW *h
(kW) (KW) (kW) (kW) (m°/h}
MHS 80.1 280 80 294 93 48,2
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Ghichi :

— Chiller str dung méi chit R22

— Céc thong s4 k¥ thuét clia Chiller

+ Khi chay & ché& dd tam lanh dudc I8y voi nhiét 36 nudc ra 1a 7°C. nhiét d¢ khdng khi la 35°C.
Khi chay d ché d& sudi &m |8y vdi nhiét d6 nude ra 1 45°C, nhiét dg khéng khi la 7°C.
3.2. Hé théng méy lanh

Cdng suét lanh cla may lanh la 2260 — 2x280 = 1700 kW ta chon 2 Water Cooled Chiller
WHS260.2B McQuay c6 thdng s k§ thuat nhu sau (bang phu luc 7.10a, 7.10b):

Céng sudt | Dignning | Luulugng | Luuiugng
Loai lanh, kW tiéu thu nudc lanh nudc giai Dién ap
(RT) (kW) (Vs) rhiét, (I/s)
WHS260.2B 881.5 188,4 42.2 51,2 380 VI3P/50Q HZ
' (250,7) ' ’ ’
Chi sé tisu thy dien : PIC = = 1884 _ 4514 kwikw.
ag15.

3.2. Bom nudc lanh cho 2 Water Cooled Chiller

T bang thdng s clla Chiller ta ¢6 Iuu lugng bom 42,2 ifs = 0,042 m¥/s
Cot ap theo thiét ké : 45 m (H,0) = 4,413.105 Pa

Chon hai bom ¢6 luu Iudng va c4t ap thda man didu kidn trén,

Cong sudt dién cha bom dudc tinh theo céng thiic;

_ APG
11000

b _ 4413.10°0,0422
~ 0,7.1000

Chon bam c6 céng suét 30 kW theo bang phu luc 7.3.

=26,6 kW

3.3. Bom nutc gidi nhiét

Tirbang thong s& clia Chiller ta ¢é luu Iudng bom 63 /s = 0,063 m¥s.
Cot ap theo thi€t ké : 30 m (H,Q) = 2,945.10° Pa.

Chon hai bom c6 Iuu Jugng va cét 4p thda man diéu kién trén.

Chon higu suat bom la 0,7 ta ¢6 céng sut dién clia bom nudc gidi nhiét;

_2,945.10°.0,063
an 0,7.1000

Chon bom céng sust 30 kW theo bang phu lyc 7.3.

=215 kW
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3.4. Bom nudc ndng/lanh 2 Chiller - Heat Pump
T bang théng s6 cha Chiller - Heatpump ta ¢é luu lugng nudc 48,2 m¥/h = 0,0137 m¥s.
Cot ap theo thiét ké : 45 m (H,0)=4,413.10° Pa.
Chon 2 bom ¢6 luwu lugng va cdt ap thda man didu kién trén,
Coéng suét dién clia bom dugc tinh theo cong thirc:
' APG

11000
_ 4,413.10°0,0137
0,7.1000
Chon bom ¢é cong sudt 9 kW theo bang phu luc 7.3.
3.5. Thdp giai nhiét .
Chon hai thap giai nhiét YC-350 OCEAN c6 théng s8 k¥ thuat nhu sau (bang phu luc 7.13):

= 8,656 kW

Model Céng suit (RT) Pién tiéu thu (kW)

YC-350 - 350 3,7x2

3.6. Chi phivan hanh cho phuong én B
3.6.1. Chi phi van hanh khi hé théng hoat déng & ché d tam lanh
- Tiéu thu dién trung binh n3m cta hé thdng khi van hanh & ché& dd lam lanh:

EC, = %£Q,.(PIC) .h, +3P.h,
i=1 =] .

Trong dé:

Q. : Céng sudt lanh cla Chiller thi? i, kW (bao gém 2 Water Cooled Chiller va 3 Air
Cooled Chiller Heat Pum),

{PIC), :Chi s3 hiéu qua nang Iudng clia Chiller thif i, KW/kW.
h, : Théi Iugng van hanh cla Chiller/ bom/ quat... thiri, h.
P, . Cong suat dién cha thiét bi phu thiri (bom nude lanh, bom nudc gidi nhiét, quat
thap gidi nhiét), kW. '
EC,,= 2.881,5.0,214.1900 + 2.90.1900 + 4,30.1900 + 2.9.1900 + 2.2.3,7.1900
= 1 349 156 kWh/nam

Vi gia dién trung binh 944 VNB/kWh chi phi van hanh trung binh nam cla hé théng khi van
hanh & ché 36 lam lanh:

CP,. =1 348 156.944 =1 273 603 264 VND/nam.
3.6.2. Chi phi van hanh khi hé théng hoat ddng & ché€ dé sudi 8m

- Tiéu thy dién cta hé thdng khi van hanh & ché d6 sudi am:

EC,, = 5Q,(PIC) .h, +3P.h
=1 =1
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Trong dé;

Q; : COng suét sudi cla Chiller thir i, (kW) (bao gdm 3 Air Cooled Chiller va 3 Air Cooled
Chiller Heat Pum).

EC,,= 2.93.273 + 2.9.273 = 55 632 KWh/nam.

Chi phi v&n hanh trung binh nam khi van hanh & ché dé sudi:

CP,,, =55692.944 = 52 573 248 VND/nam.

2.5.3. Chi phi vdn hanh trung binh mét nam cho phttong an B

Chi phi van hanh cho phifang an B bao gém chi phl van hanh may lanh va bam nhiét.
CPA= 1273 603 264 + 52 573 248 = 1 326 176 512VND/nam.

4. S& dung bi&n tdn cho bom nudc lanh (xem bai 7.4)

5. Két luan
Ché dd 1am lanh Ché dé sudi Chi phi van
Céng | Céng . hanh trung
Phutang én suit | sust | Tieuthy | Cniphi T'::'é::“" Tiz';:lh“' Chiphi | binh trong
lanh sudi dign {nghin [kWh.lnam Diezel *| (nghin mot ndm
(kW) (kW) | (kWhin&m) | VNB/nam) ) kginim) VND/n&m) {nghin
VNE/nam)
Phisang an A
May lanh tryc vit giai : o
nhit nudc — 1 hoi g8t 2260 600 1160520 (109553080 128667 14278 210778 |1 306 309678
ddu Diezel
Phuong an B - May
lanh truc vit gidi nhiét 2260 600 1349158 | 1273603 55 602 52 573 1326 176
nitgc — Bom nhiét

Ghi chu:

84 gid van hanh d ché dd lam lanh 13 1900h

S0 gid van hanh & ché do sudi 8m 1a 273h

Gia dign trung binh: 944 VND/KWh
: 11000 VNDA

Gia dau

Nhur vay, qua bang so sanh trén ta thdy véi gia ddu va gia dién nhu trén thi chi phi van hanh
khi s(r dung phuong an A sé tiét kiém hon so véi phuong an B méi nam 14 6,9 triéu déng.

Khi so sanh véi viéc sif dung Chiller gidi nhiét gié thdy ring, néu str dung Chitler gidi nhiét
nuéc sé tiét kigm han mdi nam khodng 450 tridu déng. Tuy nhién, dé (ng dung phudng 4n nao cho
céng trinh thi can phai phan tich thém bai toan kinh t& va didu kisn thuc t& tai cong trinh.
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7.6. Tém tht

Hé théng diéu hoa cha mét trung Yéu céu ;

tam thuong mai co: 1. V& s0 35 hé théng DHKK 0d binh tich lanh.
Céng suét lanh t6i da: Q,=7000 kW, 2. Céng suét lanh, s8 lugng Chiller khi
Téng tiéu thy tanh Q,; = 52000 kWh khong st dung binh tich lanh.

khi chay 10h/ngay; 3, Chi phi van hanh cla hé théng khi
Binh tich lanh sir dung qua cdu cong  khéng sif dung binh tich lanh.

ngh& CNGO. 4, Cong suét lanh, s lugng Chiller khi

chay G ché dd binh tich lanh {ché d% van hanh
55% thai gian Chiller chay truc tigp va 45%
thdi gian Chitler chay binh tich lanh).

5. Chi phi van hanh cla hé thdng Chiller
khi ¢4 binh tich lanh.

8. Xac dinh thé tich binh tich lanh.

7. So sanh tiét kiém chi phi cla hai

phucng an.
1. Sd dd hé théng diéu hoa khéng khi cé binh tich lanh
Van 3 nga 0
P— s
Bom thit cdp
Binh _
Chiller tich Phu tai lanh 1::] []
lanh ’ ’
Bom
sd cp

2.Cdng suat lanh cGa Chiller ¢ip lanh tryc tiép

Chi phi van hanh clia hé thdng Chilier khi van hanh 55% thdi gian Chiller chay truc tiép va
45% thdi gian Chiller chay binh tich lanh Céng sut lanh cGa Chiller c8p lanh truc tiép sé 1a céng
sudt lanh t5i da clia trung tAm thuong mai Q, = 7000 kW.

N&u khéng sif dung binh tich lanh ta phai chon 5 may lanh truc vit giai nhiét nuéc WHS
420.2B cdng suat 1447 kW cla héng McQuay tra bang 7.12.

3.Chi phi van hanh cta hé thang khi khéng sir dung binh tich lanh
— Chi phi van hanh hé thdng Chiller khéng c¢é binh tich lanh:
CPVH,, = Q,;.0,1 .(H;.895 + H,.1775) = 51116 000 VNB/ngay

Trong dé:
H,=9h : Théi gian chay Chiller vdi gia dién trung binh.
Hs=1h : Thai gian chay Chiller vGi gia dién cao.

Gia dién cho theo phy luc 7.14
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4.Cdng sudt cta hé théng Chiller khi van hanh 55% thai gian Chiller chay truc tiép va 45%
thai gian Chiller chay binh tich lanh ' '
~ Hé théng BHKK c6 cong sust lanh t8i da 7000kW sé ¢ t8ng tidgu thu lanh Q,g = 52000 kWh

khi chay 10 h/ngay. Néu sif dyng binh tich lanh cé thé xac dinh tiéu thu cha Chiller c&p lanh truc
tiép nhu sau;

Q
Pep= —m . = 3177 kW
T gr1f

Trong dé:
9(h) :Sé gio chay may ianh truc tigp
11 (h) : S& git chay may lanh tich ianh
f=0,67: Hé sG suy giam cdng sudt may lanh & nhigt 33 th4p.
Khi hé thdng cé binh tich lanh c6 thé chon chon 3 may lanh truc vit gidi nhiét nudc WHS
325.2B cdng sudt lanh 1121.3 kW cla hang McQuay bang phu lyc 7.12.
5.Chi phi van hanh clia hé théng Chiller khi ¢é binh tich lanh
— Xac dinh dugc cong sust chay Chiller chay & ché dé binh tich lanh:
Py = Penf= 2128 kW
— Chi phi van hanh hé théng Chiller c6 binh tich lanh (55% chay Chiller cdp lanh tryc tiép +
45% Chiller chay tich lanh):
CPVH,y = Pg,.H.895 + Py (H,.505+H,.895) = 41 561 375 VNB/ngay
Trong dé: : .
H=8h :Thdigian chay Chiller c&p lanh truc ti€p cho DHKK.
H,=6h : Thai gian chay Chiller cap lanh cho binh tich lanh véi gia dién thap.
H,=5h : Thai gian chay Chiller c&p lanh cho binh tich lanh véi gia dién trung binh.
6. Thé tich binh tich lanh _
— Thai gian chay Chiller ¢cdp lanh cho binh tich lanh 14 11 gig. Binh tich lanh s& chifa dudc
lugng nhiét la:
Qy = Py .11 = 2128.11 = 23408 kWh
Nhiét &n clia qua céu tich lanh CNQO tra bang phy luc 7.15 1a 48,4 kWh/m*
— Thé tich binh tich lanh:

v= 23998 _ g4 me
48,4

7. So sanh tiét kigm chi phi cda hai phuong an

— K&t qua tinh toan cho thdy chi phi van hanh cia hé théng Chiller ¢6 binh tich lanh ¢6 thé
giam dugc khodng 20% so véi hé théng khang ¢6 binh tich lanh.

— Chi phi ddu tu ban d&u gidm tir 5 Chiller xudng con 3 Chiller, va hé thdng cac dudng 6ng
nudc, dudng 8ng gid sé cb kich thudc nhd han. '

— Phai bé sung dién tich 48 i4p dat binh tich lanh.

142



o S

10.
11.
12.
13,
14,
15.

TAI LIEU THAM KHAO

Nhiét dong ki thudt, TS.1.& Nguyén Minh, NXB Giao duc, Ha Néi, 2008.

Bai tap ky thudit nhist, PGS. TS. Bii Hai — TS. Hoang Ngoc Béng, NXB Khoa hoc va Ky thuat,
Ha Nai, 2000.

Ky thust nhigt, PGS. TS. Bli Hai — PGS. TS. Tran Thé Son, NXB Khoa hoc va Ky thuét,
Ha Ni, 1998.

Bai tap co s k thudt nhigt, PGS.TS. Pham Lé Dan - GS. TS. Dang Quéc Phi, NXB Gido duc,
Ha N&i, 2003.

Ky thust didu hoa khong khi, TS. L& Chi Hiép, NXB Khoa hoc K thuat, TP. H8 Chi Minh, 1996,
Ky thust théng gio, GS. Trian Ngoc Chin, NXB Xay dung, Ha N&i ,1998.
Ga dau va chét tai lanh ~ Bang va dd thi, PGS. TS. Nguyén Birc Lgi, NXB Gido duc, Ha Noi, 2006,

Taschenbuch fuer Heizung - Klima Technik, Recknagel — Sprenger - Schramek,
R. Oldenbourg. Verlag — Muenchen Wien, Cong hoa Lién bang Bic, 1997/1998,

Tabellenbuch Waeme- Kaelt-Klima — Europa. Nr. 1713x, Horst Herr, Veriag — Europa — Lehrmittel,
Cong hoa Lién bang Bic, 2005, '

AR! standard 550/590 - 2003, Adington, Virginia 22203, USA, 2003,

ASHRAE TRANSACTIONS 1974, 1976, 1978, 1988

Templifier Heat Recovery Water Chillers, Mc.Quay Air Conditioning, USA, 2005.
Hé thdng VRV If DAIKIN, PCV0328E.

Cristopia Energy Systems ©, 95 Artemis.

Heating water-GD Midea Commercial Air — conditioning Equipment Co.,LTD.

143



Chiw trach nhiém xudt bdn:
Chu tich HPQT kiém Téng Gidm déc NGO TRAN Al
Phé6 Téng Giam déc kiém Téng bien tap NGUYEN QUY THAO

Bién tdp ndi dung va siwa bdn in:

NGUYEN HA XUAN

Trinh bay bia:
PINH XUAN DUNG
Ché'bdn:
NGUYEN HA XUAN

BAI TAP NHIET DPONG KY THUAT
Ma s6: 7TB747Y9 — DAI
In 1.500 ban (QD : 35), khd 19 x 27 cm. In tai Cong ty C8 phén In Phuc Yén.
Dia chi : Pudng Tran Phu, thi xa Phac Yén, Vinh Phuc.
S6 BDKKH xudét ban : 375 — 2009/CXB/2 — 726/GD.
In xong va ndp Iuu chiéu thang 6 nam 2009.



CONG TY CO PHAN SACH DAl HOC - DAY NGHE
: HEVOBCO

25 HAN THUYEN - HA NOI

Website : www.hevobco.com.vn

TiM aoc SACH THAM KHAO KY THUAT

CUA NHA XUAT BAN GIAO DycC VIET NAM

1. Giao trinh nhiét déng ky thuat TS. Lé Nguyén Minh

2. Giao trinh cap thoat nwéc cong trinh Nguyén Duy Anh - Nguyén Dinh Hai
Pham Van Lwong - Tran Thi Sen

3. Giao trinh co s¢ ky thuat méi trwedng Tang Van Doan - Tran Buc Ha

4. Bétong, bé tong cét thép va vira xdy dwng  Hoang Van Phong

5. Co hoc ky thuat - Tap 1 D6 Sanh
Tinh hoc va Bong hoc
6. Baitap co hoc ky thuat - Tap 1 D& Sanh - Nguyén Nhat Lé
Tinh hoc va Béng hoc
7. Co hoc ky thuat - Tap 2 Db Sanh
Pong lwc hoc
8. Baitap co hoc ky thuat - Tap 2 D& Sanh
Péng lvc hoc

Ban doc ¢6 thé mua tai cac Cong ty Sach - Thiét bi truong hoc d cdc dia phwong hodc
cac Cita hang sach ciia Nha xudt ban Gido duc Viét Nam :

Tai Ha N&i : 25 Han Thuyén ; 187B Giang Vo ; 232 Tay Son ; 23 Trang Tién ;

Tai Da Nang : S6 15 Nguyén Chi Thanh ; S6 62 Nguyén Chi Thanh ;

Tai Thanh ph5 H8 Chf Minh : Cira hang 451B - 453, Hai Ba Trung, Quan 3 ;

240 Tran Binh Trong — Quén 5.
Tai Thanh ph8 Can Tho: S6 5/5, dudng 30/4 ;
Website : www.nxbgd.com.vn /

I

Gia: 25.500 d




	BÀI TẬP NHIỆT ĐỘNG KỸ THUẬT
	MỤC LỤC
	1. NHỮNG KHÁI NIỆM CƠ BẢN CỦA NHIỆT ĐỘNG KỸ THUẬT
	2. QUÁ TRÌNH NHIỆTĐỘNG CỦA KHÍ VÀ HƠI
	3. CHU TRÌNH CỦA CHẤT KHÍ
	4. CHU TRÌNH THUẬN CHIỀU CỦA KHÍ THỰC
	5. CHU TRÌNH THIẾT BỊ LÀM LẠNH
	6. KHÔNG KHÍ ẨM
	7. TIẾT KIỆM NĂNG LƯỢNG TRONG CÔNG TRÌNH
	TÀI LIỆU THAM KHẢO

