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The Discussion for the Application of Both Constant and
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[ Abstract ] The paper describes the working principle and the application characteristics for both constant and variable air
volume valves. Based on the project cases of a laboratory, and then the different functional requirements of the laboratory are taken
into consideration. Accordingly, the constant and variable air volume valves are employed to adjust the air supply and exhaust
volumes of the laboratory in real time, and the indoor static pressure is controlled independently through the differential air volume
in the laboratory room. In the case of ensuring the safe operation of laboratory, the reasonable application of both constant and
variable air volume valves can reduce the energy consumption of ventilation and air conditioning system, and therefore the
operating cost of the system can be reduced. The research results of the paper provide theoretical basis and technical guidance for
optimizing the design of ventilation and air conditioning system of laboratory.
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Fig.1 Layout of Partial Functional Rooms in the Laboratory on the East Side of the Third Floor (—)
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Fig.2 Layout of Partial Functional Rooms in the Laboratory on the East Side of the Third Floor (=)

ZERMLE=EFBEINEER EHRHE (2D




252 CINES

2024 4F

3.1 FRRGA . AAhT

ARSI & A R G B 32 AL HE 4 4
FYe fgnr . SEIG N R BGhE . IRIEEAE . B& L
P AT URT R HE XU 75 1T XA BT

FH TSI 56% =5 5 T 1) 16 2% B & BT o7 4 47 e Bl
BB R LM A, AR T8, BB KA B i
Ab, oAl =S R A S T 4% S A R AR 250 ~
300W/m? i B, A THREZBEIH 300W/m?, HHE% 2
MRS R, AL =M= HRGA i (RS
KA G ) N 328.70kW

S g [A] 22 BUR 0 NAR A A 5 e
ME SRR, BLORFFIIU R o A ST 3T X% X
o 2 R A T HE XU ) 90% A1 =) B HE XU 1) 70%2
FNH AR v 580 S0 = 55 ) () 4 Th HE A% 5 Ih 5
T HE T 5B R AR R A HE & ) 2
1500m3h (H/MA 500m3h). 150m3/h F1 300m3/h,
R 1. K2 iskie s bR R, £ 15001
S (8] 1 JR) A HE R B % B A R R XU B
LR, R 2B T &S00 = bs A J5 i HE XU
2 T HE RE AN o (B IE R R .

® 1 IREEEEBHRNREREBHHRNELDR
Table 1 Summary Table of Local Exhaust Equipment and Local Exhaust Air Volume in Laboratory Rooms

HE 5 447 IV IO WA A R (')
TR/ A BARE
1 RTAb#E = 2 4 0 0 2000 6000
2 Ak = 1 4 0 0 2000 6000
3 ARt 0 0 19 0 2850
4 W E 0 0 10 0 1500
5 SHARE 0 0 12 0 1800
6 AL AT E 2 1 0 0 500 1500
7 = 0 10 0 0 3000
8 Bt o [a) 0 2 0 0 600
9 JCE AL E 3 (FARHER 24 0 0 1000 3000
10 AHURTAbHE = 6 CFREH 41 0 4 2000 6600
11 L E 6 C(FREH 51 0 2 2500 7800
12 AL AT E 1 0 0 4 0 600
13 TCRIITE 0 3 2 0 1200
14 AR E 0 0 18 0 2700
15 AR E 0 0 6 0 900
At — — —_ — 10000 46050
#*2 ZIUREEEATANERAREILAR
Table 2 Summary table of air conditioning volume and cooling load in laboratory rooms
% X BRAUARL Ik s A HE R PP PRI AARRR ENA A
VZIEEZY / (m*h) / (m*h)
5 /m? b (m3/h) (W/m?) Q1/kW
RMRE BARE BINE BARE
1 ATAbFE 2 101 5 550 2000 6000 1900 4700 300 10.80
2 RTAREE 1 103 5 550 2000 6000 1900 4700 300 11.10
3 WHEEE 154 5 800 — 2850 — 2720 300 16.55
4 AR 3 69 5 350 e — e 320 300 7.40
5 WA E 97 5 500 — 1500 — 1500 300 10.40
6 AR 3 43 5 250 e — e 230 300 4.65
7 RAHRRE 98 5 500 — 1800 — 1710 300 10.50
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Table 2 Summary table of air conditioning volume and cooling load in laboratory rooms
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= /m? # (m¥h) (Wm?)  QukW

BARE  EAKE BAOARE RRRE

8 TAE 44 5 250 — — — 230 300 4.70
9 B 54 5 300 — — — 270 200 3.90
10 7 54 5 300 — —_ — 270 200 3.90
11 RHEXAE 206 5 1050 — — 950 950 300 22.10
12 T B [a] 89 5 450 — — — 410 300 9.60
13 SEREEM 131 5 700 S S 630 630 300 14.05
14 SRREUE &0 297 5 1500 — — 1350 1350 300 31.80
1 FEAACER 37 5 200 — — — 180 300 4.00
2 R = 55 5 300 — — — 270 300 5.85
3 TRAE 35 5 200 — —_ — 180 300 3.75
4 HfeptrE2 31 5 200 500 1500 — 1230 300 3.30
5 fRiR 51 5 300 S — S 270 300 5.55
6 RFE 33 5 200 — 3000 — 2280 300 3.60
7 FREVIBIE 46 5 250 — 600 — 650 300 4.95
8 JLEAIMHE=E 92 5 500 1000 3000 1150 2550 300 9.90
9 gerpE 21 5 150 — — 140 140 300 2.25
10 KPE 47 5 250 — — 230 230 300 5.10
11 AHLATAEFEE 180 5 900 2000 6600 2210 5430 300 19.30
12 BEIH [a] 60 5 350 — — — 320 300 6.50
13 FF ot ] 139 5 700 R— — R— 630 300 14.95
14 Lk 239 5 1200 2500 7800 2830 6540 300 25.65
15 HHHr=E 1 58 5 300 — 600 — 690 300 6.20
16 JLERSTE 122 5 650 R— 1800 R— 1850 300 13.15
17 TAE 68 5 350 0 — 320 320 300 7.25
18 AAHAR=E 97 5 500 R— 2700 R— 2340 300 10.45
19 SMHRIE=E 46 5 250 — 900 — 860 300 4.90
20 TESRE=E 99 5 500 — — — 450 300 10.65
i — _ 16300 10000 46050 13610 46980 — 328.70

FHEE 2 WA, ARSI = i KIE X BN 46980m® WL ATt 28 ESCRE, alId S U eE ER
M, F/NEXGEN 13610m° /h, &2 AL PNk YA B B TR A T AR LIS = AR [R)IE X
M1 R E XML H =& XN 18°C, R BT, TR 3,
IE AR N 95%, &Z=IENRAE N 24°C, =

#+z3 ZREAMERRLSITE
Table 3 Statistical Table of Laboratory Cold, Hot, and Wet Load
ERE S AZETNE AZEINIE AR
(m*h) kW kW kW / (kg/h)
ISP 46980 547 280 222 310
SN 13610 159 81 64 90
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Fig.3 Summer fresh air treatment Psychrometric Chart
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Fig.4 Laboratory ventilation system flow chart
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