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Abstract In this paper, the application feasibility of evaporative condenser in protective engineering is analyzed. The influence of air

volume and water spraying density on heat and mass transfer performance was investigated in the experimental platform designed by the au-

thors. It is found that refrigerating capacity and heat transfer capacity were almost unchanged, heat transfer capacity of unit air volume and

total consumption were increased, and ECR was reduced, with the decrease of the air volume when spraying density was constant. Refrig-

erating capacity, energy consumption of compressor and ECR were changed in the same way with the spraying density under different air

volume. The best air volume and spraying density are 2 000 m’/h and 0.025 kg/(m - s).
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Fig. 1 Principle of evaporative condensing chiller
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Fig. 2 Experimental platform of evaporative

condensing chiller
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Fig. 3 Experimental principle of evaporative

condensing chiller

2.2 LS H

ARSZE B WA RN T 5 78 % A 3 45 1k
AP o W46 B, 4% B2 I I 1 47 b 78 IE bk
K AL IR ST U R s HIK S 3 KUBIL K
WK 5 3 R 40 HLAF AR 8 2ok W58 46 L )
BB ALZE, R AR E BT RS, H
SR LI . MRE SRR A L LI T Ik B

Fe i — B B 30 min, P 3535 47 2 B0k B HR AR
— 15 min, PG 45 SR DU A RO A5 AL
AT DA R I K R A S S R AT
T ERE WK R R AR KR ST, R R
WL B 2L W /K i S 38, 7 AN (] ek ] B ik
722, N RS B AL & T B i 2
SSBCEIEH . SCRad e, W K R R E
KR ARTE R 1, = (37 £ 1) C. SHEHRICR
RHTT A 0 R B S RO SR AR AR G, SR O ik
A BRI BT 0T
2.3 RENT R BN RIEE
SRR 22 Bk A LR LA J7 T 1) I
W22, SR AR CRAS B R R A v R 2
BARGERZE ML R RIS | % Bk A, [R] I s 2 £
SRIRZZI A 2) g ok PR 22 . SR R et
BERES TR SE FEAANE  H28 A e BE AR B T
HMITXEAGRAIE , H A5 3T TR N IR ARAA 200, S8
H R T FR B Jor (i 4 e S8 R a8 ik K DR fE
ORI LAY S0 26 1 X 2 v Ve 7K ML L
DAL 200 B — 2 IR 22, 3) Bl b PR 22
YRR AL S R v R AR I AN — A S,
7T 2 AR B0 S Pl 2 JBE | SR B ) [ 2
{Ho XFitt, Al LR PR 22 1 B A Xt S g cdle A ik
HZERATIR ZZ 00T, WA 30 (5) PR, e K483 i
2N

Ay = (5)

v
2 axiAxi

i=1

ﬁ*igﬁﬁi%ﬁ%ﬁA%ﬁE§W§@%

BR2E, RARAYARXTER2E 6 H
A - of Ax,

R F ©

VRIS BRI | B /N T 3 D e (AR U 22 R A
RS W Of T el RO o v 1k . AR =X (1)
Y HIZKR B I 45 T2 /K ML A9 TV 1 DI AR S 3
TERCHE b PRI A RO B e bR s h -

0. - Q.|

min(Q.,0,) ~ 0% (7)
3LWERS
3.1 MBI %0 5 200 kAL M A8 B9 20

bIEE S

7 DA B S B I T S TR I I K R ) R E i
WK G, BFFIE 5.7 m?/h AR 0L 0 A 5 o 2
JE T 4 0.024 kg/(m-s) , S5 THINE 1 iR,



¥$38% £18 #l % F W Vol. 38,No. 1

2017 F£2 H Journal of Refrigeration February, 2017
x1 TXELWHIE
Tab. 1 Date of variable air volume experiment
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(m*/h) /KW kW IpR/kW RE/C O EE/C O EE/C O RE/C (Wkg)  (K/kg)  ((kW-h)/m)
659. 49 39.6 30.0 9.1 49. 1 11.0 48.2 48.0 247.5 47 0.046 0
896. 82 4.5 34.1 8.7 47.3 10. 8 46.5 43.7 210.0 45 0.037 0
1360.53  42.5 33.6 9.4 48.0 10.5 43.5 4.0 170.0 40 0.024 0
1647.49  41.9 33.5 8.9 45.5 10.2 40.0 38.3 147.5 37 0.020 0
2255.97  38.1 31.9 7.2 44.7 8.9 36.0 34.0 117.0 34 0.014 0
2956.83  41.6 34.3 7.5 43.0 8.9 35.5 32.3 112.5 34 0.012 5
3297.29  41.3 34.6 6.7 42.0 8.9 35.0 32.8 110.0 34 0.011 0
3 964. 01 41.5 34.6 6.8 40.0 8.9 34.0 31.0 100.0 33 0.009 0
4203.75  38.4 34.2 5.0 39.0 8.0 34.0 31.5 97.5 33 0.008 0
4796.25  39.8 32.8 7.2 38.0 7.8 34.0 29.0 95.0 33 0.007 5
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Fig. 4 The curve of power consumption of the compressor,

cooling capacity and heat extraction with air volume
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Fig. 5 The curve of evaporation temperature, condensation
temperature, water film temperature and air outlet

temperature with air volume
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Fig. 6 The curve of per unit heat extraction changes

with air volume
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density under different air volume
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Tab. 2 Date of variable spraying density experiment

HI kW JEAEHLIIFE/ KW L REFEHEIA L
Sl K/ (m’/h)
/(kg/(m+s))
896.82 1647.49 2255.97 3297.29 896.82 1647.49 2255.97 3297.29 896.82 1647.49 2255.97 3297.29

0.014 5 29.50  29.95 30.49 30.74 830 852 872 8.8  3.02 314 292 298
0.015 1 30.82  31.35 31.53 32,20 832 854 874 8.8  3.06 318  3.30 3.36
0.018 8 31.40  31.85 32.30 32,70 811 834 854 868  3.10  3.22  3.34  3.49
0.019 5 30.70  31.15 31.60 32.00 801 824 846 854 294 306 3.18  3.33
0.021 6 32.40  32.85 33.30 33.65 7.97 821 841 852 323 336 3.4 3.62
0.023 1 32.90 33.35 33.80 34.20 810 833 852 867 3.30 3.42 3.5 3.70
0.031 2 31,70 32,15 32.62 33.50 8.00 823 8435 854 313  3.26  3.40 3.52
0.034 5 31,71 32.16  32.63 33.51 811 834 854 867 2.8 294 307 3.13
0.038 0 31.73  32.18 32,65 33.06 7.88 815 835 848 298  3.10 3.22  3.58
0.0522 31.55 32,06 32.49 32.85 7.74 7.97 818 830 2.8 2.9  3.06 3.21
0.064 8 3112 31.56  32.08 32.48 7.78  8.02 8.2l 8.32 223 234 247 3.15
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