35 BH 3 W A5 2 1 Vol.35 No.3
2021 £ 6 H Refrigeration and Air Conditioning Jun.2021.412~418

XEHS: 1671-6612 (2021) 03-412-07

mnE N IEFEH R AR ARERT
EHAEIFBINE S
EUEEER
(A TAEmA (Edg) ARAR B 200063)

[ E1 DATEREDSABTONNSR, EFRWUEEHRARGHT TR, &6 9@, FRiZ
BEE WA TT 28, R R IR ST A2 b M 2 R A H R AE P R, IR0 & 77 Rt AT H
REGFHF AT Lo, X RCR FH IR) B+ B 42 28 R A S0 AR 25 6 i KR KU ) 7 S AR I
T, HERENHMRARRM, HIZAT BT RITE L 25%, 6 BA LSRR 5002
REWTH A — B SR X

[IR] A KWLELE; BARRE; RIBEMEH; BRAE; &5

hESES TUS3  XHEMFNEE A

Application Analysis of Independent Temperature-humidity Control and Evaporative Cooling
in an Office Building in Xining
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( LC-MEP Consultant, Shanghai, 200063 )

[ Abstract]  This article takes a high-rise office building in Xining as an object, the air conditioning terminal unit is FCU+PAU.
Combining the characteristics of the local climate, the independent temperature & humidity control and evaporative cooling
technology is applicated; Depending on the economic analysis, a better plan of air conditioning scheme is obtained. After
comparison, the plan which uses the indirect + direct evaporative cooling treatment for fresh air increasing fresh air volume is a
better plan. In the plan, the overall mechanical and electrical cost is the best, and the operating cost is about 25% less than the
conventional plan. This research result can be used for reference by other buildings in the similar climate region.
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Table 1 Summer air-conditioning indoor design

parameters of the office area
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Table 2 Summer air-conditioning outdoor design

parameters of Xining
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Fig.1 Xining summer outdoor dry and wet bulb

temperature change curve
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Table 3 Air conditioning load of the Standard room
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Table 4 Comparison of Alternative plans
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Fig.2 Sensible heat change of the fan coil unit with the
temperature of chilled water
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Fig.3 Schematic diagram of two-stage evaporative
cooling air-handling unit
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Fig.4 Indirect evaporative chiller
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Fig.5 Air treatment process of the fresh air in Plan C
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Table 5 State point parameters in the air treatment

process of the fresh air in Plan C
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Table 6 Main equipment selection and initial investment cost in Plan A&B

W Hik 24 Hm/f IhER W A/ TI G A/ TI G

B0 A KHLA 2110 kW (600RT) 1 370 110.0 110.0
PR A KM 1055 kW (300RT) 2 188 60.0 120.0
A 0=560 m/h 1 22 15.0 15.0
B 0=300 m%h 2 11 7.5 15.0
HIKEE 0=380 m3/h, H=36m 1+1 55 9.5 19.0
KR 0=190 m3h, H=36 m 2+1 30 5.0 15.0
WHIKEE 0=520 m¥h, H=28 m 1+1 55 10.2 20.4

B EHIIKE 0=260 m3/h, H=28 m 2+1 30 55 16.5
&it 330.9
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Table 7 Main equipment selection and initial investment cost in Plan C

WA S HE/a /KW HANTT G AT G

BT A K HLAH 1090 kW 3 150 62.0 186.0
BEIE 0=300 m3/h 3 11 7.5 225
BIKEE 0=200 m%h, H=36m 3+1 30 5.0 20.0

B EIKIE 0=260 m3h, H=28 m 3+1 30 55 21.0
7% R A K LA 230 kW 3 7.5 22.0 69.0
TEIR KR 0=70 m*/h, H=33m 3+1 30 1.8 72
it 325.7
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Table 8 Operating costs of Plan A

gt AR s HLIF R i s
kW /kWh /JTITC
100% 4179 75 600RT x1+300RT x2 1021 76577 9.19
75% 3134 78 600RT x1+300RT x1 762 59436 7.13
50% 2090 108 600RT x1+300RT x0 502 54216 6.51
25% 1045 248 600RT x0+300RT x1 259 64232 7.71
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Table 9 Operating costs of Plan B

gartm AR LI i IR R
kW kW /kWh 1Fi 7t
100% 4179 75 600RT x1+300RT x2 895 67099 8.05
75% 3134 78 600RT x1+300RT x1 668 52104 6.25
50% 2090 108 600RT x1+300RT x0 442 47736 5.73
25% 1045 248 600RT x0+300RT x1 226 56048 6.73
ait 509 - 222987 26.76
x10 FRCTFLREITER
Table 10 Operating costs of Plan C
Partl: A/KHAH ARG
Gl S EEAR RS /‘J,\Hﬂ‘ WL F T FEHLE i@ﬁ#ﬁﬁ%
BT kW $uh kW /kWh 17T
100% 3178 75 A KM : 310RT x3 661 49579 5.95
75% 2134 78 BIKHLZ: 310RT x2 441 34398 4.13
50% 1089 134 A KHLEL: 310RT x1 220 29480 3.54
23% 0 222 B /KHLEL: 310RT x0 0 0 0.00
/N 509 - 113457 13.61
Part2: HXERAH RS
KRG CFEN. KES 509 rﬂ%gﬁﬁ\ﬂiﬂzﬁ: 20w 55.5 28417 3.41
IR AR I XL REFE 509 - 90 45670 5.48
B R A BRI e e 509 - 6 3036 0.36
Part3: KA RGHKE
5E N ) K E FKE BT A
Hi/m /m3/h /m3 /37t
B RAHHK 509 - 1.4 703 0.26
A 75 1 v ENVA KL I K 509 - 1.8 916 0.34
it 23.10
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TATH) 23%. PRSI 28 A B A <t T L& T RINAGHETH S RN 11 s
DL 23% M, ST JE 2 1T AR A SR A TRl 2 25k F1l BEHREFIELLER
BAKNUARM B RAHE CRF I BE KD Table 11 Economic comparison of Alternative plans
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