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On the Design of Indoor Unit Circulation Air Volume

for Precision Air Conditioning
Jin Xiao-fan, Qin Hong, Dong Dan
(School of Materials and Energy , Guangdong University of Technology, Guangzhou 510006, China)

Abstract; Beginning with air volume determination in the design of precision air conditioning unit, it
presents a detailed comparative analysis of the related requirements for the GB/T19413-2003 and the pa-
rameters of the mainstream foreign precision air conditioning unit. The analysis shows that the national
standard specifies that the air supply temperature difference must be less than 7°C , and under the condi-
tion of sensible heat ratio air volume needed for per kW cooling capacity is at least 376 m’/h while the air
supply temperature difference for most foreign brands is less than 11°C, and under the condition of the
same sensible heat ratio, air volume needed for per kW cooling capacity is only 264 m’/h, with air vol-
ume reduced by 29. 8% , the air outlet temperature being between 13 °C and 15 °C, and the average
noise value of the product reduced by 1. 2 dBA. At the same time, the analysis of the temperature control
precision and ventilation rate also indicates that the air volume of 264 m’/h can satisfy the requirements.
The design of air volume should meet the minimum requirements and increase properly according to the
actual situation.
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Tab.1 Test conditions of nominal cooling for air-cooled unit
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(58 FE FE 3 B 1. 005 kJ/ (kg » °C).

BB R, Fon, (1) f1(2) T LIS
|

_O _G(ni-t)
=0, =) )

fat(3) A L, 263 28 SOR S — O 4, 520
e BT 2 SRR A (8, SR 5F
A K F.

4R 5. 4. 1 4c8502) HEER AL AR/ T 0. 87,
il

0. C,(t-t)

0. (h —h) =0. 87. (4)

AR S. 4.1 438K 1) p SORE MR 2Z A KT 7
C, Hak XL R = TAL b i s i . BRI

t,—t,<7 C;t,>13.5 C.
BRI S5 S 1, =23 C b, =48 kl/kg, C, =
1.005 kJ/ (kg - CHRAZ(2) ~ (4) Al HfEH

16<t,<(0.866h, —18.55). (5)
H1E0(1) ((3) AT LAE 2, 7R UEALAL ) v BE 1 Y Bif



42 1

BRI, A5 AL A P N LB ER X B R 109

P2, B 0 2 SR B T BRIELEBRAIG, WLGL T s 22
A PR KU SRR /)N, SRR3R T LAY 48 r LRE DI, T L
AT DA PR b B2 IO L2 356 XU 5

B2 (5) AT AE S, AR R 2ZEA KT 7 C,
BLZH T BRI BE 1 B /ME K BEH 16 °C, Ieh 22
G K e/, 2 (5) Z2 A W i H BB A5, /]
DA S b, =39.9 kI/kg. ¢,k h,
A (D), /T LA B TE LR UE B F S 0. 87 1y 45 4F
L1 kW il T A fi/ XU Ry 376 m/h,

3 SMNEaRMEFE T AT
BB 22T b L R A SO 2.3,
45.

®2 EEERIERAFALE
(M3t T :DB =24 °C,RH=50%)
Tab.2 Sample technology data of a US brand

RS HAE LR W/
(GiE;) /1jwE JEﬁ/ljwi el (m*-h™")
30A 27.8 24.2 0.87 7 900
37A 34.4 31.9 0.93 9 600
46A 45.7 45.7 1.0 14 270
58A 57.1 57.1 1.0 17 330
67A 66. 1 66. 1 1.0 20 390

®3I BEAAEREREARARYE
(M T2 DB =24 °C,RH =50%)
Tab.3 Sample technology data of an Italy brand

o Aea BRE A Kt/
/kW /kW (m*-h™")
20U 20. 1 19.3 0.96 5 800
24U 25.3 24.1 0.95 6 600
28U 30.5 29.9 0.98 9 980
34U 35.4 34.7 0.98 11 040
40U 44.3 42.9 0.97 12 510

*®4 FEEREREELSHEE"
(M T .DB =24 ‘C,RH=50%)
Tab.4 Sample technology data of a Germany brand

" MR BRhE B =4
/kW /kW (m*-h™")

CCD302  31.0 27.8 0.90 8 500

CCD352  37.6 33.8 0.90 9 750

CCD432  44.4 40.0 0.90 12 000

CCD542  53.9 47.4 0.88 14 500

CCD702  68.6 65.2 0.95 19 000

K5 MEAEREEAEARYE
(Mik T2 :DB =24 °C,RH =50%)
Tab.5 Sample technology data of a Canada brand

o MaAE EBRE A JTL%/]
/kW /kW (m® +h™")
6AU03 11.4 10.7 0.94 3230
6AU04 14.4 13.3 0.92 4080
6AU0S 18.9 17.7 0.94 5100
6AU06  22.8 19.9 0.87 5 440
8AUIO  37.0 34.0 0.92 12 530
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Fig.2 Percentage contrast of volume lack between

mainstream foreign brands
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Tab.6 Main parameters of a foreign brand precision air

conditioning’s indoor unit nameplates

R4 SR || 284 SR
WEHSE/W 7500 || BA /W 6 800
FRHAE/(® b 2250 || LI YF139-150-6A2
P HLILEE T/ W 115 || HLETE f/ A 0.96
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Tab.7 Key experimental data of a foreign brand precision

M, = (6)

air conditioning under the national test conditions
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Fig.3 Contrast data of the mainstream brand’s

supply air temperature difference
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Fig.5 Reduced noise value of the unit under the

condition of a larger temperature difference
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Tab.8 Required air volume and ventilation rate at

different air supply temperature

e PRI N
(' -h ") S %
11 264 34
10 301 39
376 49
498 65

£9 ESMTENERGEGEESIERRS RE
Tab.9 Estimated heat load and ventilation rate

for foreign computer rooms

| 0.41 ~0.52 50 ~90
B[] 0.35 ~0.47 51 ~80
EEN 0.41 ~0.52 40 ~60
2 0.47 ~0.64 30 ~60
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