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[ Abstract ]

This article processed and analyzed the collected data from 30 medical clean zones across four different thermal

zones, in conjunction with commonly used design reference standards. It summarized the reference ranges of air conditioning

performance data for different clean rooms, including cooling load, heating load, air supply volume, and fresh air volume indicators.

These findings are of significant reference value for feasibility studies, scheme designs, and initial design phases of medical clean

air conditioning zones, particularly in selecting performance indicators for control design.
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Table 1 General survey of sample hospitals

s RALEY AR T X AR
5 F 46 5 B 1] o . o
BJO1 2015 4F — 173000 6967
BJO2 2019 4 200 73000 4531
BJO3 2022 4F 500 156000 13027
BJ04 2022 4F 1000 241700 11637
CDO1 2022 $E~2023 4 499 153539.48 6227.9
CD02 2022 $E~2023 4 129 17770.97 2751.3
CDO03 2022 4F 230 31721.6 882.3
CD04 2020 £E~2021 4 500 148000 16188.7
CDO05 2016 £~2021 4F 1200 265000 19459
CD06 2020 4F~2022 4F 1500 192986 7306
CD07 2015 5E~2018 4E 1000 100000 1325
CDO08 2018 5E~2019 4E 1000 76253 442
CD09 2015 5E~2018 4E 900 63961 11986
CD10 2020 5~2021 4E 600 55354 701
CDI11 2019 4F 300 63730 1847
CDI12 2019 5:~2022 4F 500 87764 4790
CD13 2021 £~2022 4 500 116470 5303
CD14 2020 5~2021 4E 600 59479 566
CD15 2022 £~2023 4 — 60813 2140
CD16 2022 £~2023 4 1000 697737 5617.4
CD17 2022 4F~2023 4F 800 122572 5839
KMO1 2022 4F 693 167619 10966.2
KMO02 2022 4F~2023 4F 2000 384900 20411
GZ01 2022 4 500 185298 7335.2
GZ02 2018 4F~2019 4F 1500 510000 16486
GZ03 2022 4F 800 167000 8963.24
IX01 2022 $E~2023 4 561 32783.9 103.4
HNO1 2022 $E~2023 4 200 27180 1928.8
HNO02 2022 $E~2023 4 1000 328381 9101
HNO3 2022 $E~2023 4 431 94000 7906.3

vE: BJ: dbE (BEAMX) ; CD: W#EF: JX: VL7 (EHEAHX) |

HErg AW .

KM: BB GRAMHX) ; GZ: J7/H; HN:
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Table 2 Summary of technical indicators of hospitals

5 Yé\ﬁlfﬁ? mﬁfﬁ ﬁﬁ%/*ﬁé% ﬁmﬁiﬁﬁ 13)7%4% ?ﬁﬁ\? J@Nﬁfﬁ ?i}ﬁ*l’é Jsy = E?% 7%4%§i%1‘{L
i fabr fabr I=£i=2in fabr fabr iz I=£i=2nn HLAE AR BAR 5 AR TR AR
W/m? W/m? g/h-m? W/m? m*h-m?> m’h-m? W/m? W/m? W/m? %

BJO1 3399 206.7 95.4 95.3 86.1 17.3 4.7 148.5 175.9 49.8
BJ02 417.1 207.9 146.3 77.5 32.1 16.5 5.9 261.5 267.4 19.9
BJ03 2513 168.1 60.9 77.1 32.8 8.6 5.6 142.3 148 21.4
BJ04 4335 219.6 169.6 75.0 473 14.3 5.5 264 269.5 16.7
CDO01 3744 184.1 13.1 16.5 20.1 14.5 54 61.2 66.5 5.8
CDO02 159 76.7 30.7 30.3 16.4 4.8 2.5 125.2 127.7 4.7
CDO03 394 200 22.6 97.2 10.9 6.5 17.6 139.7 157.3 16.7
CD04 4514 226.3 110.2 55.8 46.1 15.1 6.6 225.7 232.3 20.7
CDO05 367 246.8 73.2 69.4 47.6 11.3 7.2 101.5 108.7 20.3
CD06 416.4 147.1 63.4 47.6 29 13.8 7 172.4 179.5 14.1
CDO07 323 138.1 80 101.9 42.5 9.7 1 189.1 190.1 26.2
CDO08 795.5 427.4 293.9 124.4 54.3 41 26.2 445.9 472.1 38.5
CD09 342.6 143.3 58.2 78.3 323 11.6 1.6 183.2 184.8 18.4
CDIO 549.2 328.1 141.2 144.1 159.8 14.4 4.4 296.9 301.3 60.1
CDI11  460.9 223.9 120.7 82.5 46.5 15.3 5.6 250.5 256.1 24.6
CDI12 3124 176.6 57.7 50.3 23.8 10.9 2.7 156.7 159.4 21.6
CD13 392.7 254.8 32.8 39.8 14.9 6 3.1 133.8 117.8 14.2
CD14 477 314.5 146.6 77.7 34.5 23.7 14.5 255.1 269.6 20.0
CDI15 551.1 427.4 0 0 32.7 29.9 334 252.7 286.1 7.9
CD16 507.5 240.9 115.8 96.2 46.2 21.5 22.7 281.7 304.5 17.9
CD17  338.9 126.4 38.3 74.4 27.8 7.7 5.4 169 174.4 11.6
KM01 3124 251.1 85.4 66.1 35.8 18.9 12.5 169.1 181.6 10.3
KM02 288.1 212.9 158.0 75.7 41.1 14.6 3.7 226.9 230.7 22.2
GZ01  488.0 259.0 60.0 88.5 33.1 18.2 12.9 315.5 328.4 13.3
GZ02  355.1 196.5 65.7 69.9 36.8 13.2 8.1 248.2 295.4 13.9
GZ03  383.7 218.4 54.8 54.7 28.5 13.7 11.2 43.5 75.2 17.1
JX01 985.0 327.0 56.0 164.4 84.6 57.5 43.5 471 514.5 30.5
HNO1  203.0 59.6 30.8 58.1 11.6 2.6 6.4 78.1 84.5 8.1
HNO2 4374 110.4 22.9 68.0 52.3 20.7 31.2 137 168.2 17.7
HNO3  378.0 73.4 40.1 64.2 23.7 7.2 11.9 168.7 180.6 12.6

vE: Bl dbE GEAMKXD 5 CD: Wl IX: 77 (E#HR&AHIX) 3 KM: B GEAHIX) ; GZ: J7J/H; HN:

v (AIRABIDO .
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Table 3 Summary of thermal irrelevant indicators of each clean department

FERTOES
5UH 5 TR E AR %M%?‘ﬂ?i*ﬁ gﬁhi%ﬁﬁ/ HEAG SRS AR/ AL 2 NS AR TR A5/
m? m?/h-m? m?*/h-m? m? %
BJO1-A 6967 86.1 17.3 3473 49.8
BJ02-A 1699 47.7 21.5 700 41.2
BJ03-A 4486 70.3 12.4 2483 55.3
BJ04-A1 4489 59.5 12.3 1000 223
BJ04-A2 1133 44 259 118 10.4
CDO1-A 1602 25.6 14.9 114 7.1
CD04-A 6449 53.9 12.4 1484 23
CDO05-A 17171 44.2 8.7 3343 19.5
CDO06-A 4330 34 14 720 16.6
CDO07-A 1189 43.1 9.1 282 23.7
CDO09-A 6289 33.6 11.9 1756 27.9
CDI11-A 1398 54.2 14.9 426 30.5
CDI12-A 3139 29.1 11.3 910 29
CD13-A 3927 12.5 2.5 594 15.1
CD14-A 383 27.2 14.1 56 14.6
CD16-Al 1333 333 10.7 442 33.2
CD16-A2 2303 50.8 11.3 325 14.1
CD17-A 2779 37.8 7.3 400 14.4
KMO1-A 4288 43.5 9 584 13.6
KMO02-A 12748 38.8 13.9 3245 25.5
GZ02-A 9145 39.4 12.3 1506 16.5
GZ03-A 3681 39 9.3 1268 344
HNO3-A 3427 79.5 16.7 893 26.1
BJ02-B1 222 29.6 17.9 30 13.5
BJ02-B2 1291 22.4 11.8 66 5.1
BJ03-Bl1 940 6.4 6.4 14 1.5
BJ03-B2 4490 14.5 7.1 136 3
BJ04-B1 2048 8 8 136 6.6
BJ04-B2 532 29.5 9.6 32 6
BJ04-B3 688 7.3 7.3 28 4.1
CDO1-B 536.6 10.5 10.5 22 4.1
CDO02-B1 3256 41.1 19.7 460 14.1
CD02-B2 505 31.9 11.7 80 15.8
CD09-B 3609 26.9 9.9 167 4.6
CDI12-B 1083 5.8 5.8 56 5.2
CD16-B1 48 3854 385.4 22 45.8
CD16-B2 46 178.3 104.3 23 50

CD17-B 1406 13.9 2.7 50 3.6
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Table 3 Summary of thermal irrelevant indicators of each clean department

R
5 R E R %m%#ﬂ?i*ﬂgmiﬁﬁ/ B2 L5 A AL WL AR TR AR/
m? m?/h-m? m?*/h-m? m? %
KMO01-B 2066 19.1 9.2 132 6.4
KMO02-B 1184 20.4 9.6 66 5.6
GZ02-B1 1938 24.7 11.2 118 6.1
GZ02-B2 273 29.1 10.6 28 10.3
GZ02-B3 283 66.8 353 48 17
GZ03-B 2472 16.9 8.9 116 4.7
HNO02-B 960 10.5 10.5 48 5
BJO1-C 665 17.6 9.1 50 7.5
BJ03-C 1024 6.3 0.5 50 4.9
BJ04-C 1037 22.9 14.8 50 4.8
CD04-C 1290 14.3 8.9 70 5.4
CDO06-C 1436 9.6 5.9 40 2.8
CD07-C 136 37.5 14.7 65 47.8
CD09-C 320 32.8 25 44 13.8
CD13-C 743 12.8 6.7 50 6.7
CD16-C 209 32.5 8.1 28 13.4
CD17-C 187 30.2 6.5 22 11.8
KMO01-C 882 10.2 2.3 53 6
KMO02-C 2573 22.8 10.6 100 3.9
GZ02-C 2319 16 8.2 59 2.5
GZ03-C 717 14.3 10.8 24 33
HNO02-C 466 40.3 11.6 46 9.9
BJ02-D 455 22.5 19.2 28 6.2
CDO1-D 550.6 31.2 15.2 78 14.2
CD04-D 348.7 343 343 100 28.7
CDO05-D 470 41.3 30.4 50 10.6
CD06-D 687 18.7 11.5 47 6.8
CDO08-D 442 54.3 41 170 38.5
CD09-D 128 53.1 35.2 55 43
CDI11-D 449 22.3 16.7 28 6.2
CDI12-D 503 28.4 18.5 42 8.3
CD13-D 368 21.5 15.2 55 14.9
CD16-D 409.4 44.1 28.8 58 14.2
CD17-D 533 32.8 25.4 56 10.5
KMO01-D 919 29.9 19.6 61 6.6
KMO02-D 794 48 31.8 42 53
GZ03-D 470 24 21.8 40 8.5
HNO02-D 415 324 26.4 62 14.9

VE: Bl: dbi (GEAMIX) ; CD: &#B; IX: 7LV (BEMEAHIX) 3 KM: B GRAMIX) ;5 GZ: J7M; HN:
W (EREEHXD 5 -A: FARFL; -B: ICU; -C: HLfER; -D: FCHRA Lo
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Table 4 Summary of thermal relevant indicators of each clean department

AT A FERE/FEKE PR A i FE R ST iR

T E %5 Fetr/ fabs/ fabs/ fabs/ et/ fabs/ favs/
W/m? W/m? g/h-m? W/m? W/m? W/m? W/m?
CDO1-A 412.3 151.4 17.8 27.5 5.1 78 83
CD04-A 433.9 220.3 129 64.7 0.6 189.3 189.9
CDO05-A 347 232.7 63.3 61.1 6.7 56.3 63.1
CDO06-A 392.1 149 41.1 50 4.5 67.4 71.9
CDO07-A 321.3 135.4 75.7 97.6 1.1 88.3 89.4
CD09-A 375.1 141.2 63 84.9 1.1 113.3 114.4
CDI11-A 432 220.7 121.6 90.1 3.8 135.6 139.4
CDI12-A 302.6 178.4 68 61.8 2 95.7 97.7
CDI13-A 360.1 236.8 15 27 1.1 E— —
CDI14-A 334.2 219.3 78.3 57.4 7.2 99.2 106.4
CD16-A1 487.6 236.3 65.1 66 14.7 90.2 105
CD16-A2 394.3 158 80.6 116.2 2.9 123.3 126.3
CD17-A 402.3 117.6 48.9 117.9 5.9 E— —
CDO1-B 297.5 115.5 443 22.4 4.2 84.8 89
CD02-B1 321.6 152.6 105 63.6 1.2 143.6 144.8
CD02-B2 305 154.5 118.8 95 49 148.5 153.4
CD09-B 297.9 160.4 50.7 52.1 1.8 72.9 74.6
CDI12-B 264.1 145.9 0 0 2.8 I E—
CD16-B1 939.6 529.2 426.3 158.5 145.8 397.5 543.3

CD16-B2 782.6 404.3 356.5 130.4 65.2 341.3 406.5
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Table 4 Summary of thermal relevant indicators of each clean department

& fr AT FEREAEKE T AT I RFE TR MFEHE
T H 95 fabr/ bR/ bR/ et/ bR/ bR/ bR/

W/m? W/m? g/h-m? W/m? W/m? W/m? W/m?
CD17-B 167.4 125.6 0 0 1.6 16.5 18.1
CD04-C 461.5 268.2 23.3 20.9 17.4 34.9 52.2
CD06-C 301.5 107.9 7.7 9.1 7 S S
CD07-C 338.2 161.8 117.6 139.7 0.9 257.4 258.2
CD09-C 375 187.5 59.4 87.5 3.4 111.6 115
CD13-C 398.4 222.1 39 45.8 7.5 E— E—
CD16-C 268.4 95.7 68.9 100.5 5.3 92.6 97.8
CD17-C 255.1 45.5 35.5 94.1 1.3 40.1 41.4
CDO01-D 419.1 182.9 533 52.7 10.2 93.5 103.7
CD04-D 748.6 438.8 218 94.6 41.6 261 302.6
CDO05-D 731.9 495.7 187.2 134 18.5 157.4 176
CD06-D 481.8 135.4 100.4 53.1 1.6 99.6 101.2
CDO08-D 795.5 427.4 293.9 124.4 26.2 179.9 206.1
CD09-D 640.6 320.3 125 171.9 8.2 206.3 214.5
CDI11-D 550.6 233.9 118 58.6 11.1 107.3 118.5
CDI12-D 471.2 228.6 107.4 83.5 6.8 112.9 119.7
CD13-D 440.2 315.2 62.5 65.2 4.2 E— E—
CD16-D 666.8 322.9 187.6 120.7 24.9 189.1 214
CD17-D 566 160.8 102.3 81.4 13.6 91 104.6
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Fig.10

power consumption indicators of each clean department

Normal distribution diagram of ventilation
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Fig.11 Normal distribution diagram of room area

indicators of purifying air conditioner in each clean
department
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Fig.12 Normal distribution diagram of cold load

indicators in each clean department

W AL [CUR L GER e A

HIR A (%)

¢ bl Mbgsm L PN b ;
o 100 200 300 400 500 600 T00

HARTHEAR (W/m')
E 13 EBREAGMEERESSHE

Fig.13 Normal distribution diagram of heat load
Indicators in each clean department
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Fig.14 Normal distribution diagram of water

consumption indicators in each clean department
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indicators in each clean department
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Fig.16 Normal distribution diagram of air conditioning
electricity consumption indicators in each clean

department
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Table 5 Summary of indicators reference intervals of purifying air conditioners in clean zone
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Table 6 Summary of indicators reference intervals of furifying air conditioners in each clean department
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