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Abstract

Energy efficiency has become a critical concern for data centers, and Power Usage Effectiveness (PUE) is a
key metric for measuring it. This study uses the energy simulation software EnergyPlus to analyze how key
factors—such as climate, scale, and equipment load—influence PUE values. The research covers a range of
scenarios, including different months, northern versus southern climates, and varying data center sizes and
power densities, with the goal of providing a quick reference and evaluation benchmark for PUE
measurement. The results show that data center scale, power density, IT equipment load, and climatic
conditions have a significant impact on PUE values. PUE decreases noticeably as data center scale and
power density increase. A notable finding is that the lowest PUE value does not always occur at a 100% IT

equipment load; this is dependent on the equipment's partial load efficiency.
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Feb 1,927 80 3 291
Mar 2,133 89 4 324
Apr 2,064 86 3 318
May 2,133 89 < 341
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Aug 2,133 89 4 346
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Nov 2,064 86 3 317
Dec 2,133 89 4 324
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A K& Bk ##EE PUE
(MWh) | (MWh) = (MWh)
(MWh)
171 93 37 2849 1335
170 84 41 2595 1347
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222 91 61 2845 1378
172 92 67 2898 1358
182 90 66 2823 1368
208 93 68 2041 1379
230 94 67 2063 1389
166 89 64 2804 1358
188 93 68 2010 1.364
201 90 57 2819 | 1366
230 94 47 2020 1369
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RkE WHMEBK #KRE & ABHRE LdEasTt 2A 5 Fdb) 0 B P ORB(K
&IT 1T IT & IT A AR A ZH 1857 m2i A @Ak 185.7
PUE | 1.381 1.400 1.561 1.551 m) AEEESK(ABEHN T SRAEEE
Mk 2AKXE 2Aqp 2RI >2500 W/m? » & & % <2500 W/m?*; /1 % #

AgE MEMK FHRE ARE
1T IT 51T  4&IT
PUE| 1374 1393 1,512 1.501

b0 HAEEESTSOWMm » KA T EE<TS0
Wim?) AR KR &3kt & fr & (100% ~ 75% »
50% ~25%) - RALEMHEINFEREFTEM PO
LBRHEALRE L LR A A E > T hHEE L
tb B i+ & PUE & o

AEHTTRBELAB TR T OB A
TR TFESRAAHENEE  BEWETHAM
M HRE % ey PUE {4 - Beb@fATHAE I N
FIR A RTHIL KM E 2GS TR T
S BRI RAE S -

ip4E & A% ASHRAE90.1 4G v &9 &
¥ HbasTARRE R MR E R & B
I 25% ~ 50% ~ 75%Fn 100%a4 356 & 35 5 51
SEEFSBAHG T ABBAT TH PoEF
ERAAE—AOBEN BHETUEZATHER
FowEERE- 5 —ELA PUEARERE
AR T A U{BRIEH s PUE 4R

ZASIARBEAAEN FTOZENFTESRHAREZL A PUEESHAXR
Jan Feb Mar Apr May Jun Jul Aug  Sep Oct Nov Dec
100% | 1320 1332 1343 1363 1343 1352 1363 1.373 1343 1349 1350 1353
75% 1325 1330 1335 1351 1352 1354 1357 1361 1352 1350 1343 1.340
50% | 1366 1371 1373 1387 1399 1398 1398 1399 1399 1.394 1382 1.374

25% | 1.619 1.628 1.627 1.646 1.669 1671 1673 1.670 1.668 1.666 1.647 1.622

®A4IARBEAANEHPOCREANBEEL EHBERF2E A PUEZHMA L

Jan Feb Mar Apr May Jun Jul Aug  Sep Oct Nov Dec
100% | 1339 1347 1357 1375 1364 1369 1379 1388 1365 1.367 1365 1.365
75% | 1343 1349 1353 1369 1373 1375 1378 1382 1374 1371 1363 1.358
50% | 1389 1394 1396 1.411 1424 1424 1424 1425 1425 1419 1407 1.397

25% | 1.650 1.654 1.656 1.673 1.698 1.704 1709 1.708 1.702 1.696 1.673 1.665

# ASIAABE NN EN Y OHENFTEESRHEARE2 LA PUERRBMAE X

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
100% | 1533 1.540 1.549 1.566 1.565 1581 1.595 1.600 1.575 1.569 1.557 1.555
75% | 1527 1.531 1536 1.550 1.564 1.578 1.588 1.587 1.575 1.564 1.545 1.537
50% | 1530 1.533 1.536 1.549 1.573 1585 1594 1.591 1585 1.570 1.546 1.534

25% | 1.634 1.633 1.628 1.629 1.654 1.665 1.669 1.660 1.670 1.653 1.633 1.621
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% 46 1A BB IAERFORENFESL MK A # %2 4% A PUE ZHMER

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
oo% | 1513 1520 1529 1.546 1548 1563 1576 1579 1557 1550 1537 1534
505 | 1512 1516 1.521 1537 1.553 1.566 1576 1576 1564 1552 1532 1.522
s0% | 1527 1508 1.534 1551 1578 1.591 1600 1.596 1.589 1573 1547 1.533

25% | 1.622 1622 1.624 1.638 1.682 1.697 1.707 1.700 1.696 1.673 1.639 1.615

£ AT2A REBABENPCHEAFE o adiExs 8 PUE 23Ha& ‘
Jan Feb Mar Apr May Jun Jul Aug  Sep Oct Nov  Dec
oo | 1317 1326 1337 1354 1337 1348 1362 1373 1340 1344 1343 1350
5% | 1320 1323 1328 1341 1345 1350 1356 1361 1348 1344 1335 1337
s0% | 1361 1362 1365 1375 1392 1393 1397 1398 1395 1387 1372 1370
Ssop | 1610 1612 1611 1624 1.660 1.666 1.672 1669 1664 1657 1.627 1.614

£ 482A ARBAREH P RENEEL BB ARFELLA PUE e R

Jan Feb Mar Apr May Jun Jul Aug  Sep Oct Nov  Dec
oo | 1334 1341 1350 1365 1357 1365 1378 1387 1361 1361 1356 1361
csvs | 1337 1341 1346 1358 1366 1370 1377 1382 1370 1364 1354 1354
sov. | 1383 1385 1387 1398 1416 1419 1424 1425 1421 1412 1397 1393
2500 | 1659 1.668 1.670 1693 1704 1707 1709 1707 1.704 1703 1688 1672

% 4-92A B IAEHTCHENER smpafEz 4 A PUEZBRMAER

Jan Feb Mar Apr May Jun Jul Aug  Sep Oct Nov  Dec
00 | 1532 1538 1.548 1.560 1551 1570 1597 1599 1561 1.546 1550 1.553
2505 | 1526 1528 1.534 1543 1548 1.565 1.590 1586 1.560 1537 1537 1.535
s0% | 1528 1529 1.534 1541 1.555 1571 1596 1.589 1567 1540 1538 1531
2505 | 1631 1629 1.625 1619 1.641 1.650 1667 1.659 1.650 1.627 1.622 1.621

£ 4-102A £ 2B A EH P SERENER s afiEz4 A PUE ZRMAL

Jan Feb Mar Apr May Jun Jul Aug  Sep Oct Nov  Dec
Toos | 1512 1517 1527 1540 1534 1552 1578 1579 1544 1527 1.531 1532
2500 | 1510 1.512 1519 1529 1537 1554 1578 1.575 1549 1525 1524 1519
sov | 1524 1503 1531 1542 1558 1.576 1603 1595 1572 1542 1.538 1.528
250, | 1618 1612 1616 1.626 1653 1677 1711 1698 1674 1631 1624 1613
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Monthly Computer Room Equipment Load Profile
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