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Numerical Simulation of the Effect of Personalized Desktop Air
Conditioning on Human Thermal Comfort

Long jie liuYicai Wang yudi Zhu xiaohan
(School of Energy Science and Engineering, Central South University, Changsha 410083)

Abstract: For subjects with uncomfortable thermal comfort under uniform environmental
conditions, the desktop ventilation can meet the needs of different people, and the thermal comfort
temperature of the body and the wind speed can meet the requirements of human thermal comfort.
In this paper, under the background temperature of 26 <C, the air supply temperature was adjusted
to 20T, 22<C, 24T, and 26 <C, respectively. The wind speed was 0.15m/s, 0.25m/s, 0.35m/s,
0.45m/, 0.55m. /s. Study the effects of different supply air temperature and wind speed on human
thermal comfort in desktop ventilation, and find that the appropriate range of wind speeds at
different air supply temperatures is (20<C, 0.15m/s~0.35m/s), (22°C., 0.15 m/s~0.35 m/s), (24°
C., 0.25 m/s~0.45/s), (26°C., 0.35 m/s~0.55 m/s).
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0.3l5

FRT, 25 i AP 1E RO BT SRR A IR T 42 D A 2R S8 IL— R P.O.Fanger 2 Hi 1
PMV-PPD PP 7k . %7 & T IIAMEIRER: 2R =R, 2R R
FEERSRAE, WA R NFERAERAERE. 5 HERERT, Bk
5E % A PR B TR R A DL 32 il B A e R > 809 1M 1 1, TR 209614 52 1t T 1R Ak
[N B PAET I R o BERTIZ — A1, A A U R 88 XU B AR, (S AR B
HOWFRATTENSE, AL R EFE R 2K

HEEWH: HEARRFESETE (51776226); HEE K5 4E E TIRZ O HIH & 4&E W
(2018zzts494)
fEERA: . XA (1968-), B, ##%, E-mail: lyccsu@csu.edu.cn



1. ARIIK

AR AEAGIE XUEAT — TE BT - Hanzawa {58 F IR X 1 R 285 R R 4T AR XU A BT
TG, DS R WA A B R O FEAR T WXV, AT BIOA AR T AR X N I 1Y
i, Bauman KIL, FEMREXE T, ARREEE TRIZHREERRE, WRIERERK, A
AR ) Bl S B B g 48 50 o SR 3 SR AR WY E e A s U AR T [ 5 RE A BB (BT
JE o i AT 2] 52 306 XU B I RUTELREE PRI 0L T BRARE 17 AN RT3 R BE S N G S P 52 o
S.H.Cho X} LEWFFE 1 AR AR GEA S ] AR g8 A SR AMPEAC 2 A D, ST A2 IR 13tk
WALz I H TN R G . Arens Beit 17— Fioat M ETEAL ST R 48, @A 70
BRG] UAE—MNBORHITE A P R B A, RELEN UM R E R, fee it
T AR AR AEF IEVEIE BIZOR . AR Al DRSS N/ ST RE /IR, $E AL
TR S, BRI 2 S A RIS A F 75K

2. IEiB Eat

A SCINEFIE H) 52 BN T2 9F4 PMV (Predicted Mean Vote) 1 FiIN AN i & 1 43 b PPD
(Predicted Percent Dissatisfied) {ENELESEA, LA T4 E] PPD Alik KR & DA A %
MR FEF R R
PMV PPN TR AR 5N RN A R4 (B A BE B NAR B AR A TL A Y, BT
N TRS AT, NERGAATEOC, AR AET & PR zE . BRI AT IE
R, NG AR, FUEROS, AL . Fanger 75 H T A BIHVESE 5 A A #4571 o
2 A 256 % R
PMV = [0.303 exp(—0.036M) + 0.0275] x {M — W — 3.05[5.733 — 0.007(M — W) —
P,] — 0.42(M — W — 58.2) — 0.0173M(5.867 — P,) — 0.0014M(34 — t,) —
3.96 x 10784 [(tyq + 273)* — (€ + 273)*]- fuhe(ty — to) )

F

M—ETBRACEIE, W/s;

W— NI, W/s;

P— MR SRR, Pa;
t,— IR, C
fa—FERAMEEGRIAER TR
t— PR, C;

tag— FR NSRS
h—XPfH AR, W/ (m? - K)

F1 PIVHURBEIR R

IR gl 53 Tl g Tl i %

PMV {& +3 +2 +1 0 -1 -2 -3

R 3 A% TR B, BLAMO S8 TR R, = 20, N, FTFRZ600
AR



1 1
0.62Re2Pr2 Re 5.2
Ny =03+ el G )

W)

HrfRe = % HYBE AR 32 S v A SR B 052 R M AT AR A S IR Bt A

AR v RILE] PMV. (HEFN AN G NZ FAZEEMEZESR:, BTLMUE PMV faRsk PN
MNESZIEAUERG . FrLL Fanger X4t AN & H 73 Lt PPD(Predicted Percent Dissatisfied)
TEb R LR IR E W EE A RS EH 73 8. PPD 5 PMV AL F LA
PPD=100-95exp[-(0.03353PVM* + 0.2179PMV?)] 3)
DRI T F DU AN 2% PPD FE 5 & A SCHET A 5 (1 BRI AR 4

3. FfERH

3.1 YRR A

(1) JFE: 5m (K) x4m (58) x3m (&)

(2) NAREEARL, JiE5 0.4m(55)x0.4m (F) x0.2m(JE) MR A4, #3%900.16m (E
%) x0.41m (FpD) BB SkEhe0.2m (B R x0.2m (FD HEFEAE.

(3) R EAE— I8 RE KO X AR R f S0 a4k, FEEA Im, ST 0.8m, R
S 045m (%) x 0.15m (GED HIIET .

(4) HXEORSFH03m (%) x03m (&) KT, FEHLE 2.7m.

5m
A A&
=S= o
RE 4m
XX A
E1 HAERT

3.2 Mi&

WX R K ARG Mgy, BE N 67258, MK E N 0.4 L L, H 80%IK KT 0.8,
IR % R AU
3.3 REH

TWBUNR, =3497, HONIRRIHTRa AR

BERERPRL N 200mm kG LAERS, AR 25mm E RS, N EE 25mm ARG, SIA
BN 1.5WIM° Ko KU DA BAIF R R, 10 R4 o e . AR 34W/mS3 (KR #GE .
HEXC I BOAEEN T, B A 1)1 SR N 299K, 23535 FE N 55%~60%
3.4 1B TR

W 2~ 5 FoR, NARER—AR &, FNEXIRE I NAG 5 LA, M3t 20 4T,



2 2. BRRIE R 20°C i A T

ERGERE (mfs) 0.15 0.25 0.35 0.45 0.55

1% KR 20°C TH 1 T2 T3 T4 T 5

£ 3. BREER 22°CH BRI T

ERGERE (mfs) 0.15 0.25 0.35 0.45 0.55

1% R 22°C THL 6 TH7 TH 8 TH9 T 10

£ 4. BREER 24°CH BRI TH

ERGERE (mfs) 0.15 0.25 0.35 0.45 0.55

1R 24°C T 11 TH 12 TH 13 TH 14 TH 15

% 5. BEREEN 26 CH BB

KRG (m/s) 0.15 0.25 0.35 0.45 0.55

1% RIEFE 26°C T 16 T 17 T 18 T 19 T 20

3. 4 RIUGER R

50
45
40
35
30
25
20
15 Q./
10
5

0.1 0.15 0.2 0.25 0.3 035 04 045 0.5 0.55 0.6
S WIE(m/s)

TN AR EZRPPD (%)

—0—20C —W-22C 24C —4—26C

B 2. & TH FHRIBAREE (PPD)

XGRS 20°CHE, BEE KGRI KA E S L2 BFHaS, BRPRECREKR, Rf
0.15m/s~0.25m/s B ANl 7= 283 /2 B3R o By LAZE KGR A 20°C B 38 B I8 XUB B N
0.15m/s~0.25m/s.

ERGREE 22°CHE, Bl R I KA E % b 20 NGRS, i Bl
£ 0.25m/s Ak . 0.15m/s~0.35m/s i i /& A i i 38 B R, XU I 0.35m/s Z G Nl ERATT &
BRI DAZE KRRy 22°C B (133 B 3% XGE A 0.15m/s~0.35ms .

16 KRN 24°C I, Bl ATE R R AN et 2 /N a3 K 3, B4 s
PULE 0.35m/s &b FoH 0.25m/s~0.45m/s i3 2 ANl 38 2R, XU EE I 0.45m/s 2 Ja ANl
R ETF AR A ER . AT L% XURE  24°C I 38 B2 KU A 0.25m/s~0.45m/s .

1% KGR E N 26°C I, BB KU R AN = R Bk b 2/ 3 (AR 2,
TEXGE N 0.55m/s Bf AR BRI IRFF G 2K, (H22 7 EFHES, Uit 5 46808 K
PR )5, iR R Ak F T 25 b, 18 R E 9 26°C B 938 B2k XUE B2 A 0.35m/s~0.55ms



4. i

AN IR AOGT 24038 N AR FAET SE A A6 B IR, IO IE X 5, B AR 0 AN 24
47 B AN R 2R Al PRI 80%, EPFMIIANH =% (PPD) [%%] 4%LL T . XtFA
[ 38 G B, A DA o ok XU

(V)= AESE 20°C, X MO B RGE A 0.15m/s~0.25/s;

Q=AW 22°C, XM ERGE A 0.15m/s~0.35/s;

@) A IESE 24°C, X BT B RIE A 0.25m/s~0.45/s;

(@) 26°C, X M B RE A 0.35m/s~0.55/s.

S 3R

[1]Melikov A K. Advanced air distribution: improving health and comfort while reducing energy use.[J]. Indoor
Air, 2015, 26(1):112-124.

[2]Edwards W B, Troy K L, Bhatia VV A. Predicting surface strains at the human distal radius during an in vivo
loading task - Finite element model validation and application[J]. Journal of Biomechanics, 2014, 47(11):2759-65.
[3]0h M S, Ahn J H, Dong W K, et al. Thermal comfort and energy saving in a vehicle compartment using a
localized air-conditioning system[J]. Applied Energy, 2014, 133(6):14-21.

[4]De D R. Thermal comfort in practice[J]. Indoor Air, 2004, 14(s7):32-39.

[5]Melikov A K, Cermak R, Majer M. Personalized ventilation: evaluation of different air terminal devices[J].
Energy & Buildings, 2002, 34(8):829-836.

[61K B, EIFAELE-2E 2 M [M]. B 50 Tl th i, 2005.

[T AHE, PR, FhFH. AMEAE R R G ETE IR [J]. Bl 751, 2007, 37(2):31-37.

[BIEFRNG. S [HI1% KUK N AP ET & B ¥ 231 J2 IFFE[D]. W K%, 2008.

[O12 2. MAIE KRR B N AR FA S SERT FE[D]. ¥ K27, 2004.

[10]2= v, S A 2 YR &7 1 M g S SR VDA 72 [D]. K BE TR, 2006.



