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Occupant’s Thermal Comfort and Heat Gains in CR by PEM
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@ Control unit @ Diffuser @ Mixing chamber
@ Flexible duct ® Radiant heating panel
Fig. 1 Layout of PEM
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Table 1 Dimension of room modeling (unit : m)

Description Dimension
room 6.5x2.5x2.7
Geometry bottom open 0.4x0.21
top open 0.4x0.21
diffuser 0.21x0.06
Inlet temperature | environment air - 18T
Inlet velocity air 0~ 1ms
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Table 2 Heat dissipation from source

Source Heat Dissipation (Watt) | Number
PC 180/unit 2
Occupant 58/person 2
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Table 3 Case studies in the present work

Variable Variations CASE
Air direction Vin (m/s)
Inlet Up - Down 1 1
condition Down -~ Up 1 I
Down - Up with diffuser 0.75 111
Diffuser 0.5 v
Diffuser only v
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(d) CASE IV at z-axis
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(e) CASE V at y-axis

Fig. 2 Temperature distributions at h = 2/5 H
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(a) Velocity vectors (b) Temperature distributions

Fig. 3 CASE V at the plane section of x-axis
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Figure 4@)= AU 9% $2U & £ heat gain® AT RoE BE gFo] w2y
o] high cooling efficiency® 7FAA 8% €& 4 ot ol ozt @A A (formula)2 o33}
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outlet
Q= inlet m C,dT

EREY oA AAZA oI} Zo] A&l & U

—@— TAM W/ v=0.75 m/s + PEM
. —a - TAM w/ ya0.Sm/s + PEM
300 ~e— PEM only
—O— up-few w/v=imis
—&— down-flow wiv = .1mis

Heat gain (Watt)
H
Temporawirs (°C)

CASE1 CASEH  CASEMl  CASEIV  CASEV 00 2 4 & 3 1o 11 1§ L6 L& 10 27 24
Alr flow direction height (m)

(a) (b)
Fig. 4 Heat gains and Thermal comfort at x = 1.775m, z = 1.225m
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(1) Up-flow(CASE 1I) > Down-flow(CASE I)
(2) TAM + PEM 9] CASE IlI 7t 7}3 $-4 : 18% superior to CASE V
Figure 4(b)e CRAY yEW e W& AMA F¢ &= BEXE 7 3% w2t =4

& Aoz YA F9 25 E¥XE 7 CASEEE tg3 Zo] JHT £+ Ao

- CASE 1 : totally high temp.

- CASE 1 : medium temp.

- CASE Il : high and fluctuating temp.

- CASE IV ! medium & moderate temp.

- CASE V : low and stable temp.
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