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The study on the effect of the solar radiation on thermal comfort and ventilation
performance in room space

Seong Hyeon Yeon, Hyo Joon Lee and Gwang Hoon Rhee

Abstract. Modern people spend much time at indoor space. So, People want to make better indoor air condition. But the
facade of building is made of glass to be seen urbanely, the effect of solar radiation makes indoor environment worse. This
study designs an open space affected by solar radiation with 4-way cassette air-conditioner. Using numerical simulation, this
paper investigates thermal comfort and ventilation performance with discharge angles 30° and 45°. To study thermal
comfort, this paper studies distribution of velocity, temperature and effective draft temperature. Also, this paper introduces
concept of air age to study ventilation performance. The flow influenced by solar radiation determines thermal comfort and
ventilation performance in room space. This study shows that discharge angle of 45 degree has better thermal comfort and
ventilation performance than that of 30 degree.

Keywords : Thermal comfort(&g2] 2]4J), Solar radiation(E]F AP, Local mean air age(=4 it 37]9%),
Air diffusion Performance Index(7]F-5E A5A8)
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Table 1. Boundary condition

Category Input data
Outdoor temperature 30t

Solar radiation 600W/m’
Solar altitude 60°
Air inlet velocity 5m/s
Air inlet temperature 12

Fig. 3. Structure of grid
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(a) velocity distribution of 45 degree

(b) velocity distribution of 30 degree
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Fig. 4. Velocity distribution
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(a) temperature distribution of 45 degree

(b) temperature distribution of 30 degree
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Fig. 5. Temperature distribution

SEZXMoM ADPI 3he EE 27} 3081 A$ 77%,
EZ 717} 4591 739 92%2] ADPI 3t& 7HAAl €k
EZ 7wy 3000 g A gt BEEk F1to)
ZA A 23%0]H, BEZ 2ot 4590 79 A 33t
A B F3E F1ho] Mol 8% UL vl itk &
97 P Sl EE 2o} 459 H$r) 30 7
- Ho} 93810 3e & ¢ ok B3 B e B9



24 AgE - ol&

A Zhwol b fESHEE Lo vk gakla)
o Ao} e & & ek EE7wT} 4590 39 2
A BFAN FEEER AR AN L 5 3

EZ7h7} 459 B9 7RSS 035mis ogel 8l
7 4%91E 391 & w] 4% i) S 2IF BoA
& o] MRt A & % ik wie)] B2
7} 3091 A% Bl Bhe thrRo] Be LEE o

sol AIRITRE 2te & 4 9k

g

54 EEZIT0f mE evlds "ot

w71Ag EE =it

-— -

(a) EDT distribution of 45 degree

(a) EDT distribution of 30 degree

ADPI
-1.7000 -1.1400 -0.58000 -0.020000 0.54000 1.1000

Fig. 6. EDT distribution

32 FAH)7|R|GellA Adrdet A wA w7 AGE
F71ellA gk 3710 Al B3E deje] A Pt
A mgeh=d] dels Hat ARES onlshs SA%T &
71455 A leje] A PRNE w777k Eeehk=t]
28% it ARES onfshs S oA RAREO R
T73=e] et

U0 7 s skt Qo AT ¥
7198 Fagw FARAFARE NS 25 ARSIk
SEARE 2 dtelaE kARl AlERke tide s <l
TE zl8stgon, dvkhl AulEzte] A9 29EA
uhAo] A7) witol] IAEt A FARE JdEcE
Tt F7)1%0] FasthaL A2 4= Qick wepA]
2Vdgk F717F AW A8kl Sl Al =eske
ARE diete] g Hegseick

Fig. 72 EZ z}e7} 30, 4591 ASdl] 3544
=2 3719%8E ekl ™ot ol Bl w4
Bt 37118 o] fEda vike- de BAE )
AAL ks 2 & 4 Slvk A F71 A lele]
] P7IA] W2 ARE SR8l Sl we &) &
ol Astelol shm, F71TelM ddoje] A PriA|e] A
27} golof sth= 21& 2adog & 5 ok B 7t
%7} 3091 739 kolx] Advdet 2l o] it &
3te] frEe] WS weba] 527 ok & AHeR
2 freagol Wlsh= 45 4 B} F7)FM &
7R APt A =] i 37197 Fhel A
AA et E3F fe SEw EE 4wt 45 Aot
v =27] wiZol ATyt 37195 2ot o =A| vERd
o). 3FAe FAagT 3980 Hige ES 4w
7} 4391 797t BE Zbwr) 3091 739 tiH] 78%
o2 Aol FA| A=k

Fig. 72 9lo]l Adrgeh efefdrte] ggFo = Qlato] Al
) ool 29 ZHo Exme f5o] FHoE Fof
A= A B Qe B YA Qlske] R 249
257} s HH, o2 Qlek L= A2 AR H
gog FHo g k= 77t FEoR Je @l
U= Fig. 78 B s Adigztes 2 <
Zex] A F71A-e] AWETE B K} =t
= A& R Stk




EREAE R ENSEEE BN

(a) LMA distribution of 45 degree

(b) LMA distribution of 30 degree
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