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Ventilation system for higher room temperature setting

LIN Zhang, CHOW Tin Tai, TSANG Chee-fon
(Building Energy & Environmental Technology Research Unit, Division of Building Science and Technology . City
University of Hong Kong, Hong Kong SAR, China)

Abstract: There is worldwide plea to reduce carbon dioxide emission. In response to such a call, several
governments in the East Asia recently required to adopt higher room temperatures in summer. To promote
such an idea, the public need to be convinced that such practice would not sacrifice indoor environmental
quality, especially thermal comfort of the occupants. To implement such a measure, suitable ventilation
system (s) to work under the unconventional conditions should be identified. Stratum ventilation is
introduced to demonstrate its feasibility in coping for the higher room temperatures. A case study, a
typical office in Hong Kong, is used to illustrate the performance of this new ventilation
mode. Experimental and computational results show that with properly designed supplied air velocity and
volume, locations of supply and exhaust, the proposed system has the potential to maintain better thermal
comfort with a smaller temperature difference between the head and foot level, lower energy consumption,
and better indoor air quality (IAQ) in the breathing zone. Much further work is needed to determine if the

benefits are significant.
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Fig. 1 Conceptual diagram of stratum ventilation

1 5 &

e 2 A BOR 2 SRR . A E
A )2 2 XU A R ) T B R R S T R A AT
1. BRI NG W G A PR & AR . 52
B 5T BBl . B I (R e S B R
FER . MO AT TECONMR RN L,

IFRRAR S (CFD) BARMHRA. HTH
HITHSRAL A P BE Fn 45 & A B, CEFD $ R Hfgfif
ZE USRS SR A R Sl IR R, PR Ry R R T O A
wE . SRS RN A, Bk, CFD
AU WA Z 25 H S 06 B AR 36

AR — T RNG k-e #5570 F1BE [ 56 4K
) CFD R G208 70 A Y A 3 JXUFN B 43 XL T
BUF AT TR . IR R AT T BCE AR
WE. BHEMAE. BE. W, EEAS R
G, 3% 5 A A M 3% KRR AE AR % R, FEAH 7]
A P BT A RO DL S R R 2 GE KU T
A TR A 38 RUR S 438 R ] 32 A% AR 5, 58

TR A 2 2 R AL 5 AR AL E CEFD
flk ¢ CEX 22 al b 7. X R W mi &
CFX BRIAAT BRAR AT A X2 4 4 50

ZWRFRE, ARSI —D26, HR iR
P2 R P RE . K. KA (PD) . il
AT B EH o (PPD) 412 R A 1 #0673 1
FEARE XA S BOHR PeE  HORN AR L
FAF. AR RI/NRDEAR . 8 KU S KU SRR
R

— A~ BN [ 2 R BT R R AR R B . RO
A EWE 2, FESHE L, ERIFLITTH AR
PEAL DU B A 1 A SREERE I, KU R L
BPE A 1.2 m, ZERIEA 8 AN, Wk LA —
B R BB 1T

ZIRFANTHEEGRS FHE 2 Frs 4 [\
HITH S B R AN YIS BR Y . SER R R 3 B R
B — B ], S B 4 R () I s T — 2 A e A
CHTH R CFD #E7Y,

exhaust

supply inlet

Bl 2 ST ] T A
Fig. 2 Layout of typical workshop
2 HRAITH

2.1 HSRALAER
ARG FHMLHEER (0.2 m s PLEHRK

Rl HBEEEATHEESH

Table 1 Major parameters for typical workshop

No. of West wall Window Lamps Machines Air circulation Fresh air intake
occupant /W /W /W /W /m® e s ! /L« person ! s 57!
8 900 3,168 90 X9 33,600 5.97 10
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Fig. 3 Layout of individual office

1—occupant; 2—table; 3—computer; 4—f{ile cabinet;

5—lamp; 6-—air supply; 7-—air exhaust
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Fig. 4 Measured vertical velocity profile next to occupant
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Fig. 5 Computed airflow pattern
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