Haz Ho5W e ffr K% 2% CH % B 2R Vol.42 No.5
2021 9 H Journal of Huagiao University (Natural Science) Sep. 2021

DOI: 10. 11830/ISSN. 1000-5013. 202103001

iR ERAZRIARR S
B LIE KRBT

FhF', WHEH', FLR

(1 RBEBETRY BT, P KJE 0300245
2. P 2 E R RAF . P KJE 030024)

WE: bl — ﬁﬂiﬁﬁ”ﬂf%ﬁ?@m*ﬂ ARG, UK FEREM 22 35 m 19 10 7Y 4 K SR T 9 3 50

PR A 5 [ A BIF 0 42, X i R B¢ Z (I8 I 5 18] P b A 2 TP A4 0 R IR A él’\?‘(mﬂﬁuW
e S5y . R Airpak 3.0 B4, T;"Q,{)%IETJ A IR 37 L 3%, DA M PMV (predicted mean vote) , PPD (pre-
dicted percent dissatisfied) B4 ff. 25 B 2R 0 AL 25 R 55 52506 25 R R AR — 2, Eﬂmﬁﬁﬂﬁffﬁ"niéﬁﬁﬂ*ﬂ
R G ZE VR 7T DU RO TE B R A b [ 19 b AR 3R T YR, HL S AR R 1Y 5 ) b AR K T T 243
ZAE 1 CAA & D RS s R ZE W/ T 2 Citii R E RS A5 TAERE N —1. 5<PMV<1. 2,
PPD<C20 %6 » & & 1 R 4F .

KW AR AR WIS ZPIGE RS M ERI08; RIETH

hE4S#ESE:. TB69; TU 832.51 XEkAEEL: A XEHS: 1000-5013(2021)05-0636-08

Experiment and Simulation on Summer Cooling of
Floor Direct Injection Multi- Line Heat Pump System
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Abstract: A floor direct injection multi-line heat pump system was proposed to cool the building in Taiyuan
City. Taking two rooms with the difference of about 35 m in the horizontal pipe length on the second floor as
the research objects, the average floor surface temperature, vertical temperature distribution, indoor tempera-
ture and humidity during summer were measured. The temperature field, velocity field, predicted mean vote
(PMV) and predicted percent dissatisfied (PPD) distribution of the rooms were simulated by Airpak 3. 0 soft-
ware. The simulation results are in good agreement with the experimental results. The results show that using
the floor direct injection multi-line heat pump system in summer, the floor surface temperature of the room
with long pipe length can be effectively guaranteed, and the average floor surface temperature difference to the
room with short pipe length is about 1 ‘C. The temperature difference of each room at the same height is less
than 2 'C; no condensation phenomenon on the floor surface; in the working area, —1. 5<XPMV<C1. 2,PPD<C

20% , good comfort in two rooms.
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Tab.1 Experimental measurement data of typical time in each room

S t/C RH/%
PECEE s wm BEEE o o maw wam T w4
9:30 23.10 21.70 20. 06 19.70 19. 30 19. 30 19. 20 19. 50 65. 4 66. 3
11:30 25. 30 21. 40 20.13 20. 10 19. 70 19. 50 19. 60 20.70 66. 2 68.5
Bl 1 12:30 33. 60 22.00 20. 68 21.40 20. 80 20. 20 20. 30 21.00 50. 6 67.5
13:30 35. 40 23.43 20. 65 21.50 21.20 20. 80 20. 80 23. 20 39.5 66.0
15:00 29.70 22.59 20. 28 20.70 20. 10 20. 20 20. 10 22.10 45.1 64.1
17.00 27. 20 21.70 20.01 20. 20 19. 80 19.70 19.70 21. 30 49.3 63. 4
9.30 23.10 22.20 20.61 19. 10 19. 00 19. 20 19. 20 20. 60 65.4 61.8
11:30 25. 30 23.30 21.11 22.90 20. 90 20. 80 20. 90 22.90 66. 2 60.5
o 12:30 33. 60 24.00 21. 35 25.00 21.10 21. 20 21.20 23.90 50. 6 59.2
FilEl 2 13:30 35. 40 24.50 21.64 29. 20 22.50 22.40 22.40 25. 80 39.5 57.8
15:00 29.70 25. 30 21.75 28. 20 23. 30 23.10 23.10 25.70 45.1 51.8
17.:00 27.20 23.40 21.43 24.50 22.60 22.50 22.30 23. 80 49.3 51.7
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Tab. 2 Experimental measurement data of vertical temperature at typical time center in each room

S i ] prla) 1 A 2

0.1 m 0.6 m 1.1m 1.7m 0.1 m 0.6 m 1.1m 1.7m

9:30 22.1 22.3 22.4 22.6 22.5 22.8 23 23.4
11:30 22.0 22.4 22.6 22.7 23.0 23.3 23.5 23.8
12.30 22.9 23.0 23.2 23.3 23.3 23.5 23.6 24.0
13:30 22.9 23.0 23.2 23.5 23.6 23.9 24.2 24.4
15:00 22.3 22.5 22.7 22.8 23.7 23.9 24.4 24.8
17.00 21.6 21.7 21.9 22.0 22.5 22.6 23.1 23.3
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Fig. 6 Change of temperature field in each room at 0. 1 m section {from ground
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Fig. 7 Temperature field changes of different cross-sections in each room
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Fig. 9 PMYV diagram of different cross-sections in each room
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Fig. 10 PMV diagram of different cross-sections in each room
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