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Application Analysis of Radiant Heating/Cooling in a Production Plant and Office Building

Peng Shuying

( Shanghai survey and design research institute Co., Ltd, Shanghai, 200434 )

[ Abstract]

Taking the application of water loop heat pump air conditioning system in a certain office building and production

workshop as an example, the cooling and heating source of air conditioning, circulating water system and the cooling and heating

end of radiant floor are introduced. And compared to the split air conditioning system between the system configuration, operation

cost, the ground source water loop heat pump air conditioning system of the office building has advantages in energy conservation.
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Fig.1 Effect chart of the building
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Table 1 Outdoor meteorological parameters

FRESMIE O FREINIE O TRFIMIE @AEIME ERESLE O RRES FHXE
FEUREZECC)  BEREE (C)  MXHEE (%) HEE (C)  HHMEE (%) (hPa) (m/s)
S 34 28.2 31.2 69 1005.4 3.1
K2 -4 75 42 1025.5 2.6
AN ESHUKYE GB50736—2012 (R B AEIZIE X5 2 SR B i) #E .
#2 EETHERBEZENRITESH
Table 2 The main design parameters of air conditioning room
BE O AHXHRE (%) B
HE A7 HzE A2 AR m*/h- A
SUWE 25 20 >30 <50 20
NAE 24 20 5010 >40 <45 50
A7 2 ] <30 — — N
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Table 3 Heating and cooling source

e i) J 55 IX 42k HE () JKE (mYh)  AEIRES (W) e (W) T (W)
IR 2 4% INAE 101 0.52 2450 2700 620
ARG 7 1 25 %= 1d] 86 45 20000 24500 5350
BRSSP PAEHRNL 3 16.4 80000 79000 17200
KIKFOKIFERE AR 6 6 15000 20200 279
24 FRIEHIK RS K, PRERIEFR A H K& KL, G =E

PRI FKIRBE 7 NPT IEIA K, — B a7 A RIKBRUKEE —H— &, ) 574 HK A HUK
ABFEIRARHK, —BIEA = ERRESRAE A —&. BHKREEEZRSNE 4.
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Table 4 Heating and cooling source

e JIR 55 X 45k Fikg e (f)  KIE (mYh) IR (kW)
K=K ffe A f H S 4 A2 ME: 300kW 1 129

KR IR = PR AE IR K 3H3 %, #fE: 10m 6 2.5 0.37
IKFR HRE S AR K 1H 14, #: 20m 2 30 3
KR AAEIEAEKEDK 21 &, %fE: 15m 3 400 37
IKIRE BEEE TP AT WK 1H 1 %, #F2: 34m 3 160 37
IKER HET A HIK SR 2H 14, #1E: 34m 2 400 75
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Fig.2 Schematic diagram of air conditioning water system
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Fig.3 Structure of radiated floor
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Fig.4 Plan of fresh air machine room

(4) NT iR ARR T 4 d, 83K
SR ORTIE AR 2% T UL B v T % AR %, R F ASHRAE
Handbook 2000 &%, /KR &T %W 2S5 5
T 0.5°C o I H 456 T K (135 KRG 3R,
KB ENALE R B

(5) HUAREESTHERR LA RS, T8 —IRALRR
i, HEHGEREARN & TSR 11°C, HASE
i 32°C, EARHUKAERS 48h, SRJEIEHFHE 3°C,
B ENE B THE R,

3.2 b A A

ARAE T e T R R, TR 2 ML E R
MIRTER T, IE R AIEE = AT RE RN, AT
NIRRT E o T B BRI T RE IR, X B i
KRR BERE, &ZF= N IR E LAlRE T [ 3)
BCF AT e P A . AT E Mot e
W R =R K, R 8 R i e 4,
N IR Rt ) I CIl = S e = PAE: W
HRIZE, R R Ak e IR

200
1:100 P
4 BARTIFRGETEITE
4.1 THEAME

TN 0 i B M MR M R IR S R R
5BE R R GUEAT A RETH R R P B ek o)
Bro THESZULTEGERAT: AZIRM 60d, HF
H 1 90d, BER 9 /NFIZAT, HLRIZ 0.8 JTTKWh
T, AR G 5 2 B Is AT I A LR 5,

x5 EFMARAEE D HMEEITHE
Table S Operating time of different load percentage of

buildings

FAFE Sy RGBT AFiBslT HEiEr
/% B4 E/% i []/d I ) /d
20 5 3 4.5
40 15 9 13.5
60 30 18 27
80 40 24 36
100 10 6 9
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Table 6 configuration table of split air conditioning and fresh air system
RGN E IIREERE S AAE AL b VRESE IR
LA KFR-3.5 KFR-72LW/DY SERS0550
a5 91 5 2
HlAE (kW) 35 73 56.1

HUHE AT ZR (kW) 1.032 2.288 18.39

#¥4 COP (kW/KW) 3.39 3.19 3.05

HlHE (kW) 4.0 8.15 34.78

HUHE AT ZR (kW) 1.09 2.49 10.85

#il# COP (kW/kW) 3.66 3.27 3.21

(2 ETPIBAT RS NER 7. pETH RESFELAINFNEIT 9 A 46.779kWh/(m*a) .

=7 HHEEITER
Table 7 Operating cost of split air conditioning
- W& MR A HL BITHH BAMAREAT A AR E ST 3
(kW) (kWh) (B (Jo/m* ) (kWh/(m*a))
K2 133.14 1198.26 958.608 5.2789
46.779

s 142.132 1279.188 1023.35 5.63
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HAIZEAT S, R KRR E S R G s 1T A
KA
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Table 8 Operating cost of water source water ring heat pump of buried pipe
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N (kW) (kWh) C) (Go/m2A) (KWh/m?a)
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B 102.73 924.57 739.6 4.07 '
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