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Abstract

The heating test was conducted in a glass-covering multi-span greenhouse (756 m®) with
groundwater-style GSHP technology. The heat quantity estimating models based on air enthalpy difference
method ( AEDM ) were developed according to the heating characteristics of GSHP. The economical
performance and carbon footprint ( greenhouse gas emission level ) of the GSHP was analyzed and
compared with currently widely used coal fired heating system ( CFHs) and natural gas fired heating
system (GFHs) based on investigated various energy sources price during heating tests. According to the
compared results, the GSHPs heating cost is higher than CFHs, but lower than GFHs. Meanwhile,
GSHPs CO, emission during heating is higher than GFHs, but lower than CFHs.

Key words Greenhouse, Ground source heat pump technology, Carbon emission
3= o PRI (GSHP ) £ A e H il A1 il v XU )
=

e, H.RE R tL ( coefficient of performance, fij iz COP)
TR 2= HERE T b A SRR IR L R 5 e R R A AR A DL R R R 2
) SR e T U P T RE T T R TR T A R B AR B H A XL ARt S0 B P R R B Sk RN 5 )2 B —

T T B, K B AR AR AR (A A T
) FIRZ L RE AT (M b O e R R A
FEHARTT) S v A BB AR 7B W W A A R T
L 2 3t

Weks HH: 2011 -03-27 & H. 2011 —06 —08

TA] A AR AR R T2 GSHP H R 7 i 1E %
A R B PR PR R E WY R
WF9E %W, GSHP R 48 (GSHPs) 76 i % k0% b A A
B COP, AR, H Ot % % ] GSHPs fitig B A

b7 E R R SR B B 5 H (2009BADA4B04 —01 —03) FIILACA M 7k B AR R R IR L IR B 5T H (CARS —25 - D - 04)
EZ @A Sess e, BV A 0L, EENF B A IR EE TFEWF 5T, E-mail: Ichaipurdue@ gmail. com
BIESE: DR, 882, LA S, 38N F SR 28 AR 5 TREPFF, E-mail: macwsbs@ cau. edu. cn



186 g ol Bl ¥

20124

BAFR e, SR H OGIR % p9 6T B i £
e 3 [ A6 T7 4 DX, oAt [ 5 At X H RiF ) B A 7
FEEKB T EREE" . NIEE GSHPs 16 1% ¥ il
2 T AR BEAE AN 28 B 1, AR SCAE A T T I X —
M 756 m” [ 3% 38 7 M5 T % R A b R 7K X GSHP
ARPEAT B0 5 AF 5T, O 45 5 iR = BN Y R i A
GSHP i {2 "R i 4l 3 Ak 1 BAOR S 25 0% 22 1%
(air enthalpy differential method, & X AEDM ) [ {1t
AT ARV R GV RE A vk o [, AR
i Pt 10 30 6 5 DX RE PR A K K P X BE 2 ok el
JH ) BR AL 1E 2 58 (coal fired heating system, faj F
CFHs) FI#R S L8R & 45 ( gas fired heating system, fij
Pr GFHs) , REEHL T A GSHP £ A 7 Bl 5 3% Ml %
o 1 3t I 8 P IR 2 SR HE UK

1 KBE#HBEFE

1.1 GSHPs #ji&

AHFFE Hd T 19 GSHPs % i 28 5t 47 T b 5¢
TR E X b B v [ Al KA b ARl S5 3 ity (b
43 39.9°) , GSHPs g Il 7K 22 - 11 34 1 7Kk =
2 BEAE A ZE N Sl P 1 IO B R TR R B AL
BBEmE . ARG FEE 3 A E 42 O T K il K
MEDKIGH ARG R 1 DK, 4 1 Bl
(77 % , A1 EE 100 ~ 300 m, H: %45 Jy 100 m (&
LI 359 ] kg 7K S 3 K- 4K R 14°C 2 A7) L K
H 225 R AP SR AT BRI B4 . QFIMEEHLA ) ¥2 ) L
VEPEIR o BLL SR FHPH 0 357 0 e =2 4 AL, 20 65 o 4R
TR AL IRy 23.82 kW, 3L 4 & 5 il 18 5k
R—22,550E By 58 kg W Bt 2 b5 B, T
KRR AR, B A0 U R, A4 A AT R R
450 kW QT FF K B 5 T = KB A 8 K Sl 21 A 1Y
¥R % GSHPs LR R E N 1 iR, a~i
HA B KR . AN IS AT R IT K a
d.f.g, KM b.c.eh [’ HbNIKIEG LN K
H—a—K Kk M——1KIH. HEHRKFEIELN:
B dr—e— IR 2 WML B AR i —d—R Bk -

1.2 REBEREERR

GRS N —# 756 m® B 3 4RI R (K] 2),
Bl T1 ~T5 Jy s e B Wl oo = 2B AR
PEE 3 8, RN 9 m, m AL 7 K 27 m;7 I
[&], TFE A 4 m, R P5 J7 4 28 m i 2 R 0 K 0
3 m, UM KA 4.5 m, A R R B R A G O AR
WH45m5m55m, B2AFESHHH ., BRENE
AR WP b4 S LA A (R A 5 R 5 AR R 2R AR
AR OR T 5 1A A, AR & 35 1 O U2 B R s A ) 3
WA Hi BT 45 B RMLEL S R4 (Carrierd2 VMO06 5

1 GSHPs 7 251
Fig.1 Schematic diagram of GSHPs
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Fig.2 Schematic diagram of testing greenhouse
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Tab.1 Heating effect of GSHPs during Jan 4 ~9, 2008 (averaged value during 18:00 to next 08:00)
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