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Economic Analysis of Ground Source Heat Pump by DeST Software
Wang Zhongliang, Yu Yuejin, Ding Jie
(School of Energy and Mechanical Engineering , Nanjing Normal University , Nanjing 210042, China)

Abstract: In this paper, a simulation based on the DeST software to the actual engineering energy consumption is used to
compare the energy consumption of ground source heat pump system with the conventional energy system. It is concluded
that although the ground source heat pumps with high initial investment, it has advantages in the running expense, payback
period of investment, system life and high energy efficiency ratio. It should be vigorously promoted and applied.
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El1l DeST I MR FIHE
Fig.1 Architectural model established by DeST
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Table 1 The heat transfer coefficient of enclosing structure

SEEaErT 1) B R EHU (W -m™-K?)
S 40 mm FEARAR+8 mm B K HE+15 mm /K JEHP I +200 mm IR EE 1 0.5
PS5 20 mm 7K YEIP I +100 mm N TILEE 1420 mm K JEi>S 1.8
PR 20 mm ZKJEHPIK +120 mm [ 2 IREE 1 2.9
R T 20 mm K JEAPIK+200 mm ZFLIREE L +130 mm HIFIEEE L +15 mm K IR 0.8
S 6 mm 1 +low—E+12 mm %5 5 +6 mm % W Wi b 61 A 4 BT ME 3.4
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Table 2 The setting for the characteristic of rooms

T EWNIRE/C IR /% (RH)
X7 18~2 —
S 24~26 50~60
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Table 3 The setting for the indoor thermal disturbance

AEES ANBH/ O -m™) JTEHAE/ (W -m™) V&I (W -m™) A K/ (m® = h)

(57} 0.4 12 13 20
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Table 4 The starts and ends of cooling and heating season

BT A by Hi BN
P ZETT U ] 5 15
138
23 P ZR LS U i) 10 1
A1 5 T 1o ) 11 15
105
PR 2435 AU ] 3 1

2 iR
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FIFH DeST R () “ R G0 5 fr 158" T BE , W B S A T ey 108 DU S B S s
AN 11 013.18m?, 4FE I I ff Ky 988.45 kW, 4Ffi Kv& 1 faf 2 128.70 kW.
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Fig.2 Bldg hourly cooling load Fig.3 Bldg hourly heating load
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PRV LA T R L 1T A A8 I i ROV 171 oy A B4 HEERHSEE(5.15-101) 8 REH T

Fh % /l\% I‘ETJ E/‘JJZ Hﬂ'ﬁl ?%j[ %ﬁﬂ E Hlﬁ%j({ﬁﬁ% Hj El/‘] s Fig.4 Hourly cooling load distribution in cooling season (5.15-10.1)
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ZH, T REARHLAL BN B, DB REARE , T 2 AR

3 RARIRDT RIS

31 ARVIE

AR MR AT O 5K WA T R T A GRS L, SRt e e T 5.

SRR R VR 75K 2 128.70 kW R —WRIE & 1. AT AR A~ %
T 5 — AUE R i 1160 kW 7KV ST XML 2 5 AT B AL BZ ;

TR HERIS R 162 kWHLTHAENLA 2 4 .

Hop O Z @ ST e M EA T T B I, A R AR YR 17 °C, B 3R FLFL A K
PAEFEPR N 61 W/m, & ZE AL B JEKBCR FE BR 43 Wim. 555811, R DN25 XL U 48, Y% 100 m,
AT 350 F T A R R A A, LR S.
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Table 5 Main equipments of two schemes

ES FHL B URFE I NAEIRR LIS BHIBE I IMEH A
KB IEFFLA 2 & BLE2G HEHE 2 & BLE2EG
— 1160 kW Wit 220 m'/h 300 m¥h 260 m¥h
I T T B 1714 345 kPa %712 300 kPa 7% 345 kPa
B A L2 & BLA2G HEHE 2 A BLE2R
- s E"‘l“‘l’g v ' Ptk 220 m'/h 300 m*/h it 260 m'/h
A 345 kPa 7300 kPa 17345 kPa
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Table 6 The initial investment of two schemes
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KB 98 H R AAEALL 100
KR 0.6 B KR 0.6
e BHIE 24 TR= B 24
- (LB IT 11 2% 34 S R 5 234
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B SR IE S 75
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VKM T B HERE J7 28 U MR AR T R W /0 29 69 J1 6. i T 3RBUH & #i: , i IR 7

LRI L e T B R G B L, A K LA N7 B BERE 5 S B 45 TP e R S el ikt 1
34 BITERSH

HHE— 2P Z AR IRFF ML TR 203.4 kW, 25 TR K T 37 kW, 25 R HIKE 37 kW, 1%
ANIERBLEN 7.5 kW s (1R 2 - T LI 2% 1 20 J0/m?, Pl 5 PR AL T %2 45 kW

T3 %8 Z MEAT A H IR UL 178 D) 28 174 .5k W il # D) 46 268 .5k W, 2 N B PR K S T %8 37k W, & 5k
PERIKFE 37 kW, I HIEE KBL % 7.5 kW.

HL 4% 0.52 J0/kWh TH8. S 5 R 0.65 , [A] I fifi FH R 250 0.8, il B i #5451 7 A ) R 4R 0.75.
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Table 7 The running expense of two schemes

Zy AL BRI IMIEI A W HIB = R BHIE SAEH BBt O)
. HZ& 439954 119 482 120 092 46 276 725 804 377 418
- s T L S5+ A T 2 286 414
. B 377443 95 638 90 484 40 470 604 035 314 098
Vg .
K7 285684 53 872 54390 — 393 946 204 852
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(1) DeSTHDERFF T AR HE SR VS PR T ARG TR A AR B N s s SN & SEPR1F L
i DA BT PR LA B AT 20T, AR AR B4 B 20%~30%. A AR A AT B4R A1 S

FEBEH T PR ARG . U s L A B S A T A T A 2 3 BRI EL R R ME LA
s ZAENE T B BO™ A E R B T LA PRI ) P75 AT nl ATk 5 R B B PEA

(3) MV IANIE R GE I 1T 2% AR B MLRE IR AR 2 20%~30% , A 3K i L L R G R K, 4 F
PR AR LR LA T R ST, K2 4.7 A RENR B H5 BE As .

(4) 1T TR IR SO AR E , IR AU ASCR B0 Gl 3 COP 5 T 4, J— PR & 3 nl SE A0 BT
RULR AR A TR EE A R R O FL AR (AR ) A
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