201748 H Z?ikmiﬂﬁ'—?ﬁ'?ﬁ 548 & 8 W

doi;10.6041/j. issn. 1000-1298. 2017. 08. 033

KAPHEE HiEMRKX B ITEME R % TRNSYS =L

LEM #HEX KELE KITEFE EHEE HEW
(1. BRI & RSB, B 200092 ; 2. [R5 K27 Zitifl TREF AR5 H.0, _F ¥ 200092)

FEE . FIH TRNSYS #4454 K BH RE- b AT R S TR INE R G0 B A3 X R G R — MR R M & 4F e
FIFARCR AEA R i IR — K | B EFEARE i i K SERE M B M AL A SR I 3L 225. 52 M)/ d 5
FERAU IR T St i S5 BRI IRURRE 7 fr 3L 208. 57 MI/d, 625 TCEEBGEOR K ZE B i 3R>, REHE S AR
MR i SR A T4 B G AESRIEAEGR 46 657. 32 M, ] FARBETR ( K FHAE AL PR ) 3243t 749  Hih | K
FHBE B FH DTHk 63% , HUPAAE TRk 37% , 2 BAIZINIE R 45 ] B R F T B2 BEVR . R 4R MM N RN
7 630.99 MJ, W H RN 12 954. 81 MJ, & #vid BN BE ST 4l I (e A 5 oR (H AT DAfE— 2 FR B 22 Mg H 300
A

KR BATRE; NERS; KHRE-HIRMFE; BEFE; TRNSYS i

FESHES, 216.4; TKI24 ERFRIRAG: A XEHS: 1000-1298(2017)08-0288-08

TRNSYS Simulation of Integrated Solar and Ground Source
Heat Pump for Biogas Digester Heating System

SHI Huixian' XU Detian' ZHU Hongguang® ZHANG Yalei’ MENG Xiangzhen® GUO Changcheng’
(1. Institute of New Rural Development, Tongji University, Shanghai 200092, China
2. National Engineering Research Center of Protected Agriculture, Tongji University, Shanghai 200092, China)

Abstract; The energy structure of energy supply project always adopts traditional and renewable energy
together for the past years. However, for the future development, renewable energy will gradually
increase the proportion, or even completely replace the traditional energy. The actual energy supply
engineering energy utilization effect is worthy of attention. There are two schemes to discuss: engineering
test and software simulation. Engineering test will be time-consuming, while software simulation can save
a great deal of costs, as well as carry out the design and verification of various control schemes.
Therefore, the integrated solar-ground source heat pump for biogas digester heating system simulation was
studied. The typical day and year energy utilization effects of the heating system were obtained by using
TRNSYS platform with Typel09 — TMY2 (reader and meteorological data processor), Type71 (vacuum
tube solar collector ), Type60 ( storage tank ), Type3b ( circulating pump ), Type60Oc ( methane)
Type668 (heat pump ), Type557b (buried pipe), Typeldh (operation controller), Type25a ( print
results) modules. Results showed that in the typically coldest winter day, the total heat supplying
capacity was 225. 52 MJ/d, which included heat pump power consumption (57.24 MJ/d), water pump
power consumption (13.39 MJ/d) , buried tube (71.93 MJ/d) and solar collector (82.96 MJ/d). The
total heat dissipation capacity was 208. 57 MJ/d, which contained biogas pool maintenance structure heat
(132 MJ/d) and liquid heating load (76.57 MJ/d). The annual total heat consumption of the system
was 46 657. 32 MJ, the renewable energy included solar contribution (63% ) and geothermal contribution
(37% ) , which accounted for 74% . It showed that renewable energy sources were efficiently utilized in
the heating system. Furthermore, the system can store 7 630. 99 M]/a of heat to the ground but the heat
absorption capacity was 12 954. 81 MJ/a. Although the heat storage capacity cannot meet the demand of
heat supply, it can alleviate the cold and hot imbalance of soil to some extent.
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Fig. 1

Heating system of integrated solar and ground source heat pump for biogas digester
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Fig.3  Outdoor temperature distribution in the coldest day
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KRB 13.39 MJ/d, Mt HRAS AR 440 71,928 MJ/d,
RSP 82. 96 MJ/d, MfibH i 225. 52 MJ/d;
TR0 4 4 45 F B 132 MI/d IR RE R B R
76.57 MJ/d, BAEHE: 208. 57 MJ/d, BER TRk b
g B ESAE R 36. 87% |, MR AR 31.96%
REFEH I 31, 17% , 1 P45 AR IR 55 FE H 1 1Y) L 1)
N 7.3, BEE AV S 7 A TP
ARG R BT PR BEVR A A R4

(2) ¥ AR, A K BH BB AR IIE R AE X (7] 40% ~
50% B H A 2 A~ H L FEIXTE] 50% ~60% B9 H 4y A
1 MA EXTE] 60% ~70% W H Gy F 6 A A KB
REPRIERAR T 40% A 3 ™ H . &3R5 6 Ligib
XSGR,
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(3) RGN AE 46 657.32 MJ #ul Al #47 630. 99 MJ, W H K 12 954. 81 MJ, & i BN

AEVR CKFHAEFN L ANAE ) 421 749% . Horp RFHBE  RESCS &l 2 PP IR (HRE/E— B T2 I 22

M DK 63% , HUAAGETTIR 37% , BIIZ iR &R LHEAIS IR A,
GEREBUF M T AT FHAE REIR . R RAF T &
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