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Abstract

By using the DeST software, this paper simulates a centralized apartment with a nearby general
hospital in Zhengzhou, obtains an hourly load data of cooling and heating power load. According to
the data, a distributed energy system is set up, and the micro-gas turbine generator set is taken as
the main equipment, supplemented by the solar collector system, and then coupled with the
ground source heat pump to form a multi-energy complementary distributed energy system. The
detailed analysis of the system’s energy saving, environmental protection and technical economy
shows that the distributed energy system has higher energy efficiency, good environmental bene-
fits and economic feasibility than conventional systems.
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Figure 1. Apartment building model and hospital building model
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Table 1. Apartment building and hospital building parameters
=1L ABEEFAUREREFASH

T H AHBEEASH BE Bt 2SS H
S AL R E(W/m*K) 0.977 0.78
HMNE IR B(W/m>K) 2.900 5.94
B AL H4 R E(W/m™K) 0.812 0.73
% Th % % (W/m?) 28 60
HEL B 3 32 2 5 (W/m?) 7 15
N (N /m?) 0.02 —
BEITEE R E(C) 18~22 18~22
BEATFENIRE(C) 25~27 25~27

Table 2. Time distribution of heating, cooling and transition seasons for apartment buildings and hospitals
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Z=H1 B 17 43 A 1407 15 SUNIR 3
i 1H1H~3H15H i

fLpg 2 1A 15 He12 A 31 H 4 H {ERE 2880 h

il 2 5H15H~9 A30H i) T 1) 44 3312h

316 H~5 H14 H

i 1073 1H~11 H14H 2136h
(b) BEREObmETR. filve28 SOy 2 17 45 A

T i 8 53 A1 FAF I L PRI

PR 101)%H 115 EE||-31f;031EIEI EHHE 3984k

i) -2 5H15H~9 H30H 153 B ) 74 3312h

e 3H31H~5 H14 H 2160 h

10 H1H~11 H14H
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TEEREEE 1980 FFFUGTFR 1T BAT 564 H T R BUA SRS FERIL K ME DeST, HI¥N T H %
T TEREA BT A R SE R R (T H A, T T 7 RAEIB AT I I RCR RIRERE, JEH R A IR LI 7
RSB T R R 54TiE. 245 N1k, DeST CaM M FREZ KM, AE S MES RIS Tig
iz, W S RmBE . bRt T3 fisbsk. K7 DL E K ERE 1519 314,

AR DeST HAFRIIT G, 5H A B EFUMEER 25 JREFERME, @0 13 2 £t 347 Ve an
(AT b 3R, BUATHG 2 o0 A SCRER R A R E R F M AR E, Jlt—PiE RENECE 7 RRIZITHR
WEARAG T ZE . DeST FAF MBI T 45 - K b tn T

E 2 NEEREN AR AR, ARl UE R EFERH PR amiRml AN 1 A, k38T
1665.15 MWh. XZRFN 1 A6 1 FIRE0R SR, SR 1A i B8, B P
RIS KRN o RN KA 7 3 403 001 40308 5 et v, FIT DAL P R )4 67 e A1 58 1 1138.63
MWh, [FI R B #3500 2 (R T A, ¥ Ay Rk /N o H E T BR B A b SRR T T A7 7E, LR
BAFAE— B AT TR

El 2(b) N A IR I FL G 0 AT 0, AN R BB T H 0 A R AR AR AL, FL 67 Ay D2 DK/ A A
[, JWEMELE 1200 kWh 47 9%E) .
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Figure 2. Overall annual simulation results
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Figure 3. Annual thermoelectric ratio distribution
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Table 3. Design load statistics of distributed energy systems
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Bifif FE A Giit
BORBETHHL B (kW) 1100
SER BT AT (kW) 880
KRBT (kW) 3790
PR BT (W) 1040
R TR (kW) 4520
PRI U (kW) 665

H AT 2 53 A SRR IR R Go R A I 32 2R e — IR DAL S L TR A AL 2
RAELE 3 AT gert, ARG RN, BT ARSI 32 R FR A A U LRR S N AL
RIEE 3 AERMBIL AL, TTUUEH, ZEFIME R R, &6 KA RS RRHUE N R
M ET %, FHLARAERY . L HIA P RSP L EORPHREE RS S % . IhAh, BT R
SRAHERN ) I H 25702, IR R G IE R IB1T, MG HIERE RS RSB RGN E R IRA L
.

AT H 1 1) 2 ¢ E Bowman 23 7] A4E 77 ()R] DAV 5 AL (1) TGROBG TUANLA, %84 5 ML v] LS
PULAEEH, #efigHs 8 & TGROBG HLAHA & Mi— N K L fifi 9 80~640 kW, fL#Aifir g 150~2034 kW
MRS, @M. HAEE IS T — 6 1200 kW /NS ECHL, KA ST 4 650 kW
PRGN, (IR BBCREIELL 650 kW ML R, Ak 28%Lh B i Al R4 E B &k 7
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Table 4. Main equipment selection scheme for distributed energy system
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5 e g HARZH FLAL K HVE
1 AL TG80 RHEE: 80kW = 8
2 ARG / i 1791 kW = 1 A
3 PR AR / fEHE: 2100 kW = 1 A
4 AR RS / BlEAE: 630kVA & 2
5 AR R A LA SXZ4-174 HilvAE: 1740 kW = 1
6 B0 A KALAL FIAE: 1400 kW & 2
7 IR - KR / BRI, Q=750 kW & 2
8 Paatiis / TAEKE71: P=13MPa A 1
7 HOKE NG / V=50m’ A 2
8 X BH BE AR FAvii 1000 m?
9 R P, =477.4kW, P;=427kW =] 2
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Figure 4. Flow chart of a distributed energy system
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i BEAR AR AT AT TE S, S RGBS, ATHAE 20 AR A 20 A sCBEIR R 25 RO AR ST (1
EFAEAES L, WL 5 Prm. W& s malblEH, DA REE ARG %d, 4R v o g )
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77:3.6W+Q1+Q2 < 100%
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L
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SG

RIEZE 5 BHE DS EIR A S a] IS BI4E T B REIR S A P R . —IRRE IR & R R DL R — IR e
PR LIZR T 78% 93.6% LA K 22.3%.

Table 5. Energy analysis of distributed energy system and conventional system

®S5 AHAERRGSERRGNEERDN

T H B SRR R G W R
EREE Ji kWh 358.32 /
R Ji kWh 755.36
ggm #m%&ﬁ% ﬁkM1 91.01 1060.96 (-84
= PG Ji kWh 183.34
B dp ki 7i kWh 31.24
EE@ RIS R Ji kWh 135.77 286,46 (FHIZS)
b ) v Ji kWh 47.85
WAL FFER B Jim? 170.51 /
AR B m? 176.31 120.29
FERGFHE Ji kWh 121.35 155.82 (il A HLFE)
MG E Ji kWh 769.07 924.89 (HL¥)
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AR 73 A ACREI ARG 2 e & e ih i Ay 58 DL R DG BE % BERE, T DA S5 L B 0T H R R BB L
ERPAETRERHUL TREEREMEN . TRMHEEAFLETRE. RAORFETE. ENSHIK
HE TR IR K TR ARRCH TR, RIREX ARG TR, TREBHA 2 3 208 R 5 3 2w &
PoB /s BRI S5 MY I B (R 223 2745

HATA N AR FE R A, S LU AR 1.91 o/’ BEiAi A% 0.86 J0/kWh;  fit#
firds 28 Jo/m’; AN 22 Jo/m’. Bitk, ARIEECRZEFETENIRAE, AR AT E 1S AR
FERE LR S A 158 MO 6 M 55 Kt . A& 6.

WRIEL 6 e, XRS5 B MBI HEAT 73, THEE BB A BRSO/, X L
A AR R G H 5% EEME NG R TR L, BEARZBIMEFIRE ). A0 RS % 51
e 0 15% AT TH . il tF 5, AR T H S 85 08 5.4 48, I0H SR iF BUE DN 2727.81 J37C,
T H AR RN 20.62%,  IRISIZ TN H BAIRE /) RIUF, fELst ERAATH.

Table 6. Main technical and economic evaluation indicators of the project

6. B EZRAREFHTMIERR

Fr TH HpL K
1 MR JiTt 1983.43
2 B BT Tt 1721.05
3 H A %4 L % 30
4 BATLER L % 70
5 BATHILE % 7.05
6 NON Jijt 218.81
7 GRS AL PN Ve 528.86
8 AN H7t 377.75
9 SERRRL I H JiJt 336.75
10 WL AR A JiJt 197.52
11 GRS HiTt 63.64
12 HEBAT AR JiTt 37.83
13 YriA 2 JiTt 124.26
14 AR HTt 365.42
15 BNASE T [ O a 5.4
16 LR JiTt 2727.81
17 SRl EnES % 20.62

2) BUEE

T FHRTIE B R K BURTER R, o Hr U RE ST, BEXEERAY . At A, A S
H S SE A R M R R AT 1 U b, BASE R IR 7.

AT HRT DU Y, AR SRR S R (K AR R R BRI 10% 0, A BRI 2s R i 24.95%
BEAROY 22.11%; HOONRIRSNHE, BRI 10%I00, AR R R KN 22.82%; 2
MR S TGO, R BN 10%I0, I8 K 23.9%.
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Table 7. Sensitivity analysis
= 7. WM

iH AR P IR 2 (%) R 25
EYNES / 24.95 /
10 22.82 2.13
FARS M
-10 27.08 -2.13
10 26.09 -1.14
BEEAN IS
-10 23.61 1.34
10 27.58 -2.63
BERAN S
-10 22.11 2.84
10 26.77 -1.82
BEANHE
-10 22.93 2.02
10 23.9 1.05
-10 25.81 -0.86

4.3. RGIMRIERES T
ARG — R IEHEES M AR RS — KtiR RN ZEEA — KRN A =,
KPR 4 P BFEHEAT 0T 1H5, BT RUET LR A RSB RS M el E .

BRI = — IRAEIE T & B ob BRI
COLIHER: = — UREIR T B x CO, R T
SO, IR = — UKREVR T A & x SO, HRE A
NO, IR = — UKREVRTT A & < NO,HR A 7
S IHEE e
v= y v = — AR TR < ST~ x100%

o WARG - IRRER AR R

JEt ERTRE AL SR A AR RS, %00 H B L R SR 42 3t 691.2 t.CO, 3£ 1700.2
t. SO, 3L 127.5t DL NOx 3t 38.1t, MHELE R RHEREIAR T 22.7%, 16 AEH IF LS.

5. &t

IO 2 e H AN AT BEIH RS RS . W I E XA UL BEPP O FAn AT TR BIWETE . 8
DR R B RIR AT A REIR R G 5 KB REE R G AR AR R G A Rk, Mg 7 — D2 ae b
M AR ARG, LRI HATRENE . BF MR A ORPESE S I BEFR PR IO VA 204, 151 T AR 46k

1) EFREAEEE ST ML, DUR b RS H L R S Mg IR rT R =R e, W T2 a4
AT NREIR R G IR A B OB B A IREZ MR . i AAE 2 MRt IR IAMIERE, 2 RET A 41 5URE
ARG B A BEIR R G ENE R, RGN BRI BRI Z AL, AR = m R e P Al
RKAR, AEARK LA,

2) AT REIR R G R AT LR AR e B O REVER AR o A S REIR AR Gt LUK B BESE R G DA S 3t
IRIRERGHE B IR, S H— RAERSE S R RIE R T 93.6%, JIAMREKITRERCR, TWRERN
22.3%. Ak, HIEBA RIFHARZEE. MECHE RS, ATUH ST B B HE Y 691.2 t, b
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