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Abstract

Aiming at the air source and sewage source composite heat pump hot water system of a college
bathing center, this paper analyzes the advantages and disadvantages of the composite heat pump
hot water system and the traditional hot water system from two aspects of economy and environ-
mental protection. The results show that the composite heat pump hot water system has the low-
est energy consumption, the hot water energy consumption is only 11.8 kWh/t; the initial invest-
ment of the system is high, but the operating cost is low, the annual cost is 675,000 Yuan, only
about 38% of the oil-fired boiler, 55% of electric boiler; compared with gas boilers, environmental
benefits are not obvious, but much smaller than other electric water heating systems.
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1. 5|8

BEE LA R R, AT KA B AR N, 5REE M, JREERIAEHOKH
BRI AN BB AR AT R 1] W BRI R G2 B 8 e I P e BOK HEN TS K R 8, A
KA RIS v T A TR B AR B, xR SR S R G R X AR N 2] ARER R IE
LA B AL (W EE), SR [BISIRR AR I — BT RER T 30 TSt ia K 5 KE AR, KA
TR RBARFIRSG K AR BEA, AT — R R RIS Ik B3 (3] WFZ 2 [4]-[11 2
IR KRR & R AR RGIAT O, IR TS KU R R R BOK I, SRy 6
DROKHIEFERE, AT REM R BER AT 7 2o

ARS8 BRI T e R o AR et v R 2 RGN 7K U B B IR ROK R G 5 oty LA R SUx L
BEATHIRE ADF RIARBGERMT, BAEERIAP . R AP A RN IR R L b A B T KU
PIRPOK RS

2. TREME AR

A A BEIR G E B AL AN ], IX B S5 REIR A S AR AR, AT &7 RIBATREREM L. AR 4
SCHER[ 121 BRI R 2, b S B bR RECE IR S ERVE IR R E) SirdE R R 2 T, %
Wi br RBUESR IRAEIR IS PV ShRUERVEZ EL[13]. 2 1 45 H T B 07 RINAETRAVE . B4 PR
FREIRMIATARIE R, H A IR AVE 5 R & R S H TR (14]

BB A AF FRAKBPIRE 6,=15C [1], #UKIRE 4 =50C, RS ORUK RGFERKHE m
=46,200 t, HRAEHEITFFEAN:

Table 1. Energy calorific value and equipment thermal efficiency

= 1. BEERESEERNE
In#aor =X [RLEHES LA P LhrAE LA REL M HThR R
PR B Seih 42.8 MI/kg 0.88 37.66 MI/kg 1.4571 kg-ce/kg 1.4571 kg-ce/kg
RS RIRR 35.6 MJ/Nm® 0.9 32.04 MJ/Nm®  1.2143 kgree/Nm®  1.2143 kg-ce/Nm®
HHA | 3.6 MJ/kWh 0.95 3.4 MJ/kWh 0.1229 kg-ce/kWh 0.36 kg-ce/kWh

R + T RIRRR
FRIFRE + T5KIFRE

TR

3.6 MJ/kWh 24 8.64 MJ/kWh 0.1229 kg-ce/kWh 0.36 kg-ce/kWh

3.6 MJ/kWh 3.45 12.42 MJ/kWh  0.1229 kg-ce/kWh 0.36 kg-ce/kWh

i

3.6 MJ/kWh 3.1 11.16 MJ/kWh  0.1229 kg-ce/lkWh 0.36 kg-ce/kWh
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Figure 1. Energy consumption chart for annual operation of
each heat source mode

E 1. ERIEHE R EEITREREE

AN 1R AT A SRR R, R VKRR, T R RN 196.9 t, HI4R
PR, HAMEARK . SRUERE + 15K BT R AR 1 27%, LRy + 15
KRR 4 BOK RGEH 70%, BN SBRE + 5KERE N E A RFERK R G LSR5 KIE N
TRIRAT R, 14 R B(COPYIE AT 1, YL A MA MUK R G AR G2k THED i, TR B 2 AU
B+ SRR A A ROK R G R R R AR 55 T B 5 IR
M, FRERE + I5KERRENE A RERK R GBI RB(COPYRETE 3.7 Kidi, HWESBHE
I3 R B(COPYRT, BRI B + V5K 10 & A HOK RGO R T 25 AR . 45
LETE, SRIERE - IKERENE S REROK R Y.

3. EFY A

HAT, ROk RELH R RE 7, WM ROE. WS SIS W E M, &
ORI B2 B AR T 45 AT AT A0 W7o B2 2 A 35 150 R 01 A0 MR 6 ) A0 0 43 B ) R
it R R AR AR GO TP, SR I AT S PRI A 3R FAE A, DRI 7 2 o 9 PR 4 8 /N O A 90
HHR. GELBHANGFAGPN T E, S RAEEESER T YRR ALGIT %A, B WA
BlsebE, WA, L% TR SARAEME, HEARE T,

i(1+i)'
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B R AR (BRI BRI T WU . WIHRR[1S] [16IFE N ENL RS, LA
Wi B A= LA ARAN A E 5K 22 56 TARME S 8 BUN IR - 47 P B R W& 3 1H 2 L I 4B 98
RRR R . EBHORAE . NME T AL, AN FEHBRAIGER ., 2. REIIHRMR S4BT, sk
. FEG . Hh, WERITHERE AL HrIHR = BEEE™ < (1 - THRAER) & Fdr,
THATRAE R 4%, &S A% & 58 B r= 1 2% 15[ 17], SR ILE NGE 2.4 it &E[1].

ARG KRR B R ROK R G 9 I THE 7 Sk 3 ), RIKTHSEL & a5 s IR B 5 4R 1817 9%
A, BARGE R 20 FEFIZREL 8% &AM, RIS HEME, ARG RILA 2,

Table 2. Unit price of energy
2. BERBM

[fRlTES Seith KIRA |
AER A 6.91 JG/L 2.9 Jo/Nm® 0.5783 JG/kWh

Table 3. Accounting cost of air-source and sewage-source compound heat pump water heating system

3. BRIEMSKEEEARMKRRLEER

B RN B /B S K AT #it ()
TGN DKFXRS-85I 13 725 94.25
(EE2VIN ] 120 t (8*5*3 m) 2 11.52 23.04
T 5 IPL80 5 1.02 5.10
LR 5.50 5.50
15 /KPR HIE SD(R)-1280S/W 2 11.18 22.36
s 10 m*h 2 091 1.82
TGS 28 m’ 2 0.96 1.92
RIS 4y T5IKHE 9.6 m’ 2 0.49 0.98
TEIR4E 10 m? 2 0.36 0.72
PEIRKFE 120 t (8*5*3 m) 1 11.52 11.52
LR - - 1.10 1.10
A% 31.64
ez 3.37
Eil ISR 10.78
(ERLL 2.40

i 2 aTRUE H, PAEARF RIS R HFETT SR N SRERE < SRERE + 15KE
IR < A + VEUKIEAGE < BRI < AR < BRahER . B R BRI AR DL &S
i 1) BEAMRERKRGAE L L&A R gt & T H e, SRERE + 5KIERE Y]
BBt N 168.31 Jiot, AR WIHRTE RN 3.5 % 2) RASRY A r=Hokm g e, S
MR + KRR ENE G RRERK RGBT R, A RGFETHE, il RS0 s 417 2 H
AIA 169.51 576, BARHIZSSIEHRIR 48.33 Jioo, VI SIERIE + I57KIEHRIE =140 0.15 Jiot: 3) 3))
A WAFEZFIBAT P AR, PIFBE s, R ERIE + 15KIERE N E G HIE
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Figure 2. Annual comparison of dynamic cost for different
heat source modes

B 2. FHRREARESEMFEELR

KRG oK ATk s, (EARHE .
4. MR &SR

AR, MBI O g TRk E R RE, MR ENA 2R IR, A
JERIREE18], T SEPAE i B 7 A2 K 22 S RO A ORI FE AT o B i/ W L RE VR S A 4™
A AERRURBR ZIAN R G . 35T okl b s RIS /K IR & R POK R G5 H MUK RGHT5 349
HERSCR R AT B R G R -

THAESALREIR TS R HEBCR[19], AR L 4,

Table 4. Emissions of pollutants per unit energy consumption

4. HRBMRRRSRIHANE

[FERTES MR (kg) SO, (kg) NOx (kg) CO (kg) CO; (kg)
PRI B (T kWh) 335 80.3 69.0 0.72 10,523.0
SEih () 12 37.5 8.6 0.24 3186.0
RIRA(H Nm) 3.1 6.3 18.4 0.06 20,180.0

THAE AL REVR 175 R HE U 45 & B I T7 SN R I24T RERE, 7538 34 07 U SE b s B HEs R
HARGRIE 5.

Table 5. Emissions of pollutants from different heating modes

5. BMABRNBRIHNE

Iy = 2R (kg) S0; (kg) NOx (kg) CO (kg) CO; (kg)

PR g 238 7437 1705 48 631,784
RS 62 126 368 1.2 403,600

FH A P 6700 16,060 13,800 144 2,104,600

HARIT + T KRR 2633 6312 5423 56 827,108
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Continued
R PE IR 2040 4890 4202 44 640,851
ERPERIE + J5 KRG 1832 4392 3774 39 575,608

5 ATLVE L #2575 e R TS N B R RS < W < SRR +
KR < BARY + KRR < SREAE < AR, BREREAE + SRR TS Y
WIHEBCR R TSR R ISR R0, N T 28 SUBEE . AR S AR + F5 /KB . 2SR
B+ KB SRR L, R AR, (55 DL e AR I HAB B AR LL, SBATRERER
KD, TSP R D . DRIE, SR B AN SRR R, T SR P BLAE K 04T 137 v B
RoHL, WK SR KBRS B R L ER A K HL, 54 3 B B — VR RS TS R R, B SR + 5
TRYE IR — 5 PR R 2R B R 1 A 7= Hok 7 R
5. &5

AR S 3 R T B AR 2 AR s o O R 2 SRR KR B A I UK R G0 5 HoAt ) LRP GRS
BB 20 RIMR AR =N AT EEA 9T, 15 L R4

1) XSFHOK RGBT REFRAT L, SRR, BRFERE + I5KERERE G RIEHOK
RGEEINFTT P EIBATREFERAR, T8 N LB RSN ARE S8 67.2 t F1196.9 t, 2N HER)
FEIBATREREM 27%, TTRERLZE W] &

2) KA AL RS AT RO E T, BRTRIERE + 15RERENE & REHK
RGPV R B EROKRGR R, HIFETHRARK, IERAFERE, BRI SRERE
& 0.15 /370, @R T R B e AL, HaZB S8 PEPOK RGN THEAKRBE, TTRe k.

3) FEMREKEE AT, BRIEHE + FHKIERER S A R AOK RGBS B R B oh i
BRI I ROK A= 77 30 I AR SRR Tl BRI, WS SRR + 15 /KIERERNE & MERK RS
ER R F A
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