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Abstract

This article aims at the heat source reconstruction project of a grain drying center in Nanjing, com-
prehensively analyzes the energy-saving, economy and environmental protection of three drying
heat sources of coal-fired hot blast stove, air source heat pump and gas hot blast stove, to find the
best alternative heat source. The results show that the air source heat pump not only has the smal-
lest energy consumption in operation, but only 23.6% of the equivalent standard coal and 69% of
the equivalent standard coal, the drying cost per unit of rice is the smallest, which is 0.0405 yuan/kg
and its payback period is only 251 days. When generating electricity from clean energy, the air
source heat pump has the best environmental protection benefits. For this project, the air source
heat pump is used as a heat source replacement, with the best comprehensive benefit.
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RN ARG SR B E YRR, TR TR SR a2, RERE M. SR E
LA B IR . H AT BRI PR TR AN A 240 A 2% ik 5%~10% [1], anfrr i bk Jm i)
WEHL, LIREEH. %28, EFNTEMREZ2E LEKR. HlaE URIER X v 3,
DRI HH IR P i IR, SRR T OIS, (R SCHE 0™ A ™ B A S5 e il /1] A
SEPRIA SR B L G, B PR SUR R RIR R, YLI5AE T 2018 AR S “ PRk S VA =48 7 AT 3D,
PR T DRI, BRI XU I B SRR 52 B PR, R A IS BT R B AR AT
HEATS[2]. AT AR DA T R L 1 AR REVR AR P 2R ARSI SO N A T i,
L AT S RA[3]-[8]0 BASHANR FAT I RAA R IX —T G ReIR, IMRMERERUE, HAT &2 Hin k.

AR SO IR B AR O BB AR S TR AR G, LI 4 & 30 AT 2 & 15 WY
BT, REOERT, KA 346 65 /I KK 1 G 50 1 KRR E AT R, BLEER 10 &
42 U7 SR GERANLAEL 4 /5 60 J3 KRBTSR AE R B ARHE TR, 7ELRUERE A [ HE 2%
FIEDLT, BUB BT 2SS IRHGE AR S IR IX =R IR T AT R . B HERIR R 1
beie, DLRT SR T IR B AR
2. TEEMES M

AR IR AT B 7 AN —FF, DRI 2 AR AT T FE I F BE RTR R R W A (0 R SR U e S
PrfiE, o =R 77 SIS AT RERRIEAT LU, W FUIX = AR T SR T AR Ak A . AR R SCRR[O]H A SR A
FHTHEAER AT R, o MBI RECVELEH B R B SFrE R R g 2 b, SN Pris
REUR TR T IRAEIR SN VR SRR 2 HE[10]. =R BT HGIR 0 A YRV 5 B A BRI I SCRR[11)
[12]36 B, HARBUEMZ 1 PR

Table 1. Energy calorific value and equipment thermal efficiency
%= 1 gERARESREREE

7= AR L IAE FES LhrAE LEYTIRRE M TR R
PRIGEIA Ry 1 29.3 MJ/kg 0.73 21.39 Ml/kg 1 kg.celkg 1 kg.celkg
ARG H 3.6 MJ/kWh 3.1 11.16 MJ/kWh 0.1229 kg.ce/kWh 0.36 kg.ce/lkWh
IR KRR, 35.6 MJ/Nm3 0.9 32.04 MJ/Nm? 1.2143 kg.ce/Nm? 1.2143 kg.ce/Nm?
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Table 2. Operating energy consumption of the three heat source methods
2. ZMRAE BB ITRER

R TT = [HRLEEES BATREFE L bR (ce) B Ay ()
TRBEFA A pes 5890.603 kg 5890.603 5890.603
TARIRGR H 11290.32 kWh 1387.581 4064.516
PR RIRR 3292584 Nm® 4775.337 4775.337

% 2 AT, AECRAER A AH R RORIIE LT, =7 SIS AT BEREHT & B B AR BN 55
PRIETH S, 2 R IS AT RERE SR/, SIRBRE R XUF R EL, SO 2 AR 23.6% S Bl r) 69%,
TR AR BT IZAT BEAE 7 HRAREER XU B FE 0 24 AR LR 81%, Ui 2 IR T BERICR BN 10 %

3. KHtEath

T IR AT R IE T HRIRM EER R —, Bk, RSO AMYIERSE . SR RE A HIE T Bk
AR RO RIS = AN 7 T X = PR 7 s 2 5 PR REIEAT HLK

1) W

AT EHARIRSCETE , JEA T AR R, I, AR SO BN % 18 2 S IR R A
AR X RIR R  YIHLTE, Wdk 3 R,

Table 3. Initial investment of two heat source equipment

= 3. MM ERRIRE

#UFTT itk H=(R) B (JiTT) B (Jiot)
R HZHG140 10 10 100
BRI RLY-60 4 3 12

HH2e 3 A%, SRR AL, SRR RGE B B
2) HALFEA T A
AN I RO T A 1304
P:Wxt%-i-Sxtﬁé—i-P)\
G

)

Xrr: P——HALREA BT A, Jo/kg;
W——TF 1 RG L BEFE, KWh;
t, — A, JE/kWh;
S—TRAG LM RIS REFE, t;
t, ——HARBEIRO S, T/t
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BT RGEPARREIR 1 AN 12 M R BB X 2019 4R A REYRAN AR THARE, T i 232 AR AN, 0 0.45
JekWh. SRR T S ISR T Se B 4 B AT, R AR, MR XU U 75 2 7] T
BEATHE ST o PRIE, SRAVIRBREFA XU A 9T ARG B TR A th i SN 9%, 20 H R EiE AT 12 A
PIYER], ASCNT3%4% 3000 Jo/RiHE: MHis)/E 4 APBEE]. & RIERE A R T RO I OU T
AR TT A TR AT S AE R WA 4.

Table 4. The drying costs per unit of rice for the three heat sources

=4 ZHRRA N BAESHM T A

R TT = BRI B R R PRI

S #GE kW 34,960.5 kW 34,960.5 kW 34,960.5 kW

AL A AR 1200 i/t EER Ay 0.45 JG/kWh PR 2.8 JG/Nm?
HREE P& 5890.603 kg & 11,290.32 kWh A& 3292.584 Nm®
N3 3000 JT 1000 JG 1000 J©

AT 10068.72 7t 6080.64 G 12,011.23 5t

AR AR 0.0671 Jt/kg 0.0405 Jt/kg 0.0801 Jt/kg

B 4 w5, B RAET AR AU 0.0671 Jo/kg, SRR 0.0405 Ji/kg, AN
PR 0.0801 Jo/kge AR, A IRIIEMET I AL A IR, FEUCOBRIERR U, BRI ) AL
TR M AT 5, LR SIRIGER 2 f5. I, SRS SERE S IR SRR, —
KA LT AL 4000 76, 5 HADMT#EAEL, BABUF AT e .

3) # B EIHA

Bt RIS PN RSN SE . —, Hik, AR SO0 = Fadi s s st ISR 47 ek, 3
A G o F AL IR T RE B A B SO RS A K[ 141400 F

R
3'Cl,-CO=0 )
t=0

qrf: B——8HEREBUH, K

t—H ], K

Cl—HW&A %A, It

CO— %%, Jt.

PR BT R G R FVIIET, EERLA X — R NREEMER, A URE—FPREENESE
Aitd 180 K, iz AT R OHM TSN 150t. B3 3. % 4 LR ARQ)IFFE &N, R HIP
AT BE AR EL 2 SR I BAIG,  HR LA T A & T 5 A BRI XU, 2o 8 SRR 2 fi%.
T 2 SR IR BRI B i, (HR LA BT B EUAG, {Ch 0.0405 Je/kg, 5 RIS 251 K,
o 3 T
4. MRS

AR SC TG G HE TR SR o3 AT LR =P B 7 SR R 1 . S R ARIR CUBFE AR, X IREE LT,
TE AR Ve FLRESIUR T RAKR A L, R LA 3 e ORI i mL Jd R = 2 075 e D H TR . 5% Y B BN R 7 A 1)
15 R [15] [16] [17]404 5 Fim.
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Table 5. Emissions of pollutants consuming unit energy

5. HRBMRRISRIHANE

77 =0 RTUIES 2 (kg) SO, (kg) NOx (kg) CO (kg) CO; (kg)
TRBEFA A JEHE () 75 16.72 3.62 22.7 2334
TRIEHRIE RIER (104 kKWh) 335 80.3 69 0.72 10523
PR AR KARS(104 Nm?®) 3.02 6.30 18.43 0.063 20180

WRIEZ 2 Fros HIEsAT RERESE & U0 5 Jrm 19 AL BERE AT5 S HEBCR TS RT3 T 150t Rl % A
Ji P E TS R, ek 6 s,

Table 6. Emissions of pollutants by heat source

6. BRGNS RIHNE

R [HEEEEES 122 (kg) S0, (kg) NOx (kg) CO (kg) CO; (kg)
PR P JEH 44.18 98.49 21.32 133.72 13748.67
R TRBE R 37.82 90.66 77.90 0.81 11880.81
PR RIS 1.19 2.48 7.25 0.02 7935.96

LR TR, SRTHST I TS AR D, R RAGER . SR, R O PIRERE.
{EAR AR BT O TR O — U, FLIC A GRS T A BT, 20 R R 2 fi5 e RN
FAR AR O KRR, F TR AR BT L B 7 B B e T R AR R
ORETT IR TR R, WM, (LR SORPRR T oo B G ELBESR IS . 5
R -7 R A FRLTT AR ML e ST — VK R DAL 7 AR 5 S TR KK P,
I FL SRR R T AT AR S5 BT = AR T o0F BORRAAE, T 1 SO T o
LIRS TRE, 2 R A I AR, S5 B R«

5. &5

AT BRI O IR BOE TR TR R, RHRBEIA U 2 SRR AR A U
SR AR TR . B ERIIMRIEREAT 00T, LRSS

1) ZRIEHRRISATRERE D, SR HI B, DO AR 23.6%. SE T ARIERT 69%, T
RS IRA (RIE AT BEFE MR XU T FE I 2 ARG 81%, A TR MR I T RERICR BN R 25

2) HARE IR IR, (HEL AT A AR, 009 0.0405 Ji/kg, $HE RO 251
Ko GHRBEEFW; TR THARUP BIRFIHCR B, HIH AT A e, A T A BB XU
BT T BRI AR 2 i

3) IR ST R AR /), MR . EIRAHXUP I T O R AR S — IR e, JF
FLAE R SRR i LA KRBT, H AT R R T A O A B B A L& 2k o i 22 R
R BN BTG HE B R TP, ERR PR AT O A B B s Y. 37 H A RER I T
T RE R A P TIT AR BRI A FE IR, B B — IR BB IR 5 2 IR AR I BT e HEBCR R FRAIR, JF R
PRI g T 7T ARG

HE&mHE
ARV B KR AR B A5 5 4 B Bh X20190483.
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