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Application and Analysis of Water Source Heat Pump Technology in North China Qilfield
Xiaolong Li  Chenyang Jin
China Petroleum Engineering Construction Co., Ltd.

[Abstract] To promote the production and construction of low—carbon oil fields, the North China Oilfield has
gradually carried out pilot and large—scale application of heat pump technology since 2017, covering mainstream
technologies such as compression—type water source heat pumps and gas absorption—type water source heat pumps.
Based on the long—term operation data of multiple regional and various types of heat pump stations in the North
China Oilfield, this paper systematically summarizes the current application status of heat pump technology, deeply
analyzes the key problems existing in design, equipment, operation and management, proposes targeted optimization
measures in combination with actual cases, and clarifies the applicable scenarios of different types of heat pumps
through technical characteristic comparisons. The research results show that heat pump technology has significant
benefits in energy saving and replacing fuel and municipal gas in oil fields, but the application effect needs to be
improved through precise design, equipment upgrading, standardized operation and full—process control. This paper
can provide technical references and practical lessons for clean energy substitution projects in the oilfield field.

[Key words] Oilfield heat pump technology; Clean substitution; Operation optimization; Energy saving and

efficiency improvement

518

FE QK" HARSIUE, A AT ML AR F R I, 53
REYR B A I 1Y BEIRFHR IR o AR — o TRIRIRBORA
9 R A A RS (R IR R DR T 5, RE SIS FABE 17 v
B PR BE K1 4, 75 Ll 7 R IR A3 5K I I st b B
IR R AT R ALl E 20174 4 M BT R BGR BRI A
JeHET REF, Se JE e b X | 0 I X S 2 AN B R
R RAL KPR AR, TR T R SL A% =) » A S e b
T FH AR S DR AL O s AT Bl 1 A T AR, 34T 24 A
82 FH A LE (R 5% L I R, 4 HE R R R R @, i F PR AR
(v RN FH B A ST 4

1 FIERFAR M AR

L. 1S D2 5 o Beds Ak

b HE K IE AR R AT 40 N =AS SRR BL: 2017-2018
AR SR, SRt =R TR — BB T DU BB 5 B R 4 =R
PRSI MR IR AR, Bt i L H 7KK R UK I 1T 580
HHATER, SEEARATAT MR ; 2019202285 3 v 1l X AR
R, SR —) " =) REERHERECA B se B AR, il R
G FOKIFE AT B RAL GRS N, 53 0k S I 21 B s
20227 20254F 2 7 i FE R IX SR A T W, B A A I AE R —
B, MG — I, NI S R AR UK IR RIE R 4, BN
HRa A, 3 P b X R T

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 77



Project Engineering

W HIIE
FA4LOH 1 HeRA 1.002026 4
SCEERM: RS TS (ISSND: 2972-4112(P) / 2972-4120(0)

7 o e Al Pk i K R O P I 18
Akt e B k. o
A sy Bk She. TR
. 7K 3 W% ——m ] ]| kIR AR | ki ii
HRNA
1 B —BKIRAERIE YA R R~ = B
e K MRHLA ik
R - A - || — s
U th A/ s ey af
, 3 . . K
Rtk R il | e BAE [ tmpms—
e

K2 B —BOKEAR MR R G R R R &

L. 23R 5247 A0

A 20254, bl H O A S B ATEILA 18R
B, AT 14BEE Y, Wb A% OB AR 28

() R MK IR < 3B 37y, i 14, BMW, (5 i L
15. 3%, FEHLIHZE1200kW~1800kW, X = piukly B i gt s
R AGIR, T VY BALLH I S a8 47 (A 57 1476KW, £t ]
KEFET2/60°C) s L —BCH T AEA= S 70 B AH B O #f g >,
I 30% IR M ATIEAT; Tl BTk ) T2 R LS,
AT IR, IR Gals £l AR AT DA 2 7R, ML A .

(2) IE4E K IRATE . LRSS, BASHLES 2824, OMW,
AT B 84, T%, FEAL AR = Y [ 94 75kWE4900kW . 247K
A ZE MR, W] — 08 100%8 U Ar B AT (A7 AaF 1056kW, fE [H1 7K
IREE61/51°C) s A —uli B TR /K i & A83m® /h P& Z258m /h,
FEHLG T 2 66%; BT —I6 My —I. 58— IR~ A 52 [ /K IR BE
TRz, R EE25%MK AT IZ AT, TSI T 2 EEnBKE,
PIRHLLH AT DASEELT5% B fur AR IB 4T 5 36— IR ZR B A i 7T
ARG TEEREY.

XPRATIBITCOPEZ R ROKITRE . KR E . B1TR
BRI ALK, 48 2K IR I HR KR KR 30°C | At (=l 7K il
70/60°CIs}, COPH i A3, 2-4. 4, LA KR FE80/70°CHY, COPH
R AIA2. 8-3. 25 Mt KIREZECOPFRR EAEL. 4-2. 26

AR — BB A5, 3l FE SR B /K 48 R /K e sk 2% S5 1R 3R b Ay
AR BRI AT R o e S 1R IR A BE R A K B 1 2
FRR BB R, &P K6 5 5 HOK Be g T+
o ARG A B] KO8 S ARG R I 4k 28 IS A AR, TE AT
WR e A i A R T AR K, iR VL K 1% 2 AR T,
WK BK. ERE4ER . . RIS, 78 F MR e iU
BABRIR AR K B R EE. Ak, I ERE B B
AN AR RS B — PR IE AR R LB L, A e
TR E 2.

L3RRS 7 Rt

1. 3. TG

XV FEATUS D (1) e 28 U AR, L] 4 5 22 2 COPRD g il #4
T2 Bt N2 10 LUAE - AR BE B <7 1E S 1, A% B R RN
T AR ) BT 28 46 T ML BRI ) v SN Th 2 2
FI, AT LCOPAEE K F 1. #GEHIFAMRE R BT 5 W (D) -

COP (s22) = (W+Qo) /W=1+Qo/W (1)

COP () =Ti/ (Ti=To) 2

31 COP—HATR [ il #Au1H: e Z 4

W—HIATIZE, kW;

QAL AR A, kW

T 1A 7)1 ey R AR S A B PRI, K

To— 1A 7] [ fEG R AR R A B RO, K

S TN AR COP ) R 3 #A IR 7K BRE /KR % /K IR
s BRI BE AR . KR . S B e s ma 1
FH B2 AR R H A L AN K B B /K IR

1.3. 205 Rtk

AR — I g 451, 47 2 7K U Ao A R P R A i ke, e i
FLAR, /K IR PGRAE B AT Resg 2. b BARCO AR R
R, BARTT g WKL,

2 AR FEEMNEE[EH

2. VT2 1 i) 3

FERBECHR AR 2 S PR A% O 2, F8 3 i 3 BT B B ARG 1
E I BOKIRE R KRS, RRRSEERSH S
R sRANUCHL o 1 a0 By — DR /KR IR A TR, #R
AREWE ATIEAT, BoKAS m TR VAT T%; 2 —uiR K
83w’ /hfFA58m /hy PR SE AR K =32, 6m® /WK T
Beit63m® /h, Y085 BT 00 AR i in S R 7
537 i, T B 7 S A AE oK EEHOK B ILgR, il B  E A 15t
A R AL R

78 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



Project Engineering

W HIIE
FA4LOH 1 HeRA 1.002026 4
SCEERM: RS TS (ISSND: 2972-4112(P) / 2972-4120(0)

R KIERGR SRNG5S kR

el TH PAAL 05 % TKUEAGR 7R BRI
1 F# g KW 4400 4400
2 AAER e 73 kWh 3404. 1 3404. 1
3 A / 2.9 0. 88
4 FeuhE Jit/a 0 3.3
5 FeHE 73 kWh/a 1214.3 6.3
6 HEig co. t 121 1 98269. 1
7 b Jo/t 1955 1955
8 A 76/ kih 0. 46 0. 46
9 AR Jigi/a 558. 6 6363.9
10 B o Jig/a 25.6 0
11 ES R Jiot/a 584. 2 6363.9
1.2200kWKIFHAZE 2 45, 2, | 4ERRHUIR, FREIKITSS
12 FET R
[GESL AN T N E 3 Py LRI i
13 TR Jigt 1280. 00 0. 00
14 5 4F- B Ui Jizt 3740. 68 26806. 97

2. 2% 4% 2 1H] ] 75

W& H SRR, R AL TR . AR S
157 5 1) L3k R 7 8 3 3 VAR A ML B AN BB 0 AT 4T s R4 20k
FRZ N RN ZARTNRE, BT —B300h P J& 42 150K, Hl
HICIE RIS TR AT IE AT, WA AR AT 1 22 S U
I Sl 5 4Vt e S R PEE 2 R 008, o P Sl R S IR S
RA6TC, L BB ET3CIIR 2, FEBIMH RS KA 7t
H BKFIIRFIGE IR, BT — DAL A 17 AT 900KV,
AT BT HE4300KW, 3 3 2 45 0] 7K 35 BE i v

2. 3IBATE L TH] ) 5

IR ASBIAL, 385 P F KRN SR K2 i3 R e 3 B8 4 2K,
T — RV A R B S B SR SR AT AL SR KR A 58
BRI (BT — ik, ZEDLaE) , RPCKRF AR EESLFR
WK E R, R IE TR i, T DB A S Bl S B e vt
ARBHE K R4 h 3578 T 0 TR KB, /b | shis it R, 77
BT BHR BN, AR A& R m™ .

Bt T3R5 B RN, RS . e R AR IR AN, i
B R A 22 A BR s B A IR MR R4S, B33 3k T
B R0, E S R R AL A IR AN TR ) .

3 FXTIERRRFETE

3. LA i

T BRSO S AZAL, 75 BT B S A% I P A G e L SR

HKSH, RRAEFE Y, B USSR KRR s,
PRUFE A B R B0 R v ) B, 350 H oK e AR 14T
R s ek, AR SIGIN RGTFE R, (EA2E W] DLRAP IR ML s PRAbR
HKIR AR . KIS T, BN, IR eH: 11, 16 P Iyl i
JE A ), & IR TET AR, PE AR R B UK AR SRR
JEICEE BT A 558 1/, SR K R FI A S T S5TEKIR G
[HI3E, BERIRERRE, 458N REMARACUE, SHURES T
SR RMSTIEAT, FERAGEE R, SRTHE T R

3. 2W AT S U

SEHR L, B AR E TIRE, R KR AR B R
FAT i JE3 et ), W ARE A i KBS AU, B 1k iE i
HRA ST SR IR ARG AR, BT — D645l 37 S I A7 £f TG 2
T, Pk S R A R, B RIS AT AR s WIS AT S 4L, PR
IF A IR B 4 R 2R 75 °C SRAR Ve v Wk AR I ) R, o)
e FARE 777 JE 150 4 SR B AR T I FH B0 B T 4%, o] — BT 3
200m? Bk IR A W45 BB R, SR KA I B IE L B 3)
TE PRI, TR S A AR A .

3. 34T U

NS 7K S B AR B S PR R RS, R 25K 30 15MPa 5 il
Ve, PRAEAL AR XA SR FRE I8, 38 1 00 TR T S 2%
O AR RCR, T35 F I T AT IR R e Bs, AR v T DY Bk
S P AR SRR K R s SRR N R, e S Bk B
AT AR, B 00 & SR T B AR R T, SR B B mAGER
AL, WA TR TR

SE 3 ile T 5T bR, o R T R e AR R ] AT SRR A
B, MRS SN R, 38R — AR S
DA S FRANER, ST 5 S ST U, PR N TR A SR B 4%
I — 3 R B R S AR TR 22 £ A SN BB T K SR I3 3,
R AR AR, DR SRR,

4 it 5RARIN

4. 1EFE W

(1) #IEHAAE AL B S B AR, RE88H 2T AR
SRR R, HL A B AR R AR R aR, B T AR Tk
IR A

B

(3) ANRIZRBY R R AN 22 R . 4R UK IFHECOP
s RS, & AR H KRR RSB I, I
FHOKFRFIEAT R M, & & AR HHEEE N,

(4) L R RN BOBAT T ARFERGHER T R e 1 4%
TG I A AR 15 1y R R s

4. 28 FHEEN

() BAEE 2 40 IRYEIE I R AR 3
BB FE B AR S Ay 3 SRA 2 B, v FE b X AT e 2 B8 4 27K VR
I, PEAR AT R S 3 PTG P R K IR AT

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 79



Project Engineering

o H IR

FA4LOH 1 HeRA 1.002026 4
SCEERM: RS TS (ISSND: 2972-4112(P) / 2972-4120(0)

(2) SRAL BT R AR AT 7 2O R A AR X L,
TR POKIRE S R, B AR . e
THALRETT %

(3) At R G HE B - b 2 Al R, 56 — 5 ith FT o] —
HRZ U6, falfo (R RE, BRI BRI A K IRIR 7oK
I

(4) 4 PR AR FRSLFE o SRR . A IS MR
TR B ulia A THUH A R AR S LS EWIT R
B YEOR LIBAT VPAY, FFERALIZ T B4

(5) HERE B A TH ) M RRISAT R RERE T &, SLlZ
HOSI Y WP U S R R A, AR S B B IF B THE AT AR
SETNE.

[ SCHi]

(1T 58, 2 R, 4 A, 4 7R 36 ot B 4 A A R A 72 o R K

B R AL B AL A M TF2,2024,43(12):9-15.

RIEH. ARRBIA MW T AAREANAH S RLALLFE
B L B 511 8,2023,13(09):6-11

(317 32 . 2 B K 7 o T b #h Bk C 9 JF & o0 B9 B A [0,
7 AL Bk 5 3 E,2023,13(09):89-93.

(A1 LT &, 2F Bge, AR 3, 25 AR SR 8 4 b o | 3 37 9
RLRIL1. 7 o B 66,2023,13(07):20—24.

(BlEBRAR. “BRef” BETHERE LEFEESRER
8k % fo K B3 51000 B 5 #1 8 9R,2021,33(4):16-21 +42.

(61 4 .3 W EK A 3k 73 K4 #obs R LB B B R [0, K
B A #4,2020,(01):131-137

EE B

2 K(1989——), B Uk, 7T AR A B, TARIF B R
w1 PR E SR

80 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



