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Research on heat pump technology application on oil field produced water
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Abstract: There is a large amount of low temperature waste heat of 40 ~ 60 °C in oil field site
stations. In response to the country wide call for “Energy Conservation and Emission Reduction” initiative ,
it is considered to recycle the waste heat recovered from oil field produced water. However, the waste heat
from oil field produced water cannot heat the crude oil to above 65 “C via direct heat transfer. Therefore,
heat pumps are needed to raise the temperature. Taking into consideration the site specific conditions and
engineering technology of the station, the research conclusions of compression heat pump and absorption
heat pump option selection in terms of technical and economic aspects can be drawn through the technical
and economic analysis of these two types heat pumps. To conclude, it is feasible to replace the heat furnace
in oil field site station with heat pump. This paper could be used as a reference for the engineering design
of heat pumps.

Keywords: Waste heat from oil field produced water; Heat pump application; Technical route;

Economic benefits

S) R, S Tl REAEE 47 3l , 76 H A AR REA Tl 4x T
0 & AT REZON AR 5 Tl B8 JEA HIZ8CR A 5 A K- o 35 42
MR 55 B B e b =07 W RE R HESR & TAR DT W, KRBTl Aiolb S 39 0 BEAE L 2015 4F [ % 18%

158 B # :2020- 08-28
HEWB : P E A MK FRA GRS A 5= 40w 58 =R R KRR I E 7 (FS17476)
{EZ B BATF (1970-) , 2, AL R YT A, i S ARV, A+, EEMNEM T R T IATSE 5%+, E-mail:392257212@

qq. com



DA BRI 98 A il e A A% B SRR RE AT M RE IRUA
L E S ITEISRIR (5 veili & G

R e S R B 5K, S B R DA 2t B 5
SR FHAR, R A IRk s i g MR, B8 2
Vr RSy RIS L 2018 AR, HEAT I A Il e 1 [ 5K
T AR B B DEOR T FRCIR B0 R R R T R
P A HAETE I RE VR A T R RO B R Tl A
AT St P A A S AT 1 B 5T R, S
FrIATEHAR Y TR NI 5T, R TR AU P, 52
BATREREAE . A A B TREHOR S0, Xt 55 b
il ISR R T A U B B R 2 0 T SR AT T
FEMBL SR, BUR T R S M T

1 ARVA
1.1 MROHEHRERERBEZWEZ S

PRI 28 0% 1 AT B B A7 T A5 2] 1) A48 B i R 7] Hh
PERE 2B Sl i RIS B A PR R A T
R HAE . AR T 00T, H A R R BH 43R 3k 56k
1.1.1 EHAARR

JE 45 IR ()75 2 AR A7 A% PO A i, v 6
TP A R R A P T AR A ST E AR R
125 R A, NP TR R AR AL B O, IR ] BT R 4
T AR b A7 A A A ) B0 B 55 i A T S 2 F 0, ] DL o A
PERE REEE R T 1, PIEHI AR R EOTHE A LK
(1),

COP = (P+Q.)/P=1+Q,/P (1)
K COP R IRFEHIANERE RE P A AT kW50
AR b A A S A KW,

SEM PRI I HAME R R A R 4 2 BE AR LD KR
JEE il R AR AL ) T a3 7K ek BE (ol BCHA K [ K ek
JE) T, 28K A 7K I RS (A AR AR ) T, KR
JE (RGRIRHE KRR ) T, WEERR KR EE 5% L4
PEAK IR R 25 R A B Y RE A ) TR s A T A
P R AN (E R 3 P 2 A FH A 2 v B8 A L0 KL BE RN 28 &
KR H AR R (2) 1,

COP = 12.503 41 - 0.237 85T, - 0.331 36T, +

0.005 759T, T, +0.001 S027> + 0. 001 8257°

(2)
AT, R HIBCROK BEOK IR, °C5 T, Sy #A g [l K
g, C.
1.1.2 REARER

MR WA R IR g 38 R R I i R (RIS — 2R i
AT ) AT it 20 g i B R (ORI 5R 28 i
) N R S 22 A B — ORI A —

%39% %3l

uTILITIES | 2T 109

MR AT o i BRI I8 ST 43 Sy B i A g fig =X
P FIOUU R W i e R o B — 2R M i e A A
PERE R BT 1, SRR W i A S ) A BE R R —
HLS~1.87 AR WA (3)

COP = Q/ Q, (3)
% Q B kW5 Q ki A SR Sh I KW,

S W 2 I A RE R B R R R R A
IR VR BEARIRLIE (2R AR IR DA SO IR B, AT
5 AL /18] K 3R FEE A ) RO AR /18] K 3R E A
SO A T BCHAK 2% PR R Sl AR 2% 1 M TR, A AR
TR ] 7K T AR, ) A ol A i R BRI, [, )
R T 14 A% ARG 2% 2 1T BK 30 R 4% A2, 5 4 BB K At
IR 0 1R DU A o A R ARG T BUAROK ik
T FEE R P 1 5 ) R T A R [l KR B X R Y
st
1.2 RERGAMK

1 FH SR HH 7K A #ROR FH AR 2 40 A0 45 FA SR | (] e 44
R4 MG IR G 4K E TR R S8 B koAb B R
g,

1) I T 43 oAy e 4 3R AR (FR 58
— R, TR L ILE 1 ~ 2, R4 A HGE R R
AL FE R AN R A AR B s W U
W RS KRR FE R A Ve B IR AR S AR
T BRI R ] SE B G AT E ShiR T A fig

B1 EHARRRR
Fig. 1

Compression heat pump
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Fig.2  Calorie-type absorption heat pump
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Tab.1 Parametric statistics of produced water in 2018
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1 1 384 47.6
2 1403 47.6
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5 1532 48. 1
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Tab.2 Components of produced water mg /L
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Fig.3  Brief flowchart of compression heat pump process
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Fig.4 Brief flow chart of absorption heat pump process

%39% %3l

uTiLITIES |2ETRE 111

2.3 HRIE

AR LI EPIRE AR 220 TR | TRWE , RN 45 4
BT PR ARy S A T L e, BAR NS W3R 3,

CRA A, F R R ST IR, R T R — A
SKH 1 & 1500 kW EZE 0 HTE

*®3 AREER
Tab.3 Scheme comparison

AR/ TR/ B/ HIE -
I it ik ok oo R B
THE— R4 485.26 406. 36 186. 14 1 638.90 PERAR, B HBUEAC BT R R
IR (1500 kW) DM A RE R A

T RE

FER_ Wt 595.69 500. 83 302. 49 2525.69 FHLEE/N Be¥im SHE R 18

T (1 500 kW)

Fr oI, 52 IR R
il P BE 2R R, AR
FRED A REA A B

3 KRS

FEHE i R Ae AP R E T 2T 2019 45 10 A
TR, 12 2 HiEA iz, R4 2019 48 12 J 10
x4 ARENHER
Tab.4 Monitoring data of heat pump

H—2020 4£ 02 J 30 H W&t , iz 17 i i A fE 5 4L
1E4.55 ~5.08 Z[a], PSR DL 4, PORAED™ AT
JEIBAT AR L IR S

gy ORI RUKAE RIDKE/BRIOK ROk HOKEE/ UG/ RO/
BOKIREE /¢ BUKHEE /C (b ™) FUKIREE /C JOKIREE /C (m’-h ") kW kw MR K
2019-12-10 48.5 34.2 66. 1 62.3 74.8 95 1385.42  282.65 4.90
2019-12-25 48.2 34.1 66. 5 62.5 75.5 92 1395.33 301. 41 4.63
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Tab.5 Operation cost comparison of heat pump before and after putting into operation
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