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Investigation on the performance for the heat pump two-effect direct

contact membrane distillation system
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Abstract; The experimental heat pump two-effect direct contact
membrane distillation system was developed, and its performance
was alsostudied systematically. The results showed that the device
could concentrate thermal-sensible liquid under low temperature at
atmospheric pressure and run under setting conditions by regulating
the auxiliary cooler. The membrane flux and thermal efficiency could
be greatly increased with the increasing of material temperature. Un-
der the influence of the combined effect of the membrane component
thermal efficiency and the heat pump coefficient, the gained output
ratio could achieve 1.58 at 66 C.

Keywords: membrane distillation; heat pump; multi-effect; direct

contact; concentration

JI5% 2% 188 2 P P it K AL B R AR 28 VG o TR SR i K
A R R R P K > S5 AR R R R B EOR R
A R T AR 23 85 . 5y T Ak B b vk EORER S L . TR T AE
B 25 A T U A T AR

T M 2 VR T v 98— 02 L 32 0 v Py HRORH B
IR AETEF T 1AL 28V S AL B R A 5 — il AR 4 %)
25t TR A 28R By A A ) o 82 10 AT 23 DA A 4 ok

ESMA - HEARPFELTH (45 :21576004)

PR 91 < UG 40 VR B 2% D B2

BEMES PRAR (1968—) , I3, REAHE KF #0101,
E-mail: chendong(@ tust.edu.cn

YR EE:2017—02—09

ZRM L U AR U U 2R IR O U A T S U
AR o 2 00 2 o A RS L P AR I 9 00 359 85 A DT B 3
BB 73R A » ZE TN U 55 AN W 4R A Ve RE AT 2Bk S .
A AR AR R RE R ¥4 B T ARG 2 W I 2 88 7 b e 17 ey O B TR 3%
Z— HATBF S REFEREAR Oy 1 B e AU AR R Y i
TF] WA 25 VR 35 445 AR TR L - (L A7) o TR 0 7 A RE B Im A
AN VRIQ AR L K L A R e 52 B — e BRI

AL T FE /A e r BRI T[] e o) I 22 8 A R VS BE 1Y
EET AT I M A A R S N R o R AU B A 1
ATy TR AR AT R A R R SRR
FRRIEAT TR BORE S X E RAR R R S A5
TRARIEAT T 40T AR L0550 g T IR AR R S RE
PG K S B R T B s R R B
BT T B I RERCR . IR — 2 8 ik X R AR
T AR G0 — T T R IR 28 M O R — 7 T M) T 2 A e i 5
BUAE VRS BT T 5 57 — O T 1) T A 2R ) A A BB T Sl AT
7 ) BCHY ¥ BETIK 211 /K 28 508 B s [l I 3 AT TR AR AN
S Tl ARy e S (B2 AT 8 SR BOR BE A F 2 80 7R
W R T B R D 2 T 5 A ORI T B %
e fioh R 28 10 AL O AR — PSR 1R U 8 5 L O 0 LA
REVEATH R SR IR T 5T
T AR — W 2 7 R 1 1 2 T T e ok B T

e e

A LR LS 2 5 A T A U 2R T
G PR AT B R TT L — RO B 3R 5 T0 L — ALV BE K FR R
TG ORI R 00 L R0 BEK A B RO IR IR
TCIE I AR A 5 — ORI PR TC R £ e DR S A
W BEKIE R OCHRE s — BORHRG 37 o0 8 i — R AL 1F 5
— RO BEK A BR B TTHE G 5 — 0% BEK IE B 5T I 5 o 1 45
AR5 OB AR R LOCR A s ORI PR 00 i A
JELAF 5 R BEK R LS A B B Oh

103



L S 4E 5

2017 % 5

Lo —RORHRE 2. —BOBRBE 3. — OBl 4. — BB 5. —

MBEKTE 6. —WOABEKEE 7. —RAREKIER 8. —&A
BEKIE 9. REeEARE 100 AR 11 E4HL 120 W R ook
13 VB Hpds 14, AR BEKIUAESSY 150 808 BEKE 160 %K

WEKRE 17, 308K 18, #id s 190 U4 200 —
BORHRR 21, ZRORHRE 22 ZRURHRHE
Al #AF A ABEBABEEABRABRETARA
Figure 1 Flow chart of the heat pump two-effect direct

contact membrane distillation system
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Figure 2 The experimental prototype of the heat pump two-
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effect direct contact membrane distillation system
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Figure 3 The temperature adjusting process of the device
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Figure 4 The distribution of membrane filaments in

the
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