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Abstract.
technology,and summarized the recent research achievements of wood energy-saving drying. They

The authors reviewed the present research status on lumber energy-saving drying

considered that solar drying technology was suitable for pre-drying, and that phase change thermal
storage was an effective way to solve the intermittent solar drying problem. A Solar-heat pump and
a solar-conventional combination were ideal drying processes. A dehumidifier was commonly used in
heat recycling and it was found that it could save up to 40 % drying energy. The oscillating-flow heat
pipe applied in heat recycling was cost effective equipment and could save 20% ~ 50% drying

energy.
Key words:

ERFAMFRENGER, AMATTRE
DLEMTFERZ—. Bl KELFLARM, BZA
ITRONE BRER FTE#H—SMRREAL
T RABEEA ., BTAMATTREESK, B
HAAFAMTRETRENXEK.

BEl  AMERATREENIERNEA: DTH
BERER; ) THRIREFRARBMATE; ) THRIRE
SHEB LR RS,

AMTFRTREATRANEE BRI
TrReemmEORMK . BESSREBMOIAR,
MR THRRE KHER R RERKURKS T
BEAM TR TREAR, UHIAN TREVERE

YRS A . 2009-12-01; HEBCH . 2010-10-12
EE&WA . “+—H"EFRAHEHITRTE (2006BAD18B0802) ,
HEERAr: BRE956—), 8, bFA KE B2 M4 S0F,

lumber energy-saving drying;solar energy;technical progress;development trend

RERMHERTFREMLSE,

1 KHEHETERARER
1.1 AERETHR

RERB TR S E A TR FEEERHEF, 2R
BT RS RS, HA R &R SRR RS P
B, HTREANSEAR, SRETRE . REILZ
e RARMER . FA BT RZHRE B AR,
BB TR B TR 47 88 40%~T70%1,

20 tit4g 90 AP, EBF R 2 S A A AR 11 25
FBREBE TR ETIEEN 23, AAEIER B #
28, WM TR 50 °C AEXHEE 80 %R, R H#AA
MREBRBTERAZL. BER 1 kg KEHERZE T H
24%1,

AR AABFEARMBRE TR EERATLHR

o« 21



Vol. 24 No. 6

CHINA WOOD INDUSTRY

November 2010

AHMARR, B 1986 FF 5, REHT T .5 BN H
BAFERR TR, 7 & B G AERE T
#HL RCG15,RCG30G, XFHMRE TRIVAEES
PEMBREHNERE, STEMNAMBALAR
B EFRERER, K HS TRERFERRBAK
SHERBAR, m TREREAR YFERK=E
WS EMFHBER, 5 siBRRIEIR, a6 H % T
FNZRRERE A TRENESSPREAR,
FETHREPHAKESLE D THROEH,
RCG15 5 &% MR B ik 55~60 °C, ifif RCG30G £
B RUR B 70~75 °C, IR, YFERES
F 10 Cof, WA HBRE TR LR R R B A FER
BHLK 1/3 £HD,

AAERBTRIZ HEERMNARESR
SHERBTRIGEREMNXREFE,. #TTHFE
MBI AERB TR RFBENTIR, L RERH,
E—-TROE . BES2HEF - REFEERY,

HERARERETREN, THREAERS SR
123 B IR B BRIBATL AP Y K 38 43 1 ¥4 79 B 17
RS MEETHEEZE, BRTREEAREHNRE,
EWHAMGTRER. Ed5TAMAERETH
PRI RREBRE, BORERLEBNSKEE, W
AR E R A RIBHES,

1.2 KMHgETH%

KAETFHRARIE 1975 FUREH R, FE
BT T R K FHEEE RS OBR, B0 THENS
BRI 7 B0 s 33 KPR AR AR A T HERE RO &
WBHCKAEERE EABERES, . #TTH
AP, R B E RSSO RBE,

FR B TFRIEH KRR, RAXAHA
A k9 W B3R, 7K PE o WO 6 IS, 6 0 PR R i R T
— k. X3 E TR/ B EIR A SRR T
O, MR E 30707,

- AR RE IR G A K PR R TR = R BN R
TR, BEE B A FR G0 HE A 38 o A () R
458, BRI K S BOR R, RE S, %
BEHEKS,

“+—FHE L M RERSSEARE FURE
SEERFHEMAEHEBERAREHAT THR, AR
AKX BRRETRT B R, AT LB R SE T
L3 EHFHRESHBAERNERER

LA , 2ot FATR BRI A RE (] i A 3R 5 TP AR
EREARF R T KB, 0 AERBHREER R

o« 22 «

G RERCERHIT TR,

& % W M ® (Oscillating-flow Heat Pipe,
OFHP)WHR R Bk S » Lo A% G2 0B o5 APERER
BMAKE . YEREBHN EASEHT, HE
BN TRATAEENERBE . RERINEE, &
KB B IR B R 2 8] B VB R S B 2 A
SEIH I, - B MR EE T v A 5 v B UL
4, NTAER PRZRERBERKMELZE D, |
FREEEZEM G, BAMEEA=ERINER R
Hizgl, AT SCH BB EE.

m%ﬁmﬁ) i
» N\

4 N\ I SN
—_—

e ] ‘ BERdn
T I~

1 EHRAEHAR
Fig.1 Heat exchange used oscillating-flow heat pipe
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Fig.4 Mobile lumber solar drying device with
phase change thermal module

2 FHEFREREAMIVHNAER

FKEM 1980 FE LG, A F RN E S5 R FE AR
PRI, RIEZFEHF A 86 & B B, 2 90
FERPH, REHECEIRADEKAKE. I
RCG RFUAEB B TR, ZEHIR REF R F R A
TR ARG R KA 7% 77 A BT e, i
RHEERE TRILES 15%~20%, AR 5%
~10%"8, X 4n SRG RFIF RIMFE A TR, &
B TR % 85 CHY,

BRI EAR (B TRILK S TRES. B4
BATRYE TR N 1/10 24, BHRRAUEKR
AR THRZIE.

BERKHAETEREERUHEHE L EME
BN TAMKHETROKE. BTREHNHRA
—#&/MF 10 m?,

BEiZ%dE H, REME . KHEER T AM THRITLA
HARER , WA IE R R BRI R R A, X
PREERETR 2 1K B A0 18] 22 31 K, B39 R 18 B R 47 84
Tk . A THREUKRE-RERESTEY
FLOHBEEELR, TN AR, (HEEE R
EREE H R, AT RETRBEARURE AT R
HEEEE AR, EE PR ABE KN,

3 AHBHRTREANEZRES

1 LA TR A BRI R BI AR TR 07 3%
WHA—-PRRE. KEETROSSERFHRER
—RTE 450k, BERTMEE R M. A5 R
A A B K BHBEA B T 4% o 45 A9 2R A () B
HRAE XBES B TEAM TRPIFRFIA.

2) BAETHRENHAMKSE THRIE, A
KERE-FATR KHE-ARRET RS TAH
FER YR AT 45 B0 R FE BE ()RR, (] A 42 9T LA SR Ah K B

o 23 «



Vol. 24 No. 6

CHINA WOOD INDUSTRY

November 2010

AR TROARR . DK KR TH#RMBOR L
RMEANE RRE AL WM RER, 28
AM B ETHRES.

3 UAYREFRARROAM TRTEREY
B R, BRIRKEYEREARNERER
B Hi THMEERAFORY, RERRER.Z
FT AEENTEHR RS . YRR AR,
AT LA AR E AR B R AR R B R AR
TR R ERE R HEE.

4 AT B BB S HERCE B S PR E R
R&E. ERRRTHRIED, HIRB R BB
BPEE 00 EL, B, A BER RS LR
AR R ARBE FE AR, AR R KHE S,

&

(1] X LAAMTREARIML LR kT d gt
2005,

[2] &% AESSERBERATERHTRALOMALI]. BEx
LT KE2R, 1995(S1):49-52,

[3] ek, BER. HRIABRBRE TR =Tk, 2000,
27(5) :29-30.

[4] ®BAE, AAKR, KBEX AHAERBFRILSEIZHR
[J]. dE3plk k223, 1995(1):83-89,

[5] ek BRBTRPEFRREBREMAMTI] LAl kEE
R, 2007(6),186-189.

[6] w#l, &84 FREASASENRERHRD] KM

#, 1983(1):89-100,

[7] *kzHE. KX, HEE KHERAERERNLRHIR
[J). eI k%E%M, 2005,31(1),69-71,

[8] MB/hT, frinhk, ke, . KMBHEEREANTFHPRE
AMERREL] L ITHIHR, 2009(3):36-41.

[9] B¥M, HER, ik, ¥ HARESHERNBELKHEE
FREHFR]. ATk, 2010,24(4):40-42.

[10] AKACHI H. Looped meandering capillaries heat[C]. Pipe:
The 71th ] S M E Spring Annual Meeting, U S PAT, 1994.

(11] mrRRR, fressk, sk, % HRAH TRAERKBEARRE
(R]. bz . desakdkX#,2009.

[12] TRCW 4. KRE-AFREI-MTHILLERSTRE
grmrE()]). LRl KM, 1991(3):31-37.

[13] F&. HHAFN-BRERASTRAMICEZHMOHRID]. dbx
ol k2, 2004,

(147 BAsR. HEMRE-HARNEKS THRARMMHHKMAD] LA
k2%, 2006,

(15] B/NT, RHatk, EBIT, % —FHBHAKEBTRER.:
Z1.200920350670. O[PJ.

(16] B, FRFEFRERETOBLETET] AH I,
2000, 14(5):33-34,

[17] MME. A TRENRBESHESFIL KBTIl
1997,11(2):31-32,

[18] HeEX, ZRE. RETRAHNEARRSLBEED]) T
BHEARSR4&, 2003(1):6-8.

[19] ®F A, BBV ARRBTREREAH TR EMKAD]
i EEAR, 2005(2):18-20.

[20] ke, KM THREABME KL AHRII] KMHEE, 2007
(7):26-30. (FiEHRE #mif)

T T TSI LI 0 0T SO0 0 00 T IO OIS0 0 SO0 >0 00

A S A

LIGNA 2011: )% . & 2. 31 S i

RENBRAERARINMER S (Ligna
Hannover) ,BI73F 1975 &£, N F—B, BHRK
TARIARM I T TUSITAARS. 2011 F 5 8 30
—6 A 3 B, Ligna ¥§7 Hannover ¥/, It XBER
REBBIFEVRIR , ARREVEER RERID L
ZRREBSEN=KEM,

FISMAREMEREX , BRI IesSER
BROR EMERT 828 REXRS, B, %
EHEEERIDE(BBE) SHBENMILSHISWES
R(VDMA), 1§20 E=/BEFR BBE /VDMA K&H
BERBABOCIR”, RV ERKRERTIZNE
TNERE.

EREREN, EERBFNERNTEBUR
EEOVFSSE H, RESMRERIT.

BRRSNFR0rDiZHEkERI8EK, EEW AR
AESEAGITIE. BRSLERNSOREN L
TSNAKRR, RETAERINERIRHY BRI,

o 24 o

BRERERHEIERR. B, EERASH
DEWETEIETSEMT BRI R R GEEV R,
NENEBIMROER, BRHEEMBE.
MU ARBXIGERIN, 27 SIEREY  BROALE
W=RBREX,12.13 EMBRASIARINIHER, 22~ 26
SERTRAETILZ , ANREMERTABERIS
013 S8, M0 11.12.14~17 EESRATHRE
E@o
“FRFRAR T BT R BRSNS " 7
WE . BERNBENRRZ—, SERINERMAOER
N BRDBFEBRNER, MUAT ABRE8
B1Eo
2009 EFRRESIT 90 TERH 8 HREWM
Ko BAl,EA1 700REMITRISE 2011 Ligna, S
2009 FEFFW, Wit 50% D VBRI 1/3 89
WMAX , REEB LI
AFiR



