a4 3 A B 2017H F62% % 11H: 1191 ~ 1197 é-\(q:*jr%) Juiit
SCIENCE CHINA PRESS

A AR R LA SRS

FHAE, RAF, AR, REL

W RHY %GR IR 5 R R TR &R, diM 310023
* L& A, E-mail: 109026@zust.edu.cn

2016-11-24 it i, 2016-12-20 {4 [0], 2016-12-20 #57, 2017-03-23 2% Jit & 35
E % SRRl 3 4 (51476145, 51476146) % 1l

WE ABAMCR A THRERE, Bt T —MEENEZ KRN, ZRFRT EhRAHSE BERE
WO T AL S £ T, BE 25 kg, #TE 8 R 40.25 mx0.2 mx0.044 m. i K HL, Bty E %R E £
KB E R A E, YA A T50~70 QFF, TR 245 Wi H L, 2 REESR RS VE, S
ShES S 12 QRt, T XANMR2.06 WHTHLBE, RMT M BB E N H2.1%. Mo, ERERTHEEAERZE
ROEBOR KA, B AR R B AT AR AR AT B AR A 3 R R 6 S L X A

WO EH. e, BLTRAL T Bk hHENEEREZ X8R, HFHTT 2t

KW RCERBN, ThE AR, BERER

5 EATA 1342 175 Bk e A 0 o A 25
IR A Y . B IR 16 2 R M X,
IMNITEEERA M, BB R RL R, ST 2
DU a0 0 A R 22 % AT R IR TS TR R R HEE, 7R
H AR A A S AR AR A B T Tz R A
UL AR BT K e TR 22 R RIS TAE, MG
TAEAL WA S iR 3B, AR S e R 22 A
WRIRFSE & SCRBTSE 3h 45, 20094F 1 5t T AR 2H 2144 11
J JE v [ R N X A4 20007 A T 58 BE R 8 i 44
R A B 25 595 e (32 B COMIURE ) imi SE 714
— TR A A R S G R BE, DT IR A G
JeWn g A . SR, SR R R, S BELRG T
RBRBE ) K. A, —BdRIR AT, g . vk
TR O TR L AP AN ZE A ] A R
e RE IR AR AT o S ATD R 2 — A P R e L. 3T A
e, 22 BB R M & R R R A R A ) Y — Fh
Alfig.

SCHR [ XHR 25 & M T RGN LER, MR T

WERBYHRESSM TR, RETHRER
MR P PERE FLAS, XTE T & 25 & 0 i A
J7 ORI R ) & B D) 3, IR T IR B AR
AR R, BRI, 2R B RS TAER
Xz, T ERsIR AT AR5, D240k,
Montecucco®s A B3t T — F ok ¥ 2R 22 & a4
R R AR RE, e KRR IR 27 W,
P LML F5%. Najjards ANl TS At
Wahn TR 2E R T, SUEL T R AL, KRR
K H7.8 W. Mal% ANBEH T —F AR 2 Kl
I, SRS [RR 22 A& i I AL L I R ol 2~4 W,
() Fsf 300 k1 A 3 XUR 1 AR 30 XU ) COMR J32 R R
Yk B, B E 30 R BRI T COMR B AR )
We . O Shaughnessy 25 A\ i/ T4 T AR 2ZE L H
W, RHEIIERA~6 W, KR SR 4E 5 T H R
Wi HEAT T oM I8OK I S I, 45 R & B Y
F K H T3 WHHLBE RN A i /2 75K . Sornek 4 A M7E
BESP IR 4] 1SR FH R 22 % fE B R Il i & FE R0k e,

SRR AEGE, Rz, MM, % —MEHEXRZE KBS, B2k, 2017, 62: 1191-1197
Li GN, ZhuL Y, Zheng Y Q, et al. Experimental study on a potable thermoelectric power generating stove (in Chinese). Chin Sci Bull, 2017, 62:

1191-1197, doi: 10.1360/N972016-01279

© 2017 (HpIERIE) Atk

www.scichina.com  csb.scichina.com




i G b B 2017TEALP $62% F1UH

KPR K3I~6 W, 5 T H&3 M, £URR
EREEARMB PR R, BRIR2E & m ik
TR, MELAHET . P8 2E 4 0 SCikA R AR e, Hr
JUF 52 [ BioLite/A wl Y 7 5 R 22 kv b 2 — R iR R
AN A 3R 2 4 e b T R R A R AT S
N

RPN, 2k EAR EEEPLEM BRI,
HArdt s it as R 2% L Wil R# v R B T
MRS AR 5 TREIFSE T I e K 2= SR T B i 414 K
s RMIF DL 25 & B R WE T . FE R AT
ik, HErEWNAEDSEREVR TIRERRZE
J2 v 2B Tl B 45 AR 22 i PR (R
T 2 4 A e DR VSIS P R b MK YA i 3
T2 2%k A T R R i 4, 7 TR IR 2
HAT0CHY, KHINE }8.96 W. Ak, EEH M ATE
PR 22 K B R RTSE Sk, BRI S, B N AREREAL
G TAER D, PRI L5k e oM R SE 4R
T O IR T R 22 R A B EEAER. A
BT T — i 5 5 22 ki, X I AR S B
PERE . T 0 SRR I R B AR AT T SE B B
7%, [T T 3 fe B e 2R 22 & L, e
2PN YD -9 EE =

1 R IE% AL S R 4

1.1 Wz LD Sy

R 22 R s TS . R GEAT .
USBHi #2122 & B BTk ik, — iR fbikit, @
TG & B i A s, SR . 36 ATy
H 0.7 mmEANFEREIME. RIFE R F40.28 mx
0.2 mx0.28 m, #1& )5 Wil 2: & B R 1 80.25 mx
0.2 mx 0.044 m, K28R,

T 2% % FL ) I 25 R R PR T O B0 A, LS
YN B 3T s . IZAZ L IR A T A . TR 2E R
Ry AR TBCARE . B RS AN B RS AR A . A
JoT S AR Ry Z S5, R I DA KRB A AR T A
H S P IS AR KA. IR2E R
J i i 200°C, 2 SR A RE R i AL B, L HEEC R 126
Xt 2R KR B A AR AR, HOIER T
JEEE4 mm, #/JE0.8 mm, 2 mm.

AR ES R A R IAE, UE RS
AAT IR S, &0 A 4b 35 R AR 6 5 # ik R R AR

1192

B 1 RITEMRZEREY. 1, SPWR; 2, 2K, 3-5, id
AR
Figure1l The unfolded thermoelectric power generating stove. 1, the

heat conducting plate; 2, thermoelectric power generating box; 3-5, the
foldable cover plates
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thermoelectric power generating stove
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Figure 6 The output power load feature of the thermoelectric power
generating stove. (a) Before voltage converter; (b) after voltage converter
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Figure7 A commercial potable thermoelectric power generating stove
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Experimental study on a potable thermoelectric power
generating stove

LI GuoNeng', ZHU LingYun, ZHENG Y ouQu & XU ZhiHua

Department of Energy and Environment System Engineering, Zhejiang University of Science and Technology, Hangzhou 310023, China
* Corresponding author, E-mail: 109026@zust.edu.cn

Electricity is not available everywhere, and a significant portion of people still lives without electricity. Available
commercia potable thermoelectric power generating stoves are rare. In order to obtain electrical energy in off-grid areas
and in specia conditions (earthquake, hurricane, tidal wave, military field, etc.), a potable thermoelectric power
generating stove with eight thermoel ectric modules was designed. The starting-up performance, temperature level, power
load feature and thermoelectric efficiency were tested experimentally using thermocouples, electronic load and
corresponding data acquisition systems. Biomass fuel, e.g. dry branches and withered-grasses, can be used in the
thermoel ectric power generating stove. The weight and the dimensions of the stove are 2.5 kg and 0.25 mx0.2 mx0.044
m (after folded), respectively. No battery is embedded inside, and the stove can producing electricity continuously in case
of fire up. The fans for the heat sink are self-starting within 2 min after fire up, and electrical energy can be extracted
from the stove to the outside electric equipment subsequently. Tested results found that a maximum output power of 2.45
W at 12.2 V can be obtained after self-powered fans for the heat sink when the load resistance lies between 50 Q and 70
Q. The system will fail to produce electricity when the load resistance is smaller than 40 Q, while the output power
decreases when the load resistance continues to increase from 70 Q. In case a voltage converter with a conversion
efficiency of 84% was adopted to maintain a 5.0 V output voltage, a maximum output power of 2.06 W was recorded
when the load resistance is 12 Q. Smaller load resistance will cause system failure, and larger load resistance results in
less power output. The thermoelectric efficiency was found to be about 2.1% for the present stove based on experimental
measurements and one dimensional Fourier law approximation. On the other hand, it is found that the working
temperature difference is about 66°C, indicating that a large potential to increase the power output exists, and convective
heat transfer enhancing methods for the heat sink should be a possible solution. This study reveals that the heat
management is the key principle in the thermoelectric power generating technology. The zero energy consumption design
of the heat end, the temperature controlling strategy for the heat end, the total heat capacity of the heat sink for the fan
self-starting, the electrical power load selection for the cold end are the key parameters to extract electrical energy from
the system. Comparisons were made between present results and tested data of a commercia potable thermoelectric
power generating stove, and analysis and discussions were made. The tested commercial one has a weight of 0.934 kg,
and producing a maximum output power of 1.07 W continuously when the load resistance is 5 Q under the working
temperature difference of about 72°C. It is showed that the ratio of output power to weight of the present potable
thermoelectric power generating stove is 1.0 W/kg, while the commercial stove is 1.14 W/kg. The ratio of output power
to volume for the present stove is 936 W/m?®, while the commercial oneis 540 W/m?®.

thermoelectric effect, power load featur e, thermoelectric power generating stove

doi: 10.1360/N972016-01279
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