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(57) Abstract: Disclosed in the present invention is a direct power generation device embedded in a fire extinguishing drill hole in a
coalfield fire area, comprising: a high heat-conduction vacuum tube, a radiating fin, and a refrigerant working medium, which together
form a cooling module, the refrigerant working medium being stored in the high heat-conduction vacuum tube; the high heat-conduction
vacuum tube is provided within a regular prism cavity formed by the enclosing of a temperature ditference power generation module and
is internally tangent within the cavity to form a cooling section of the cooling module; the upper end of the high heat-conduction vacuum
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tube extends out of a high heat-conduction cylindrical shell to form a heat-dissipation section of the cooling module; the heat-dissipation
section of the cooling module is attached with heat-dissipation fins; the high heat-conduction cylindrical shell is externally connected
to the regular prism cavity formed by enclosing the temperature difference power generation module, and gaps between the high
heat-conduction vacuum tube and the temperature difference power generation module and gaps between the temperature difference
power generation module and the high heat-conduction cylindrical shell are filled with high heat-conduction fillers; and the temperature
difference power generation module is connected to an energy storage battery by means of wires. The present invention is simple in
structure, can be recycled and can realize direct power generation within the drill holes, improving the thermoelectric conversion rate
in the fire area while reducing the temperature of the fire area, thereby managing the fire area.

G HWE: AEKMATT T —MEH KKK KA R EZRBRE, B sREEE, i
F R BT R e AR, WIR TR TR SRATES:, BIRATERE TR ERKBHERT
Bl Al ) IE AR A A A O 55 % AR A DT v SRR R % B R B L A B i B R R 3 AR R SR AR
GRS A BN R B, VA AR R B B IR RO Fs TR A R S A IR 25 T R AR B T L A )
EREEASE, DR SREEE SR ER BRI 2, 52k R 55 T I8 H 520K 2 18 18] B
Him SHRIERGER: RERBRRS ML MEY FEME. ARG HESR, JEIMH, &%
SCOUR LN AR, SRR KIS, [ ARG BRI K DGR, VAR KX .



WO 2018/126572 PCT/CN2017/082986

—MEEHARKREANBRAERRREKE

ARG

AR B e K XK KERFL A i B R AR, 8 T R A i 4 A0
ERER

B K 9 FE L N B B ARBUN AR B R K G, W2 18 R ik B
&) BRI B B it 5 K e S R T AR A P I G o R K IX RS AR R . B, KX
WA BRI E, SHARGELT 10 2RI FEKRS, 4 NS
¥ 12.5%, 7=42) 1000GW HJE&E, AH2T2BR 500 % HLuE ™ 6E & LA 2.5 £

ARG K X FABE T A By M gE I AR, A5y CN106026778A (1)L F)
SCAFASE T — R KX e R R SRR B RGN TE, A ARE KX
BTN ol AR R MK K X AR BRI A ML, A )5 P30 ok T 22 O R B e T B A
P e RGN0 500 KX R AR B K X A, SR 5 FAT SR B F B AT #l
B4 o ToVESEIN BLAETE KX P FORE K X IR AT oG 3, T iZ R Gih K IX R 3
IR ZE R AR AT R iR L I 5 L, I BE 5 A I S . ik
(R e, A IR 2 R S AR RE, BT A G R 2, ORI n
TIEBUR, TS R R BE I 5 A DA S AR R A B IR B R L RS B 8L
TR U BR R B L IIBUR AR, SECKIX BRI A A0, RN TR AL 7 58 il
SEL-F LR E M SR, B T R m R E 3T, R, THRE
R, i HA AL LA RIS SRR, R A &, P HREE K X #BE R HdE H PRI

MR K X IR R R P2 R A B AL R R S K K AR, &R KX
AT B R KB AL H AT B e m] RO BEACA L BN R &,
X ARREI R A, (PR B RS FL R I AN AR 1 REH KX 2 A Tz 1) 2
SR, DR BEHEAE, A% 50 R AR KSR AEBE AL A TR R BOIFR & ok ik a5
R, PRI R VR AR B A, R A N T e K B U A R 4% LT
PERIAER TR 2. ROKERFL /N, R S R /N (] S O I R, 2T
1 R A7 A D T2 8 R 12 P SR B R R AL 2 i) I I B R L

Ik, ARSUEEARN BB TH R —FRAERE. SIS, PR, nfEEAE
RO K X R K R IR B R A i, BB A% SETARE K X TEA M K B Lk A T

1



WO 2018/126572 PCT/CN2017/082986

RREFFLN R ELAE L, AT SEI K X FABE 1 i R e SRR
REANE

KB T SERIAT BAR AR A L, A SRR K XK KBS FL A
IRANELIR RS, BTSRRI eI, TR B ARy a, REGsKBLE
MK X AL R ELFE R L, KK TR it i, S dAme Rl 28, [RIIN BEAE BEAIR K X
JZ, IERNEEKIXEE K.

BRTT % NS ER AR, AKPIRH BT % 8:

AR KR KB AL IR A AR, B R S R R RS
fikRE bl IR AR R IR TR R DL KB SL, HLR 22 R R R
AR AT YA

Horpr, Prigen ISR AR BCE TR KX BB KB AL, He im0 52Kk
BEFLI TR EE - HR BB s 2R AR B KITEACIR, BB HIE T R IR
A mRREEENAEERELR, HRSiasg., Bl v R BT R ke
RS A T B E TR R AR R B AR AL AR Y, T i 22 iR
Jit B RS FR) L R e A N DD B DR ARV B v IR A 1) i S A 2 vy 3 R A
TFARINE R FE BB, v AR EIA B i FL B A U il e AT BORSH s v 3
R e AR (1) A B 5 22 O PR BR i B AV IE AT I A A, Hom e 28 Sl 2 R
bR T {28 R R v 3 AR A e A 2 T Y TR B s e IR TR AR IR 78 [ R
fr e 55 R L il R L T L P A

AR, WK RS w R I E A I B e i, R e R A
BB LRI O R EA B, BEG A N 7 R G 20 S AN AR B I R i A
TR B AR 28 77 v Uk 1 L ] v R Al v B, I IV S BT A n ] iy 3 R
BRI XIS A E R e R, L R I A B TR 2 e HUAR R K 7%
YEFFAERURAGIR L o 22 RIS R 3 I BIRE 58 1R 1D A B A 2k g 78 0 i,
KX A IE L oy T A B A 2 A iy 3 IR T A4 ey i 2 AR TR 22 e AR B Y i, A% 3R
PEES R HLARFE /AN, AT AT i 22 A FASE R 9% L PRom 4ERFRORIR 22, SEINBL R B R FLAREE .

DLIENT, Py S DTN, Fi MR P RS T RS, HTEAR
JEAE Wb BRI, S &k, HARRBHOK, nlmiasmriiee, AoME %, “ah
T AR, HA R PIRE S NITEREN 20%-25%, 7] sl it

2



WO 2018/126572 PCT/CN2017/082986

PR, Bk e S 3R A 7R 1 B AE 73-127mm .

AL R, il i/ S E 28 SR R Bt &R A e, B R g At
I RE R, HANS T AIms, A F IR

PN, ATIRESHRZ A, PR RENTIEN KL,

PLEIR, Pk e S PR AT 52 44 P BE AT I e i 2 A, S Pl BoRIR /N T 50°C
AT HUH R A

AR AR PRI — R K X R K BEAL A R B R B3 &, A T A
BAR, BAAUNMRAL 1. SWES, SoARBS, EHAETIE, B2 R0E, B17
AN, T ERUK REBEE AL R 2. FI7E K X E SR EUA S
B ZA B RS, KRR, 22 R, BAT 2Rt 3. KKFEfk
TR KX G R, AR e T BRI, FIRPA K T KX, BRGE
KIXHIER): 4 SEIL TR K XEALN R B R, R R R 22 R H AR A #u 1)
BB ZESEIL T BBOR ML, BAT RIFIEE
b B e B

] 1 SRR R B S 9] (1 8 A 2 ) s L

Kb ads: 1. @mSRESE, 20 BERBES, 3. fFefil, 4. &SRR
e, 5. RSRVETE, 6. AR, 7. WAL, 8. WAHEIBIHUEIAEL, 9.
BT, 100 BHEAKXERRX, 11, KkEfL.

BRI

N A A B T B SE T A S B SR 2B U

1 B AR K R AL A R EL IR OB, AP IEAE T, B R R
SE 1L RS 2. fEREHIE 3. R P RVRESE AR 4. R RIETE A 5. B
6 LLACK KEEAL 11, HigZ Kk sk 2 B AT 094

Horpr, Prig e SR EFET AR 4 BB THRE KX RERIX 10 MBS ERKAL 11N, H
Bt SR RERL 11 IR R ELRARE M R Ak 2 2 RIEBR, HE
HtE T RFMEEE 4 N s E 28 1 AFEARELR 9, Heeiasg
1 AR 6 RSB 9 MIpre JbsR; i P IEeE 1 BE TR Z RS 2 P
PR R A IR AL AR N, O S 22 A A 2 T R ol ) IR AT I A A D ol B B A 7

3



WO 2018/126572 PCT/CN2017/082986

Bt 8 MR MESE 1Y i i 2 m AR 4 SN A AL B 7, A
BEHBEREL 7 FIE A 77 1 S A B 6 e A ERE AR 4 N EE SR ZE R R
ik 2 BRI IEM A AN, H SRS | SRS Rt 2 > ), R H
o 2 5 PRI S AR 4 2 (R R TR E e 3 G A4 5 A IR ZE RO 2 SR
W5 EE Hh 3 0 PR

ARG, PR EE TR 9 AR, R BRAS, Al ERds i iee, A
Er R IRE ST NIRRT 24%, 7l @SRy Prid s RIS R 4 B9 B AR5 80mm;
BTk i S E A 1 A 6 MRS BAHI S, B 6 XS Frid 348
NFPER K BSE: BTk & S A B 5244 4 (1 Py BE B T w2 LA

A% BRI EL A S 7 0

B JGAERE K X SR X 10 i T B B R KB AL 11, AR R KEEAL 11 WA B
P AKX EERIX 10 A b S A ige, MERM S SRR 4. & 53
e 5 4 S E 25 AL 0 (oG, B S IE S 1 AT R 9 @it A R R
TGS FVBHLR A B 8 A I R AR B AR, FIFTA ASEHL B 7 R
F1 6 AG 2V AR A B TR 9 FERIR I A A EL A B 8, B A TR 9
(K 2R A BB IR P i SV 4 1 A XIS SRR e SR, MR 5 i S
1 AR AR R 22 R TR 2 (Y8 s 4R R AE R AR MRS, DRI, R 2R R LS 2 1994
PG QRO 22, VBRI )RRk m R o ge . A BON RS, AV ROR
BE/ANT S0CHFATHUH IZ KR R B, FRAERR F K X B il X el B 5

Ph TR AR AR R B G SE T 7 20, RS AR 0 T AN R U @ AR 5
Kevit, EAE AR AR N, R DM A TR A, I L e AT O
AR A% R B R ARGV FE



WO 2018/126572 PCT/CN2017/082986

BAERF

1. — R KR KB LN IR B R A E, HAREAET, Gffs RhEseg
(1), HZEREEE (2, ffgedil (3D, mEMEERE (O, FERERE (5,
B R (6) BABCRAKERAL (11), HIRZERHEEH () MEEADT I

Horpr, Pk g SR A e AR (4) B TR KX RN X (10D (8 B K KL (11)
N, BsRIT S KK EESL (11D BOTRERR HR AR EZE A S (2) 2Ky
AR, HRERETESRERERE (O B mRRESE (D AEMmEAE TR
(9, HRESHEZE (D, B3 (6) KAE TR (9 MRA B, &RlE
T (D WETRZERBEESR (2) FriH g ERiEEEn, JF5RERBER (2)
JIv I RGP TE MR A T A N DT B 2 v B (8D A (1) [ b %
B FRER A (4) SNE RS HBEEEEL (7), A AN (7 RIRIE Ay
A EA B A (6); B RERTRE (O MNEESEZR AR (2) B IE
WA AME, e RETE (D SEERKBED (2) ZE. BEKEER (2) 5
B REFE AR (4) 2RI & R E (5) 7, BZEKBET (2) S5
REEMNMERE R (3) W FLME.

2. MRERCMIER 1 Bk 9 —Fird K DR R B LN IR R B R e, MBS E
T FrRAEIE (9) MK, HAERSHAEATE (1D WIIRBEN 20%-25%

3. MEBCRIEER 1 BTk i — Mo K IXCROK B LN IR R A A, R EAE
T, ks P REERAE (4) FERLE 73-127mm K,

4, MRAEBCMER 1 Pk 9 —Firb K DR B AL R B R e B, MRS E
T, FiRmSRESE (1) LA (6) WHERMH K, B 6) XA
ge bk

5. MEBCRIEER 1 BTk i — Mo K IXCKOK B LN IR R E A A, R EAE
T B S FRIER K R

6+ MEBAER 1 Frik i — Mo K IXRKOK LN IR B A A, R EAE
T, Frikem SHRERESER (4 1A EEMA TR R A A



222222222222222222222222222222

\

RS
\\W
\

\\\\\m



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2017/082986

A. CLASSIFICATION OF SUBJECT MATTER

HO02J 7/32 (2006.01) i; HO2N 11/00 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO2J, HO2N

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

thermoelectric power generation, heat, thermal

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

DWPI; SIPOABS; CNABS; CNKIL: #£H, ‘KX, K-k, F, 5L, KH, BEKHE, S, ##, coal field, fire, well, generat+,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X CN 106223312 A (HOHAI UNIVERSITY), 14 December 2016 (14.12.2016), description, 1-6
paragraphs [0031]-[0069], and figures 1-9

E CN 206379767 U (CHINA UNIVERSITY OF MINING AND TECHNOLOGY), 04 August 1-6
2017 (04.08.2017), claims 1-6

A CN 106288465 A (CHINA UNIVERSITY OF MINING AND TECHNOLOGY), 04 January 1-6
2017 (04.01.2017), entire document

A US 2005051208 A1 (MOUNT, R.L.), 10 March 2005 (10.03.2005), entire document 1-6

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or

other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person

skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

21 September 2017

Date of mailing of the international search report

13 October 2017

IName and mailing address of the ISA
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

[Facsimile No. (86-10) 62019451

Authorized officer
SHI, Weiping
Telephone No. (86-10) 62089414

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2017/082986
Patent I?ocuments referred Publication Date Patent Family Publication Date
in the Report
CN 106223312 A 14 December 2016 None
CN 206379767 U 04 August 2017 None
CN 106288465 A 04 January 2017 None
US 2005051208 A1 10 March 2005 None

Form PCT/ISA/210 (patent family annex) (July 2009)




E R E R E [ F g =

PCT/CN2017/082986

FRER S 2

H02] 7/32(2006.01)1i; HO2N 11/00(2006.01) 1

2R PR LA 2028 (TPC) B R i 452 8 I 22 2 JS RN TPC T A 7328

B.  MERWE
FER KR ARBRBEUR (B 2R R SR K5)
H02J, HO2N

BB AL FR TR A B4 B 5 R PR BE SRR LA A M AR 2R SCR

7E [ Bt R 2 R 10 B TR (BB IE AR, MR oD )
DWPT ; STPOABS ; CNABS ;CNKI: BEFH, “kKIX, Kok, ., 454L, KH, @ERE, S8, ## coal field, fire,well,

generat+, thermoelectric power generation, heat, thermal

C. LiEP Sy aG:
2% m* Sl R, WEAT, IRIIAHSCERE FHIC AR E R

X CN 106223312 A (E#ERZ) 20164F 12/ 14H (2016 - 12 - 14) 1-6
LRI [0031]-[00691 B, B1-9

B CN 206379767 U (FFEF LK) 20174 87 4H (2017 - 08 - 04) 1-6
AT R1-6

A CN 106288465 A (PEFEFKZE) 20174 15 48 (2017 - 01 - 04) 1-6
A3

A US 2005051208 A1 (MOUNT R L) 20054E 38 10H (2005 - 03 - 10) 1-6
A3

[ scoprrecrassmispm . LI R

“T’E$mﬁ&%%ﬂEZF“ﬁ 5 RiEARIRAL, (E0h TR

Pk f EL R A,
* BRI AR R ERER B £ e L

wnr WA BV TR TIUA B — R A i

X SEBIRKETEH, BEEEEC, W B R
wpr FERRRI AR A7 S e ) VoS st =
o A R Ll ST SRR T B S — B S A A
L R e R ﬂ”wmuﬁfﬁﬁﬁﬁmAﬁﬁiﬁﬁmﬁ”gﬁﬁ#mﬁ

P ) HAAL S

WROSR AT A BN EANTT AT RIS “g” RIRERIEIOH

AT H 58T B g 0 AR T BT R R (oo A H S

“n”
“p»

[ PR &R S Fm s i H A
20174F 9H 21H

PRt =18 &5 %y 5 1
20174 1087 13H

TSA/CNH) 42 FR AR 25 H ik

A A BCAEANE [E Z AR AR (ISA/CN)
o [ Ak 5 AT R X TS T 6 S 100088

HHEZ (86-10)62019451

Fek

LI5S (86-10)62089414

= PCT/ISA/210 (5E270) (20094E7H)




REEe Bl 1A
TR HIRES PCT/CN2017/082986
K 8] R Wi ARG R s
CN 106223312 A 20164F 12H 14H .
CN 206379767 U 20174F 8H 4H I
CN 106288465 A 20174 1H 4H I
Us 2005051208 Al 20054 38 10H .

#F PCT/ISA/210 (FIEEFIMIH) (200947 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - claims
	Page 8 - drawings
	Page 9 - wo-search-report
	Page 10 - wo-search-report
	Page 11 - wo-search-report
	Page 12 - wo-search-report

