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€l (Problem statement)

B LARKRSERR. ATHE

Fossil fuels are limited and non-renewable
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Proved reserves of fossil fuels in US, Russia and China
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Relative per capita availability of fossil fuels in China

Coal Oil  [Nature gas

US 22.28% | 13.86% | 14.25%

Russia 15.85% 2.43% 1.74%
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S IEJ ﬁ el (Problem statement)

m BEMAgEEENAREFEESEENE

Monetary value cannot represent the true value of fossil fuels
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Variation of energy price from 1998 to 2017

Energy Price (USD)

S33.2/barrg' S28.55/barre|/‘
| 1/15/2009 | 2/18/2I016

4/34



S fflj @ El (Problem statement)

m BEMAgEEENAREFEESEENE

Monetary value cannot represent the true value of fossil fuels

ﬁ‘éEijl =lemaE:mEE#ET S % RINENEFENET.
REEEMSMETRERE~SHEENENERIEENE.
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S |El ﬁ El (Problem statement)

B LARRFLZSHHANEREAHRITTIAR

The essence of development and utilization of fossil fuels is not uncovered

& KHls XS ¥/ gEE (maximized net energy) HIM S 7E
BEREALZSFIRNAREBHETTIAIR,

¢ SEEALZEFRAENPRETLF TN, WEE
#ZiR. MEFEZHTFENHEUAEMERE.

¢ AEEE S EBAMETN BRI AR IER
NiEER, URERIEAZ—ITIRERTNHE,

- \0 %ﬁﬁ?fﬁ%ﬁ'—ﬁ?&f&%ﬁﬁ%’ﬂ‘ﬁ‘ﬁ%%jﬂ{ﬁmuo/
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S fl:Tj ﬁ El (Problem statement)

B EERNER SN AR

There 1s no method for calculation and evaluation of energy flow

HANE
® FEE (energy) RAERAELSMEZ P RIBRIZ Y
ZKJ& (objective essence )
& DB EEMFRETR Z X IEBEIR 22 3 (non-energy
elements) B2 BEFEHI EHZ £,

VAN A=

® SEE=EEHESMEF Yo S 1832 (distribution and
control)ER Z T E SR

¢ R HTHEREERMNEPHRAKIER (amplification
effect WE 2 51 N HIEER K /

L B A — =
BEERREE
Schematic diagram of energy flow
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'f/tE E‘E% Iﬁl ?ﬁ,:*ﬁ ‘It; (Energy curing and circulation properties of fossil fuels)
B ER %

Energy curing and circulation properties

aBEFEZEFIAHERBMBARS(ature state) B FGES (energy state) B9 E 7 — 814

B RiEtAEREBHEERY

Energy curing is an intrinsic property that fossil fuels have

el ESNEECEEWE. 12 BERERIEPRRIRY
Circulation is another property of fossil fuels, in which, the fossil fuels in terms of energy will be
transformed, transferred and cured into negentropy.

s
s

o HASE_ e, wEYTE AU =Q+W
o HpEE— . SEREETEh AR, n=1-%

1
& R PERBNERLEE. 45 =99 _
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. S 'f/tE ﬁ%% IE' ‘?)ﬁ;:*ﬁ ‘It; (Energy curing and circulation properties of fossil fuels)
B AsEALZSFRARS

The system for development and utilization of fossil fuels
AR ZS5FHAREZ2R T EIANBERFRENTRRS

- A

¢ LAREBEHLASHRHEEFN
REPIEANDE. RENKE

(provide and obtain the negentropy) el
BE R RE
iNpUKE IR S0
& RIS EANNBEZERF 1T 1T 1T

22 fHE 58 K& FHF R

J - b

T g = (net energy)
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%E ﬁ%% Ijﬁ_' %ﬁ:*ﬁ ‘t’ff (Energy curing and circulation properties of fossil fuels)
7R B B BRI AR

Definition of net energy

PRt ERERIRE. B, L2 (resource, environment, safety) F 2R Z G T, LARE
57 B8 fafi(inherent negentropy )« [EHAM 2 {18 = (negentropy increment) 5 jE A 24 ( the

provided negentropy) Z.Z o

AREEL Bl BEEAEN Rl ARG R TUEIEE M

-----------------------------------------------------------------------------

e | | [ i = | [a]ii[m|[e] (e
SNE | ElE == |sliz]|E 2
E1EIBE I M e HE L FAER
AT I .- Ly 1
namN g I AESHE TR SE R A
pessascenes s IR -l AR RN BN P RE 1 T EARR
PN = N R Y IR ER R
:% |—‘—|: -------------------------------------------------------------------------
A My i
[RIR 2L | mmEmR S
EQZ QZ Qn:

----------------------- 5 $RIGE B E

Diagram of net energy 11/34



— < wE ﬁ%% Ijﬁ_l m:*ﬁ ‘[’ff (Energy curing and circulation properties of fossil fuels)

B SRIGEENBFRIE Mathematical model of net energy

RIEEE A LA TR FRARITRIA:

RiEFFEENGSTZMAZR (BEHkE~E. fEAN. BERAREFRR) o, #

/ AREEAN: E=NOLx,,x) - WO,y y,)tM(z,2,,---,2,)
= N(x(a;))—W(y(a;))+M(z(a;))
HREH: Q(E)=q,s, <S(E)<s,

ZMA R AREE KRR

WAFE X HIEE, SR %% F 5 = & K X (Maximization of net energy)o

\

ATHERRIGEE, SIAGRETEKFRH(negentropy demand coefficient) (a;) , IFER

BEMFEEASMEPREE KRR, EBEABEFE~HEER FRAK

_/
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= ﬁ?, ___‘Jﬁi‘,ﬁj}’ *ﬁ‘ g (Energy flow analysis theory)

B SEERTHERHIED

Negative entropy demand coefficient 1s proposed

BE = 77 UTIR 1L (Energy flow analysis theory)m T3 F| g E R —FIRL, A THRRAE
A, BN gEERAEIE TN 2RgE=E2

/Oﬁm AR BN AL (Negentropy flow)Z 1L & M4+ 17 kﬁ}ﬁ\

- N e s s wr e o S ECIAE
L SEIAREIE BHRE LR, — §
L SIEEAY I (regulatory mechanism )L /M EH ELZRE RE2

TIRAR

RFEHT, BLFEFIRARATHBHNDE, &

e ASRTE i
eSSk S /%’TEIJ REE R A —FhFEL; - ‘

EEZEd-
Qﬁm(Evawauom%ﬁua*.z%jw SRR gﬁ,f/ O e
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=. BERMTE

LNy (Energy flow analysis theory)

B BEEAERE
Energy flow matrix
HEFNERTmORNE, BEXRENMEIOR . ARBHSEF~REFOAE

RENER, MEEBEAROTBATE, B ARK AR IR e
RERRGA ‘ P

2o e o 144 DA W% R A e T Bl = A e | IR RE T
FIBJ\}:IEL\—FI L ‘g'% E’\Jﬁ*ﬁﬁﬁj&éé
L L o L, | mom o om, | g PN
. 1
i e - Il X1 X12 o Xim X m+1 Xy m+2 Ximen | G ﬁﬁfﬁ}jz‘ﬁ'ﬂﬂﬁf‘ﬁ
HFHE;}E}MHHX\THE ﬁgﬂf Iz X1 X2 Xom x?.,mol xz,m—?. xl,mon q, %H’\Jﬁﬁ%{#\:gﬁ
BT | ] : : : 5 : -
cobti N S ) IR I S P el
T N e | oy T
1 m+1.1 m+1.2 m+1.m m+1.m+1 Tm+1l,m+2 m+1.m+n m+

- - - . . . o] *%_1;15 éé
EE%&F*}? %}ﬁ: 'lm—Z,l Am—Z 2 o Am—Z,m Am—Z,m—l Am—Z,m.Z o Am—Z,mfn—‘ ’qf..
S . . . . . . .
= |
IBTIEIAN |

| ' ' ' : : || AEREIRFEmXTH
\Hn xm—n,l X o X ‘xm—n.m—l X

EZ_ iﬁ \L‘EE m+n.2 m+n.m m+n.m+2 o xm—n.m—n im;\lh\ %E"] ﬁﬁ%'ﬁt gé
MR -
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AV T DN —5
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= ﬁ% __ﬁﬁj}’ *ﬁ g (Energy flow analysis theory)

B BEERIER

Energy flow matrix

HLSEFMBP~RAVRE, BERARELRRE. ARERSE~REFOAERE
xR, “EE'T’EJ’J.:J%E’J#E*T\/E EVHENREERERE:

l

R BEVR = il A 7= JERRUE = A 3
L, - I 1, e T Q -
X2 Xim xl,mol xl_.moz T xl,m-n D Ne -
x22 ’ xZ m x?._mol x.’.,m—z o xz,mon q2
X m2 - xmm A:m,_u_L—_]_ 'Ln.m;z . 'Em..m;n qzu.l
xm—l_.z o xm—l_.m xmol,nhl xm»l,moz o xnhl,nz‘n qm—i
xm—Z 2 o xm—z,m xm—Z,m—l xm—z,m-z o xm—Z,m—n qm?.i
: : : : : 1
T : JEaEEE
y— e e e e e i L e il e e ol ] e o ﬁ’;ﬁfiﬂj
N
L gedRITIL £ d . d d d . d d
2 m m+1 m+2 m+n ()
1720 DN - -
<
a)z o a)m wm—l a)m—Z o a)m-n a)Q




= ﬁ[’?, ___‘Jﬁi‘,fj}’ *ﬁ‘ g (Energy flow analysis theory)

B ERERE TSR T ERE

Calculation of input and output of negentropy in non-energy production industry

JEREIR ™ M RY SIS B 1% (negentropy property) @ E 4 I 2 IHFERIAEEEM A MEE L L FRISE
R Eit, REEFRRITULABIRAESFEHEERS, BEVuFER~ Al HBREERE

(calculation model for negentropy production of non-energy product), LRI :

/A R AT L R 3. #IARIFEAME AN \
NZ(nl,nz,..-,nn) ’ I’IJ-:ZXL”HJ. W_|_D:(d,d2’...’dm+n)+(a)1,a)2,...’a)m+n)
i=1
2\ JeRERITL A~ RAENHFELLGIZER 4. FFRRIRESTULSBRA - HEBORBRR
b11 b12 bln
b, b, - b, Y=N+YB+W+D ~

1“ Vi :Zxki+wi+di

=(N+W+D)(I-B)

. . te . =1
K bnl bn2 o bnn j},/
_ _ 4
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REE T
PIETR AR SR

Negentropy demand coefficient and optimization control

57

ﬁ*ﬁ%ﬁ?%ﬁﬁ(Negentmpy demand coefticient )%%ﬂ!ﬁ &z A\
RBRT 1Tk B S kSRR B S EC 1T

Ik 2 s kE = HegEE B,

, BRMEFRP. REXFMRMEAFIEE~EAIERA

a
> %ﬁs}zgﬁ a,‘j =

X

> AR B GBI

\_

by, = )

. m+n
X, :Zaij-xj+ql.
j=1
3 m+n
= Za,a. X, +w +d,

S

_/

d

1B (Energy flow analysis theory)

=R BRYRIEEER:
> ML

increase the negentropy produced

> RN
decrease the negentropy input
\~

b SIS RO R ER

reduce the environmental damage

~

/

’t
B!

FKRARBEERTRER

Diagram of regulatory effect of the demand coefficieiit
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LNy (Energy flow analysis theory)

=. BRI

m EERB R GAREN RN

B Relationship between demand coefficient and increment of negative entropy

=M E R WS IR ENHFREN: RAREWmRN:

SRR | MR A
| SURME | HRASC 4 SRR
S Ax, =D pyna, Py =X/ py = ORISR ¢y, =L

m+n n N xk+a)+d
FRBN Ay, =D ¢,-a, & =V,/a; & < 0FENGIEHD kz_:‘ oo
i=1

J

i=1,2,---.m+n

ﬂ:j%’ﬁig ACO]- = ; (DU . aij ¢l] = G)J- /al.j (Dlj < Hq‘%ﬁ%ﬁ&¢$*§i§l‘%1& fﬁiﬁﬁjm_ﬁﬁcp_&gqﬁziﬁtz%

FERP—BEARRER
Heh, #EANEMERZBNKNESHABERAN, ZHUR | | ZREBRA—REARESRER

BT (R, 188 RHA R B ERGHIRETRN. 5 Qﬁﬁﬁﬁ—ﬁﬁﬁﬁi%ﬁ*ﬁ@

B E R HKAYNEE SEE R YHIZEH & (linear combination). o




= ﬁ% __ﬁﬁj}’ *ﬁ g (Energy flow analysis theory)

B RGERGEEER AN TR

Regulation and control model for net energy maximization of the system

A RET L R B A B R B AR, BREIRS], 2 8BEKR, I
BRIPEER IR ARER, EUMTﬁ%EHﬂEN

m+n

— x Za X /0) +d,
" Z(xjﬂ?,j)-a,-jﬂl,-
MaxE () =Max ) —— S.t# Q)<x'<x'(2)
. Z(Xi+8k,- +§0ki)'aki+a)i+di j ZKyoh =125 meAn
k=1 \*1(177"‘7 HENZAREELTR

BISIREKE, ABAAESMENENARHERRBMBEA=/q,/ BT ENFKEZEK
EBHSERESSHENGS, BEMERERR. MR, RENLSLZREKARES
THHSE M EFIEEERKL
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B REFERER

Quality evaluation index system

i j( %-LSIZ%{ZIS,% (Evaluation system for maximization of net energy)

T E &

—ERAEPR

PRI

Negentropy
provide

PR ES

Efficiency for
resource utilization

R RIF

Environmental
protection

REEF

Safety production

HEA R

Society development

—IRARHR

1. 5iZEAN
2. B EN
3. =M

1. RIEDAE
2. FiRENS =R
3. BEREEILE

1. FiFHFE
2. IK R IRREIA
3. MR
4. [EFIHERL

1. BRIEEE
2. Bl 2 B
3. &M

1 E~KEE
2. FFE LR REN
3. BHx BIlFRE




m S ?‘f a"ﬁ‘“ ﬁ%___ Eij(rf,t-\[;lzm'ﬁli /% (Evaluation system for maximization of net energy)
B FREERENTNIRE

The evaluation process of the net energy quality

¢ EFRITENT—E 3 3
FR g ERETMTBZRIER f \
M !
A 53 J9 P FhEBY o > ola x
v' IE$8FR (Positive indicator ) v Eiekn v sk
v TaiErR (Negative indicator) X B i
X _ Vs y=1 whef - =1
v hE) &Y FR(ntermediate indicator) | : 1| i\\‘ EE#‘E{E);
— ' I N\ ¥
v E‘éﬁﬁ*ﬁ'*ﬂ'\@ompound indicator) //4.):]1'___ : mfj\ﬁi
0 a > " a|0h x
v a1 BiaER v SEEBIERR
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m S ?‘f a"ﬁ‘“ ﬁ%___ E)l(j(’f/t'\l;lzm'ﬁi /% (Evaluation system for maximization of net energy)
B ERgEREMTNIERE

Th luati f the net lit
e evaluation process of the net energy quality AL
& % E R RIFRINE |

BRI — LS, I
ERSHE (AHP) BEEEIEtRN | FRER

EE (indicator weight).

¢ FRIGEBRENGS VN
ELkrEFENERER, FRAZ

JB AR T (multi-attribute decision-making)
> \ - &b = s 1AL \.
FEMAEAUNR—RERE RS o s S
SR P S MR R R BTN ///
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m S 7’? a”ﬁu ﬁEEJEﬁ'j(’f/t"[;F‘mﬁ: /% (Evaluation system for maximization of net energy)
B RBEREFREEFAIKUNBIIESR

Circular economy is an effective way to maximize energy utilization

& FHEMEZFFIEIE: UIEENSWF AHFIEIRAF] A (high-efficiency and recyclable utilization )7 B ¥x,
L “REN. BFA. BRI REN, UPMREESYRER. GERRFANESEF
(ecological economy )e

& FRMEZFIER . BEYIRRMEERRELS S KRB (matching), EXEERIGEEFR K.

SMER. EERRERENEL, | [
18311 5 S ARl FHi(technology innovation on
the node). EFLEHWEL (structural

reorganization in the chain). FKE& MK

AR
RS EFY

= Mm

(comprehensive optimization of the network),

>
RHENE S HERBAL. \_ =
U EFIFRAT

Maximization of energy utilization in industrial cluster
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%i@—% % /5 (Conclusions and thoughts)

LARINER — BRI L SR e ENAVEM, FRIGEEN 2T EE :),_\

¥ SiHEE SR ED
The concept of net energy is a new value in evaluating energy production and consumption
revolution

RERRBESMCENENARR, BRKETHREREGDPEIENTS%
%*$Mﬁml

FAREERAUERFEFLSFANZLER, AREUHZFEKINEF
BEERALHNARRR

Energy curing and circulation properties of fossil fuels is the basis for proposing net energy
concept

RERTHEELHELZAEASMNEPhAERE, #MLIEREER
AMHEEZETH

Energy flow theory is an important tool for regulating negentropy flow in social network,
and then realizing the maximization of net energy.

Energy GDP associsted with energy efficiency is a new way to evaluate social development )
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Thank you for your attention !




