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Three Systems of Energy

14.1. Three systems of energy transfer.

3
2

Long-term system
(aerobic)

. Immediate s
(ATP r)

Percent capacity of energy systems

[
2
Imin

Exercise duration

i Lippinocott Williams & Wilkine



The predominant energy source
depends upon (1) duration, and (2)
intensity of exercise.

Metabolic

S pecificity

Anaerobic Anaerobic Aerobic Aerobic
Power Endurance Power Endurance
(Alactacid (Lactacid (O xidative (O xidative

O xygen Debt) O xygen Debt) Maximum) Steady-state)




Metabolic Specificity

14,2 Performance clazssifications based on the duration of all-out exercisse,

Strength—power
power lift, high jump
shot put, golf awing, tennis ssrs=

ATP-CP

Suesiained possaar
sprints, fast breaks,

S00-400 m dash,
10— =wwirm

D Lippirsalt Silliams & Wilkins



alise (gla )l ST L (g jludn (gla 4ali 0 55616 38 &l S

e aily Caalitid Joss fia Caaldind e oli oS Caalitiud <y s SalT Jale
j‘uﬁﬁ‘rs&_,&a .LMJSACMJ&A -LML’SA-J\*}QAJ&A .\Qj&»,& M&‘ﬁ‘

RM 100 30-60 RM 10 - 30RM 5-10RM

Al (5,9 ad 5 S 5 GO i el A dliae paa (450 S5 s
s e danic e g€ eabc e g S a3k ¢ e olisS calar Caily ¢ o) 5l Al

qj\»ghﬁjﬁ e - guae S Dlme . auae NS 5 ol gla oy
QJAD‘:L,S‘;}):“

Ll Sialdi) (gla g e dadly ¢ Juig S ¢ (S g1 ¢ SIS gﬁ{gc"g)bjﬁj‘,
$30 S ¢ Juiuy & @ Juish ¢ Uiy
Oa ASA!




4al s 5 30 b
HI'IIIIIIHIilII HIIIEI [HI‘IWIII]

Wecks

:||"|'||'-.|"'|.'

Violume

. b e

Moderate

iy Lo

Very Low




gé}&t\gﬁ&a‘-3
@i g st Jual - 4
el (S5 deal - 5




B 440 4S Gl (g )lS0 ) ) g oaiiS (g pal 4SanSly 43300 Hlald 4y
-@‘J_)JA‘JL)DK:\“J%O‘J:\GQ&Q60,3.&\.4&‘3&_)_,&
A oo das pald (S)5 5] 508

.QJLwM;L\JQA‘JJQ\MASM‘QA\JQMﬁG
UMJcMJL;MJuAL_\u‘uSAA‘;Ap 349 "‘_‘.1*4.'1\_33&
J&aJJJ‘}Ju\JJLLu\LL\AQ\M

.‘;J\S&_,u{ye_’huuScuumg.u)umJ_)daa‘aa‘(é\}
uu\ommy\mmu\ﬂb_,}h




Bl Sl i dy o el b il 38
Al ) A e VL

B JJ&‘_)S‘JQSUMM‘JS‘;AU:UASJJ&JJ#
Jﬁwﬁ@ﬂg\ﬁ‘c&ﬁd\ejjﬂc&_g&
,Jﬁs‘)‘_)ﬁcﬂ;bﬁu‘o_)}auﬂ\\sa)‘y&ﬁ)a




WGl 34 pania paddidly (5 KE )5
W 25 e 393 Gy Jal e (ke 3 SS9 0 Slee

A5 02ld (el o3 ye Al g3 2L el Gl
W gl ) gha 4y LSy (i el il 3 4y () ISE )5 Ol il
. AAga Gl
H 42 Qg‘_)aa..ghg.t_)a¢ J_,.;}a‘;dpcﬁb)\.]a‘ ol
IS gal e (63 i el cgladali 3 5a OIS




W Oped 0 5 Ol 80 A gy ) shay (3 pad
4.1\,3‘;4 u.uA\S Gal ylal 5y 93 e )
.m\y‘;ad&w‘uuh.xﬂ Ll ol s

,g\.w\un;dﬁ\.u;\,am% ¢ Cadl S,
L)l g S
.Ju)tc@mh@f‘é{).hjﬂ}l,buu

& Al 3k 3 u‘J‘SMJJJ U-‘S‘-“




B ald (58 ¢ eabliaial il ai 48 Cand (o a8 (S 505 Jial 2 9gda

B Glie e day)alli S g0zl da s g 8S) ) cas aigfh ( S
8 )

54 ) Luaa o 3y Cae S 558 Gal iy 59350 ALl il




B Sl IS8y ca sl aladl alite JS& 45 cily yai S
Al aal & Gawa 1)

W atiea o i g oo el ) duala (sl ()8 5l ) gk

B i oS g | iyl 5 )5 4S B
L ol (505 sl Clen 534S (S5l e i sl (S5

S 6l 5303 38 CauS e (Y gl iy i g 4L8la

Al aial & G




B Uabe oo pli ool Lol Ualia il ) o) caa s Tl azally (o

LalaSs aui€la ol Uy ¢ oty 5 3y i Ladd oy S0 S o TG il

s) ol 381 oy S g,
]
la off 4oyl 5048 3S a0 L8 (S5 sl s 58 sl (s )8 Sl 4y Jeal
O A Cuy o8 (yaiaad g Caaliingd ¢ H da gl ¢ il ol o IS 3 gagn
,.\Jg_‘aﬁﬁob&&j”ﬁm&u,u Gsails dla caid& cla




oS oLl i)

B 4485 10 0 )5t 4S () 40y yiShaa ay dipdiy ) )SG51 044l s
Al a4 S T 5 lial aa o gie 43 e S aily g 3 (3 )k
B 048 asd addi S plai 0 iy paiduda ja 0l S5 30 sama gy
¢l 690 43 )9 %504 LSS 10L 552
.Jﬂu‘e‘%-“ 3¢
] 2 j)agmnygdofisr e yed A 3 )l ST Clady alail Sl 48 Jla
(il ) sa iyl 8) saliiul 3 ) ga 43 g ey A 38 Alpdin ) S35 10 Qs

Sl 38 sl (OIS 12-6J sana ghay Ysaamia sla ) 5SS ) Jla s
Qg o odliiul Calida o4 el gla 4l o &




oS ma ah 5 ah s Ui

Caaglia yiSlaa Uoai) 38 ) ghay (g a3 Hl "o b g o
Aty e AIS Capni 4 W ) ST alaad 5 Sl 580
c :Jla )y

95 ¢
g (e alail 100
) Dlata SiShaa 5 0 gl s " sSaa (e p MUlg )y 2
A S @2 &9 )l SS S 5 %100- 95 Jhe
203 DA 3l ) ST alaad iy pad b (ALK L ey T 4
A e il 8




B2 5 R o ey Sl iy iy el 3y Jay el eyl
la ] sl (80-95-90- 85-80) 92)Ag9 A &J R PR L I ‘5—))’*
Sled ag b,

B e 43S R 3050 58 50 IS 6-4 (o pad syl 2 LI USS Ao

. g

B s sl oyl b o g (s ) (S o8k i
Al e QN jiS)aa

B 80 Lo ¢ gy ydidindyn SS9 60 L s S )b 8 & 58 ol
pladl o9 e 2l 5 % 90 (il b s Gl A IS S %
A8 (g ol Adpiy ) SE G % 80 L LAl oy




58 )b

Caaglia | oadi lagla 433l 3 cajbie (58004

JISE6-1 L adpdin H) S5 &Ly 9% 100-80 = < 8
JSE12-6 L 4l ) )SS &l % 80-70 =555 yula
DSI15-12 b 4dadn ) S5y % 70-50 = Caaliial

p e Caaliinal 5 ¢ g 5 yula ¢yl (o) y Ay iy o
A8 e Calie 558l sl (g 35l ) saliiud




e glie iy ya Aai 53 318 iyl o Sa

B 02 )5S yad A i) aa 5240

B L gl 0 S o pat A Al Aa 5320

B o2S el d il a3 16

W A% b 3 il aa 3 10

W i O 88 ) )y da 22

W ) 4dia 84 50 i pdiy Hlaia oy il

Wyl o ae Ola ) Ha e A 4dd 5 jala o) HISKE ) e
(W e diila ) 500 gla agia 50 iyl Ly Sl




General-to-Specific Model

m Specific — >

1 -
Elite Athletes
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Trained

Intermediate

Variation

Less

Non-Specific




. Becommendations Tar progression dunng strength training.
Novice Imlermediate Advanced

Kuscle action ECC and CON ECC and CON ECC and CON
Exerc. selection aingle and multiple-joint zingle and multipla-jaind Single and muligle-jeint with multi-emphasis
Exerc. order Large = small muscles Large == small muscles Large =2 small muscles

Multi = single Multi = single Mulli = gingle

Kigh = low intensity High = low intensity High = low imtensity
Loading 60-70% 1 AM 70-80% 1 EM 70-100% 1 BM
Volume 1=3 = B=1Z reps Multi sats = 6=12 reps Multi ze1z = 1=12 reps
Rast imtardals 1=2 min 2=3 min—cone -3 Min—=gore

1-2 min for othars 1=2 min for others
Velociny Sk to moderate Modarata Unint. showr to fast
Freguancy -3 twk 7 2-4 dwk 7 4-6 dwk
=<, indicatas the praceding exercise is fo be performed before the succeading exercise.

ISy

ABLE 2. Hecommendations Tar progression dunng ypertrophy training.
Movice Intermediale Advanced
Muscle action ECC and GON ECC and CON ECC and CON
Exerc. selection Single and muHipla-joint aingle and multiple-joint sinple and multiple-joint
Exerc. arder Large = small muscles Large = small muscles Larpe =2 small muscles
Multi = single Multi = single Multi = zingle
High = lpw intensity High = low intensity High = bpw intensity
Loading 60707 1 BM T0-B0% 1 AM 70-100% 1 BM with emphasis 70-85%
Volume 1=3 = 3-12 reps Multi sets = 6=12 reps Multi sets = 1=12 reps with emphasis 12
Rest intervals 1=2 min 1=2 min 2=3 min—heawy
1=2 min or kass for athers
Valocity Slow to modarate ko o maderate Slow, moderate, and fast
Frequency 2-3 dwk 24 dwk 4-6 d-wk

=, indicates the preceding exercise is o be performead before the succesding exercise.




Ecormmendabions 1ar progression dunng endurantce traming.

. Recommendations Tar progression dunng power rzining.
Novice Intermediale Advanced
Muscle action ECC and CON ECC and CON ECC and CON
Exerc. selection Multiphe-jaint Multipla-jaint Multiple-joint
Exerc. order Large <= small muscles Large <2 small muscles Large <= small muscles
Mast complex = least Most complex < least Most complex < least
High = low intengity High == lpw intensity High == lows intensity
Loading B0-T—strength T-80%—strengih =80% for strength
J0-60"—velocityAech. A-60%—velocibytech. A0-60% for velocity
Volume Similar 1o strengih 1=3 = 3-G reps 3-6 = 1-G reps
Rast interdals 2=3 min—gora 2=1 min—core =3 min—haay
1=Z mvin for others 1-2 min for others 1-2 min—moderate
Velocity Maoderate Fast Fast
Frequancy 2-3 dwk 2-4 dwk T 4-6 duwk !
==, indicatas the praceding exercise is fo be performed befare the succeading exercise.

Frequency

Moderate—nhigh reps
2-3 daak

Moderate—high reps
24wk

Movice Intermediale Advanced

Muscle action ECC and CON ECC and CON ECC and CGOM
Exerc. selection single and mulfiple-joint gingle and multiple-joint Single and muliple-joint
Exarc. oroer Variaty Variety Variaty
Loading S0-70% 1 BN S0-70%e 1 RM 30-80% 1 RM
Wolurme 1=3 = 10=15 reps Multi sets = 10=-15 reps or more Multi sets = 10=25 reps or mare
Rest intervals 1-2 min—high reps 1=-2 min—high reps 1-2 min—high reps

=1 min—mad. reps <=1 min—mod. regs =1 min—mod. reps
Vebncity slow—moderate reps Slow—moderate reps Slow—moderate reps

Moderate—high reps
45 dwik T
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Muscie
Kclion Selection Ortier

Far Nav, Ial, Adv:
51 & M < emil BI-T0%: of 1Rk
S & M) an W = &l TO-ED% of 1Rk
51 8 WU e - empiass M Hl = LI IHM = FzR

Resl Inlenals

For Now, InL Ay
23 min. for coes
1-2 min. far oiers

Loading

ECC & CON
BCC & CON
b & LY

-3 aele, 313 repa
Mull. Seta, 612 repe
Kok Seis, 1-12 mps - PER

Fer Nav, Inl, Adv:

ECC & CON
EGC & COY
B & LY

& MY an
A TR
R

Lamge = emal
e
Hl < LI

BO-70%% of 1Ak
OB of 1A

-3 26z, 312 B
Mull. Sets, 612 repe

=2 min
=2 min
WH; 12 min

M1 ol TREA with empaass
FE

Wl Sets. 1-12 eps wilh pmphasis 23 min
a5 R

on B-12 reps — PE L-WH
Fod Moy, Inl B
£-3 min, tor oo

Far Moy, I, A Far Naw, b, A
Moty M) Large == emal

Fai Wiy, Ak, Adv
Haawy ko | =B0fe) = strengih
Light (Z0-801%) - walocity - PER

ECG & CON Trein Tor sirengn 29w ik
= mpek

i mpank

FOG & CON Mgt complex < least complax 1=2 min, for others

ECG & COY i< L

1=3 sets, 3-6 eps
I-6 wes 1-fi s — PER

For Ny Ink ey Far Kax, ek, Adw
1=¢ min far high g sats 5- 4R

Fer Naw, k. Adv,
Warkly in spquencing is
reamimesred

ECG & CON

ECC & CON
ECC & CON

: GOM, concaniric;

AR AT 0= 0% of TRk T=4 5Hs. T0=14 naps = KK

AR Y LN TH M- HA

ARA N

50-70% of 1R Mull. Sa15, 10-15 reps ér mona 2= = sk
J0-30% ol 1AM - PER Whill. Sets 10-25 raps or mane — FER d-futek

cad; 8), eingha-{oint; WA, mulipl-joint ae., amecises; HI, bigh inansity: L), bow imorsty: 1RM, 1-rapolifin maxmem; PEA., perisdized; WH. vary haawy: LM

i

=1 min lar 10-15 s




