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Tong 6n kién thic vé Céng suat va Hiéu suat

Trong doi s6ng va ky thuat, ching ta thuong xuyén danh gid mdc d6 nhanh,
cham cua viéc thuc hién cong hay muic d6 hiéu qua cla cac loai may madc. Hai
dai lugng vat ly quan trong gilp ching ta lam diéu dé chinh la_cong suat va
hiéu suat. Bai hoc nay sé téng hop toan bd kién thic cét 16i vé hai khai niém
nay.

1. Cong suat (P)

D& biét mot ngudi hay mot may thuc hién cong nhanh hay cham, ngudi ta so
sanh céng thuc hién dugc trong cung mot don vi thdi gian. Pai lugng dac trung

cho téc d6 thuc hién cong dugc goi la cong suat.

a. Pinh nghia

Coéng suat dugc xac dinh'bang cong thuc hién dugc trong mot don vi thaoi gian.
b. Cong thuc tinh cong suat

P=A/t

e P: Cong suat

e A: Cong thuc hién dugc (don vi: | - Jun)

e t: Thai gian thuc hién cong dé (don vi: s - giay)

TU c6ng thiec trén, ta cling c6 thé suy ra:
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e CONng thuc hién: A =P * t

e Thoi gian thuc hiéncong:t=A /P

c. Pon vi ciia céng suat
Don vi clia cong suat trong hé Sl la Oat (Watt), ky hiéu la W.
1 W = 1)/s (M6t O4t bang modt Jun trén giay)

Cac don vi bdi cua Oat thudong dung:

e 1 Kil6oat (kW) = 1.000 W

e 1 Mégaoat (MW) = 1.000.000 W

Ngoai ra, trong ky thuat, nguoi ta con dung don vi la ma luc (sdc ngua):
e 1 HP (horse power - ma luc Anh) = 746 W

e 1 CV (cheval vapeur - ma luc Phap) = 736 W

d. Vi du minh hoa

1. Vi du 1: MOt can cdu nang mét thung hang khéi lugng 500 kg 1én d6 cao 10

m trong thaoi gian 20 giay. Tinh cong suat cla can cau. (Lay g = 10 m/s?)
Phan tich:
- Trong lugng cua thung hang: P_vat = m * g = 500 * 10 = 5000 N.

- Luc nédng téi thiéu cla can cdu phai bang trong luong vat: F = P_vat = 5000

N.

- C6ng ma can cau thuc hién: A= F *s = 5000 * 10 = 50.000 J.
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- Cong suat cllacan cau: P=A/t =50.000/20 = 2.500 W = 2,5 kW.

. Vi du 2: An va Binh cling nhau kéo gach Ién tang hai cao 4 m. An kéo 10
vién gach, moi vién nang 2 kg hét 50 giay. Binh kéo 15 vién gach, moi vién

nang 2 kg hét 90 giay. Ai c6 cong suat I6n hon?

Phan tich:

- Cong cla An thuc hién: A An = (10 * 2 *10) * 4 = 800 J.

- Cong suat cia An: P An=A An/t An=800/50 =16 W.

- Cong cua Binh thyc hién: A Binh = (15 * 2 * 10) *4 = 1200 J.

- COong suat cta Binh: P_Binh = A Binh /t Binh =1200/90 = 13,33 W.

Két luén: Vi P_An (16 W) > P_Binh (13,33 W) nén.An lam viéc khée hon (cé
cong suat 16n hon).

2. Moi lién hé gitra Cong suat (P), Luc (F) va Van toc (v)

Khi mo6t vat chuyén dong déu véi van téc v dudi tdc dung cua luc F khong déi,

cOng suat cé thé dugc tinh theo moét cong thirc khac.

Tacé:P=A/t=(F*s)/t. Mas/t=v(van toc).

Vay, ta c6 cong thuc lién hé:

=F*v

e P: CONg suat (W)

e F: Luc tac dung Ién vat (N)
e v: Van toc clia vat (m/s)
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Luu y: Cdng thic nay &p dung khi vat chuyén déng thang déu hoac khi v la van
toc tldc thaoi.
Vi du minh hoa

1. Vi du 1: M6t 6 t6 chuyén dong thang déu trén dudng nam ngang vdi van toc

36 km/h. Biét luc kéo clia déng co la 800 N. Tinh cong suat clia déng co 6 to.
Phéan tich:

- B6i don vj van toc: v = 36 km/h = 10 m/s.

- Cong suat clla dong co: P =F *v = 800 * 10 = 8.000 W = 8 kW.

2. Vi du 2: M6t dau may xe Ira cé cong suat 1000 kW kéo mot doan tau

chuyén dong déu vaéi van téc 54 km/h. Tinh luc kéo cla dau may.

Phén tich:
- BGi don vj: P = 1000 kW = 1,000.000 W; v = 54 km/h = 15 m/s.
-Tu céng thirc P = F * v, suy ra luc kéo: F =P /v = 1.000.000/ 15 = 66.667
N.
3. Hiéu suat (H)

Trén thuc té, khéng c6 mot mady modc nao cd thé chuyén hda toan bd nang
luong nhan dugc thanh cong cé ich. Luon cé mét phan nang lugng bi hao phi do
ma sat, tda nhiét, ... Khdi niém hiéu suat ra doi dé€ dadnh gid mic do hiéu qua

cla may moc.
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a. Coéng c6 ich va Céng toan phan

e COng cb ich (A _ci): La phan cbng sinh ra dé thuc hién muc dich chinh cla

may. Vi du: cong dé€ nang vat lén cao.

e Cong hao phi (A_hp): La phan cong sinh ra nhung khéng phuc vu muc dich
chinh, thuong la dé€ thang luc can (ma sat, sic can khéng khi) hoac bi chuyén

héa thanh nhiét nang.

e Cong toan phan (A _tp): La toan bd cong ma may da thuc hién, la nang

luong ma may dugc cung cap.
Ta cé méi lién hé: A tp = A ci + A_hp
b. Pinh nghia va Céng thurc tinh hiéu suat

Hiéu suat cia mot may dugc xac dinh bang ti s6 gilta cong c6 ich va cong toan

phan ma may thuc hién.

H = (A_ci/A_tp) * 100%

Hiéu suat cling c6 thé dugc tinh thong qua cong suat:
H = (P_ci/P_tp) * 100%

e H: Hiéu suat (thuang tinh bang %)

e A ci, P_ci: Cong cé ich, cong suat cé ich

e A _tp, P_tp: Cong toan phan, cong suat toan phan

Luu y: Vi luén cé hao phi (A hp > 0) nén A ci A tp. Do do, hiéu suat luén nhd

hon 100% (H 100%).
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c. Y nghia cua hiéu suat

Hiéu suat cho biét ti 1&é nang lugng dau vao dugc chuyén hda thanh céng cé ich.
Hiéu suat cang cao, may hoat dong cang hiéu qua, tiét kiém nang luong va chi
phi van hanh,

d. Vi du minh hoa

1. Vi du 1: Mot dong co dién cung cap mot cong la 1000 | dé€ kéomot vat 1én
cao. Trong qua trinh dé, cong cé ich thuc hién dugc la 800 ). Tinh hiéu suat

cla dbng co.

Phéan tich:

- Cong toan phan: A tp = 1000 J.
- Cobng cob ich: A ci = 800 J.

- Hiéu suat cta dong co: H = (A ci / A tp) * 100% = (800 / 1000) * 100% =

80%.

- Phan céng hao phi: A hp = A tp - A ci = 1000 - 800 = 200 J (c6 thé do tda

nhiét, thang ma sat).

2. Vidu 2: M6t may bom nudc cé cong suat 1,5 kW bom nudc |én cao 8 m.
Trong 1 phdt, may bom dugc 10 m3 nudc. Tinh hiéu suat cia may bom. Biét

khoi lugng riéng cla nudc la 1000 kg/m3.

Phéan tich:

-Doidonvi:t=1phat=60s; P tp=1,5kW = 1500 W.

- Khéi lugng 10 m3 nudéc: m =V * D = 10 * 1000 = 10.000 kg.
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- Trong lugng cda nudc: P nuéc = m * 10 = 10.000 * 10 = 100.000 N.

- Cong c6 ich dé bom nudc 1én cao 8 m: A ci = P_nudc * h = 100.000 * 8 =

800.000 J.
- Cong suat cé ich: P ci=A ci/t = 800.000/60 = 13.333,3 W,

- Hiéu suat cta mdy bom: H = (P_ci / P_tp) * 100% = (13333.3 / 1500) *
100% = 88,9%.

4. Bang so sanh Cong suat va Hiéu suat

Tiéu chi Céng suat Hiéu suat
Pinh DPai lugng dac trung cho  Ti s6 gilra cong c6 ich va cong toan
nghia toc d6 thuc hién cong. phan.

Cho biét cong viéc dugc  Cho biét mirc d6 hiéu qua, muic do

Y nghia thuc hién nhanh hay chuyén hda nang lugng thanh céng cé
cham. ich cia may.
Cong
P=A/thoacP=F*v H=(ACci/A tp)*100%
thuc
0at (W), Kil6oat (kW), M& Khong cé don vi, thuong bi€u dién dudi
Don vi

luc (HP)... dang phan tram (%).
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5. Bai tap van dung cung co kién thuc

Bai 1:

Mot con ngua kéo mot chiéc xe di déu véi van tdéc 9 km/h. Luc kéo clia con ngua
la 200 N. a) Tinh céng suat cda con ngua. b) Ching té rang P = F.v

Loi giai:

a) Béi don vi: v =9 km/h = 2,5 m/s. Cong suat clia con ngua la: P = F *v.= 200
*¥2,5=500W.

b) Ching minh: Trong thdi gian t, xe di dugc quang duong s = v * t. COng cula
luc kéo la: A=F *s =F *v *t. CoOng suat dugc tinh bang: P=A/t=(F*v *t)/

t = F * v. (Diéu phai chirng minh)
Bai 2:
Ngudi ta dung mét déng co dién cd cong suat 20 kW dé kéo mot thang may céd

téng khéi lugng 800 kg di Ién thang déu vadi van téc 2 m/s. Tinh hiéu suat cla

doéng co.
Loi giai:
- Cong suattoan phan ctia dong co: P_tp = 20 kW = 20.000 W.

- Luc kéo toi thi€u dé€ thang may di |én déu bang trong lugng cla né: F_kéo =

P thang may = m * g = 800 * 10 = 8.000 N.

- COng suat cé ich dé kéo thang may 1én: P ci = F_kéo * v = 8.000 * 2 = 16.000

W.
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- Hiéu suat clla déng co: H = (P_ci / P_tp) * 100% = (16.000 / 20.000) * 100% =

80%.
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