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B2: Buwc xa mit tréi va cac mua

Vernal
Arctic Circle (66.5° N) Equinox
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: Incoming solar
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Summer Winter
Solstice ) Solstice
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Incoming solar 3 Incoming solar
energy greatest ‘ energy greatest
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September 22-23
Incoming solar energy
equal in both hemispheres
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& Buc xa mat troi VS btrc xa hong ngoai



Nang lwong

@ Nang luong duoc dinh
nghia nhu la kha nang
sinh cong (kha nang lam
viec!)

- Dong nang: Nang lugng
chuyén dong

« T hé nang: Nang luong co
thé st dung

@ Nang luong luon bao

toan! (Pinh luat thir nhat nhiét
dong hoc)
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Sv truy €n nang lwong

® Mac du nang luong dugc bao toan, no co thé truyén
tor no1 nay sang noi khac qua cac co ché sau:
1) Dan nhiét: Nhiét truyén bang cach tiép xuc vt 1y, tir noi
nong sang noi lanh: Do1 ho1 mo1 truong truyén (cac vat
khac nhau c6 do dan nhiét khac nhau)

Hot rod
burns hand

1 by conduction

Heat flow along
rod by conduction




Sv truy €n nang lwong

® Mac du nang luong dugce bao toan, nod co thé truyén
tr no1 nay sang no1 khac qua cac co ché sau:

2) D6i luu: Truyén nhiét do chuyén dong ciia chat 1ong

Ban chat ctia qua trinh 1a sy “doi chd” ciia cac phan tir (khoi)
chat 16ng cho nhau: Vi du nuéc néng ndi 1én s& duge thay thé
boi nudce lanh hon tir trén xuong

The COMET Program




D061 lwu trong khi quyen

@ Van chuyén nhiét theo phuong thang ding

Heat
flow

@ Van chuyén nhiét theo phuong ngang = Binh luu



D061 lwu trong khi quyen

Courtesy maltaweather.info



Sv truy €n nang lwong

® Mac du nang luong dugc bao toan, no co thé truyén
tr no1 nay sang noi khac qua cac co ché sau:

3) Bitc xa: Truyén ning @,wif\ quﬁ
lwong bang séng dién tir b‘ﬁ
(Khong can moi trudong

truyén)
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Bue xa

Cac dac trung cua birc xa
1) Budc song — Khoang cach gitra hai dinh song

Wavelength

Crest (ridge)

Amplitude

Trough

2) Bién d¢ song — Bd cao song
3) Toc do — 1a hang s6! (186,000 miles/second)



Bue xa

@ Budc song burc xa xac dinh dang buc xa

© Bién d0 song xac dinh cudong do burc xa

FM
] UHF l VHF  AM VLF
’ Radio
| Infrared
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Micrometers (um) B 1' 160
Visible Microns
Ultraviolet
X-rays
Gamma rays
| I | I | | | | | | | ] | | | ] | ] | l
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(micrometers) “ -




Bue xa

@ Nhiing cai gi phat xa? Mo vat co T>0 K

Radiation

700,000 km

\

107 km
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Bue xa

@ Dang (budc song) va cuong do (bién dg) cua birc xa
phu thudc vao nhiét do

Intensity of Radiation (106 W m2 um-™)
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Mit trdi NONG (~6000°K) Trai dit “mat" (~288°K)

Birc xa song ngan Burc xa song dai



Buc xa

@ Vat den (tuyét d6i) — La vat hap thu tat ca buc xa dén va phat
xa lugng birc xa cuc dai & mo1 budc song (Thuce t€ khong co)
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Ultraviolet
and shorter
wavelengths

Near infrared
and longer
wavelengths

@ Vat xam (Thuc té) — La vat phat xa mot phén (he¢ s6 phat xa)
cua vat den tuy¢t doi

& Tong luong phat xa bang tong phat xa trén moi budc song



Cac dinh luat buc xa

& Pinh luit Stefan-Boltzmann — Tong luong phat xa cla
vat den (I) quan hé vo1 nhiét do theo:

I=0T*

& DO6i voi vat xam:
I=g¢o6T*
trong d6 € hé so phat xa



Cac dinh luat buc xa

© Dinh luat Wien — Budc song phat xa cuc dai lién hé

vO1 nhiét do theo cong thirc:
Aoy = 2900/T
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Ultraviolet
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Wavelength (um)

Sun is HOT (~6000K) Earth is NOT (~290 K)

Vit c6 nhiét d§ cang cao thi buéc séng phat xa cuc dai cang ngin



Ung dung thwe tién cua cac tinh chat cia buc xa

& Anh vé tinh thong thuong ¢ dai bude song “nhin thay” khong
chup dugc khi khong c6 anh sang

® Buc xa h@)ng ngoai cho pheép chup dugc trong moi1 diéu kién —

-
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Bwc xa mat troi va Trai dat
o Héng s6 mat troi 1a lwong burc xa mat tron dén Trai dat
(& khoang cach trung binh)
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Bwc xa mat troi va Trai dat
Dbi véi Trai dat — 1367 W/m?
Ddi v6i Sao Hoa — 445 W/m?2
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Bwe xa mit troi va Trai dat

@ Quy dao Trai dat quanh mat troi 1a mot Ellipse, quay
mot vong 365.25 ngay

Farthest point
(aphelion, Jul 4)

l

Closest point
(perihelion, Jan

A\




Bwc xa mat troi va Trai dat
& Vé mua dong Trai dat nhan birc xa mit troi nhiéu
hon vé mua he khoang ~7%

Farthest point
(aphelion, Jul 4)

Closest point
(perihelion, Jan

\




Bwc xa mit troi va Trai dat

& Do nghiéng truc Trai dat gy nén dao dong mua!
& Hién nay truc Trai dat nghiéng khoang 23.5°

Vernal
Arctic Circle (66.5° N) Equinox
Tropic of Cancer (23.5° N NS March 21-22
Equator ‘ Incoming solar
! energy equal in
Tropic of Capricorn (23.5° S) — »\ both hemispheres

— q

Summer Winter

Solstice Orbi Solstice

June 21-22 it S December 21-22
Incoming sola F Incoming solar
energy greatest R_ energy greatest

in Northern Autumnal in Southern
Hemisphere Equinox Hemisphere
% September 22—-23
Incoming solar energy
equal in both hemispheres
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Bwc xa mit troi va Trai dat

& 3 nhan t0 anh hudng dén
luong birc xa mat tro1 dén
Tra1 dat (insolation):

1) B6 dai ngay:
- Phu thudc vao vi tri tuong doi
cua Trai dat trén quy dao

- Thay d6i theo thoi gian trong
nam
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A \ e <
DO dai ngay
Length of daylight Noontime solar angle

March 21 and
September 21 12 hr
12 hr

Sun rays

12 hr

12 hr “

(@)
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Vio nhitng ngay Xuin phan va Thu phin moi noi déu cé d dai ngay va dém bang nhau.



DO dai ngay

June 21 24 hr

15 hr, 26 min

13 hr, 27 min (

12 hr ——

10 hr, 33 min —

8 hr, 34 min —
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Ngay Ha chi: Cang di vé cuc Bic d dai ngay cang lén



D0 dai ngay

December 21

8 hr, 34 min —g

10 hr, 33 min
_>

12 hr——
ﬁ

13 hr, 27 min —
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Pdng chi: Cang di vé cwe Nam dé dai ngdy cang Ién



Bwc xa mit troi va Trai dat

@ 3 nhan t6 anh huong dén luong
blrc xa mat troi dén Trai dat ﬂ
(insolation):
2) Goc chiéu cua tia birc xa
(gbc to1): -
- Cung mot lwgng nang luong, @)
dién tich nhan dugc cang nho
thi cuong do cang 16n

(b)
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Goc chiéu cha tia bue xa (goc téi)

North Pole

Northern Hemisphere Winter

* Goc tdi1 (hay goc thién
dinh) cang nho cuong
do cang 16n

* Phu thudc thot gian
trong nam va vi tri trén
Trai dat Equino

North Pole

The same amount of
light is distributed
over a larger area
Equator — in Athanin B

Northern Hemisphere Summer
® 2007 Thomson Higher Education



Bwe xa mit troi va Trai dat

& 3 nhan t6 anh hudng dén lugng birc
xa mat tro1 dén Trai dat (insolation):

3) Su suy giam cua chum tia birc xa
(su suy yéu trong qua trinh truyén)

- Khi quyén (hodc moi trudng truyén
n6i chung) co thé hap thy, tan xa,
phan xa cac tia birc xa

- Qua trinh d6 c6 thé lam suy yéu
cuong do tia bic xa




Sw suy giam cua chum tia buc xa
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Bwc xa mit troi va Trai dat

@ Tom lai, luvong birc xa mat tro1 ma Trai dat nhan duoc
phu thudc vao:
D0§ dai ngay
Goc chiéu cua tia buc xa
Sy suy yéu cua chum tia burc xa trong qua trinh truyén
@ H¢ qua:
Chi phbi nguck)n‘ nang luong cung gép cho qua trinh boc hoi,
dong nhiét tr b€ mat vao khi quyén
Su phan bo khong dong déu trén cac vung Trai dat
Anh hudng dén cac qua trinh thoi tiét, khi hau Trai dat



