
Conduction JHU»[�VJJ\Y�PU�H�]HJ\\T��0[�VUS`�
VJJ\YZ�PU�TH[[LY��HUK�[OLYL»Z�UV�TH[[LY�PU�H�
vacuum.

Convection JHU»[�VJJ\Y� PU�H�]HJ\\T�� 0[�VUS`�
VJJ\YZ� PU� MS\PKZ�Z\JO�HZ�HPY��HUK�[OLYL»Z�UV�
air (or any other fluid) in a vacuum. 

Radiation (electromagnetic waves) can travel 

through a vacuum. But electromagnetic 

^H]LZ�IV\UJL�VMM�[OL�MSHZR»Z�YLMSLJ[P]L�^HSSZ��
greatly reducing heat transfer by radiation.
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Here’s why the vacuum flask is such a good insulator: 

;OLYTVZ�IV[[SLZ�RLLWZ�JVSK�KYPURZ�JVSK�HUK�OV[�KYPURZ�OV[�SVUNLY�[OHU�HU`�V[OLY�JVU[HPULY��-PSS�H�;OLYTVZ�̂ P[O�OV[�
chocolate, and your cocoa will still be steaming hot hours later.

;OL�ZLJYL[�[V�H�;OLYTVZ�PZ�[OL�NSHZZ�MSHZR�PUZPKL�P[��0[»Z�H�KV\ISL�^HSSLK�JVU[HPULY�[OH[�OHZ�OHK�HSS�[OL�HPY�Z\JRLK�
out from the space between its walls, creating a vacuum. The flask walls have a reflective, silvery surface. The 

combination of the vacuum and the reflective walls greatly reduces the flow of heat into or out of the flask. 

7OV[V!�(UKYL^�/HSS

Source: Center for Science Education, EDC
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Tip #12 Don’t Leave the Refrigerator Door Open!

>HU[�[V�JVUZLY]L�LSLJ[YPJP[`&�/LYL»Z�HU�LHZ`�^H �̀�+VU»[�SLH]L�`V\Y�MYPKNL�KVVY�VWLU��>OLU�
`V\�KV�[OH[��`V\»YL�^HZ[PUN�LULYN �̀�;OL�MYPKNL�^HYTZ�\W��HUK�[OLU�P[Z�JVVSPUN�Z`Z[LT�OHZ�[V�
work even harder to do its job. 

@V\Y� MYPKNL�OHZ�H�UL[^VYR�VM�WPWLZ� MPSSLK�^P[O�H�JVVSHU[��>OLU�^HYT�HPY� PUZPKL� [OL� MYPKNL�
comes in contact with the chilly pipes, heat moves from the air into the coolant. As the air in 

the fridge cools, the contents of the fridge also get cold. 

(�YLMYPNLYH[VY�^VYRZ�VU�[OPZ�IHZPJ�WYPUJPWSL!�[OH[�OLH[�HS^H`Z�MSV^Z�PU�VUL�KPYLJ[PVU��MYVT�OV[�
[V�JVSK��@V\Y�MYPKNL�KVLZU»[�W\[�JVSKULZZ�PU[V�H�^HYT�KYPUR��5V��P[»Z�[OL�V[OLY�^H`�HYV\UK!�[OL�
warm drink loses its heat to the cold air of the fridge. As heat flows out of the drink and into 

the cold air, the drink cools down.

>OLU�`V\�Z[HUK�[OLYL�^P[O�[OL�MYPKNL�KVVY�VWLU��`V\»YL�SL[[PUN�[OL�JVSK�HPY�V\[�HUK�^HYT�HPY�
PU��0[»SS�[HRL�H�SVUN�[PTL�MVY�[OL�JVVSPUN�Z`Z[LT�[V�JVVS�[OL�MYPKNL�IHJR�KV^U��(UK�[OL�SVUNLY�P[�
[HRLZ��[OL�TVYL�LSLJ[YPJP[`�̀ V\�\ZL��:V�KVU»[�Z[HUK�[OLYL�Z[HYPUN�PU[V�[OL�MYPKNL��*SVZL�[OL�KVVY�
and save power. 

7OV[V!�,SV{ZL�3

Source: Center for Science Education, EDC
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(�OHUK�JYHURLK�PJL�JYLHT�
maker sold today

(�� [O�JLU[\Y`�OHUK�JYHURLK�
ice cream maker

;OLYL»Z�]LY`�SP[[SL�[LJOUVSVN`�MYVT�����`LHYZ�HNV�[OH[�^L�
still use today. But for people who enjoy making ice cream, 

the machine they use is pretty much the same as the one 

PU]LU[LK�PU������I`�H�^VTHU�JHSSLK�5HUJ`�1VOUZVU�

To make ice cream, all you need are a few ingredients and 

H�OHUK�JYHURLK�THJOPUL���@V\�JHU�NL[�LSLJ[YPJ�VULZ��I\[�
doing it yourself is more fun—and better exercise.) 

The ingredients are milk, sugar, 

MSH]VYPUNZ�� PJL�� HUK� ZHS[�� @LZ�� ZHS[��
)\[� P[� KVLZU»[� NV� PU� [OL� PJL� JYLHT�
mixture—nobody likes salty ice 

JYLHT��@V\�HKK� [OL�ZHS[� [V� [OL� PJL��
@V\»SS�ZLL�^O`�PU�H�TPU\[L�

The machine is made up of an outer bucket and an inner metal can. 

@V\�WV\Y� [OL�TP_[\YL�VM�TPSR��Z\NHY��HUK�MSH]VYPUNZ� PU[V�[OL� PUULY�
can. Then you fill the space between the can and the outer bucket 

^P[O�PJL�HUK�ZHS[��;OLYL»Z�H�YV[H[PUN�WHKKSL�PU�[OL�PUULY�JHU�[OH[�`V\�
operate by turning the hand crank. The paddle stirs the milky 

mixture and helps it freeze evenly as it makes contact with the icy 

^HSSZ�VM�[OL�JHU��0[�[HRLZ�HIV\[�OHSM�HU�OV\Y�VM�Z[LHK`�JYHURPUN�[V�
turn the mixture into ice cream.

Salt PZ�[OL�RL`�PUNYLKPLU[�PU�[OL�^OVSL�WYVJLZZ��>O`&�)LJH\ZL�
salty water freezes at a lower temperature than plain water. That 

TLHUZ�[OL�ZS\ZO`�PJL�ZHS[�JVTIPUH[PVU��VY�IYPUL��PU�[OL�I\JRL[�PZ�
HJ[\HSS`� JVSKLY� [OHU� YLN\SHY� PJL�� 0[»Z� [OH[� Z\WLY�JVSK� PJL� [OH[�
makes it possible for the ice cream to harden. 

Source: Center for Science Education, EDC
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When it feels like an oven outside, here are some things you can do to beat the heat: 

Eat small meals.
The larger the meal, the more heat your body creates as it works to break down the food. So eat 

MYLX\LU[��ZTHSS�TLHSZ��(UK�H]VPK�OPNO�WYV[LPU�MVVKZ�SPRL�TLH[��+PNLZ[PUN�[OLT�PUJYLHZLZ�TL[HIVSPJ�OLH[�
HUK�^HYTZ� [OL�IVK �̀� 0UZ[LHK��LH[� SV^�WYV[LPU� MVVKZ�Z\JO�HZ� MY\P[Z�HUK�]LNL[HISLZ��:WPJ`� MVVKZ�HYL�
good, too. They make you sweat, and sweat cools you as it evaporates.

Drink lots of water! 
@V\Y�IVK`�ULLKZ�SV[Z�VM�^H[LY�[V�Z[H`�JVVS��0M�`V\�^HU[�ZVTL[OPUN�L_[YH�YLMYLZOPUN��W\[�H�IV[[SL�VM�^H[LY�
PU�[OL�MYLLaLY�V]LYUPNO[��;OL�UL_[�KH`�`V\»SS�OH]L�H�IV[[SL�VM�PJL�[OH[�^PSS�TLS[�PU[V�JVSK�^H[LY��)\[�KVU»[�
MPSS�[OL�IV[[SL�HSS�[OL�^H �̀�>H[LY�L_WHUKZ�HZ�P[�MYLLaLZ��HUK�HU�V]LY�M\SS�IV[[SL�^PSS�I\YZ[�VY�IYLHR��;LU�J\WZ�
VM�^H[LY�[\YU�PU[V����J\WZ�VM�PJL�

Take it slow. 
Strenuous activity raises your core temperature. So kick back and relax.

Wear light, loose-fitting clothes.
@V\Y�JSV[OLZ�ZOV\SK�IL�SVVZL�HUK�THKL�VM�UH[\YHS�TH[LYPHSZ�Z\JO�HZ�JV[[VU��;OL`�IYLH[OL��HSSV^PUN�`V\Y�
Z^LH[�[V�L]HWVYH[L��:^LH[PUN�PZ�RL`�[V�Z[H`PUN�JVVS��0[�JVVSZ�[OL�ZRPU�KPYLJ[S`!�>L[�`V\Y�ZRPU�HUK�ISV^�VU�
P[·P[�MLLSZ�JVVS��YPNO[&�4VYL�PTWVY[HU[S �̀�HZ�Z^LH[�L]HWVYH[LZ��P[�SV^LYZ�`V\Y�IVK`»Z�JVYL�[LTWLYH[\YL�

7OV[V!�;PTV[O`�1�*HYYVSS

Source: Center for Science Education, EDC
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+LZWP[L�[OL�KHUNLYZ�VM�JVSK�^H[LY��[OLYL�HYL�WLVWSL�^OV�SV]L�RH`HRPUN�PU�^PU[LY��;OL`�RUV^�[OH[�PM�[OL`�
fall in the water, conserving body heat is the key to survival. So winter kayakers wear lots of wool and 

fleece layers to provide insulation. And as an outer layer they wear a waterproof suit called a dry suit.

0M�`V\�MHSS�PU[V�JVSK�^H[LY�^P[OV\[�WYV[LJ[PVU��`V\Y�^HYT�IVK`�X\PJRS`�SVZLZ�P[Z�OLH[�[V�[OL�JVSKLY�^H[LY��
That causes your core temperature to drop and can lead to hypothermia, a dangerous condition. But 

PM�`V\»YL�^LHYPUN�[OL�YPNO[�NLHY��OLH[�SVZZ�PZ�ZSV^LK�^H`�KV^U��3H`LYZ�VM�^VVS�HUK�MSLLJL�JSV[OPUN�[YHW�
your body heat, keeping warmth near your skin. And the dry suit, a waterproof garment with tight seals 

at the neck, wrists, and ankles, keeps you from getting wet. 

With a dry suit on, a kayaker who falls into icy water is safe. Without it, her body would lose heat to the 

^H[LY�ZV�X\PJRS`�ZOL»K�ZVVU�IL�PU�IPN�[YV\ISL��;OH[»Z�^O`�^PU[LY�WHKKSLYZ�HYL�ZV�JHYLM\S�HIV\[�^OH[�
[OL`�^LHY��(JJVYKPUN�[V�[OLT��¸;OLYL»Z�UV�IHK�^LH[OLY��VUS`�IHK�NLHY�¹

-HSSPUN�PU[V�JVSK�^H[LY�PZ�KHUNLYV\Z��(�WLYZVU�SVZLZ�IVK`�OLH[����[PTLZ�MHZ[LY�PU�JVSK�^H[LY�[OHU�PU�
cold air. This chart shows how long a person can survive in cold water. 
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7OV[V!�PSV]LNYLLUSHUK

Source: Center for Science Education, EDC
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